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MOLDINO

The Edge To Innovation

Technology thoroughly applies in the service of
people and goods
Technology that values the accumulation of results

Technology that brings marvels and smiles

MOLDINO Tool Engineering, innovative product
development
Our principles are to---

be embodied in our technology

Stand together with our customers

Respond to each and every challenge for as long as necessary
Use great ideas to the creation of unique, world-beating products
Be a step ahead in fulfilling customers' dreams and visions

Take a holistic view toward manufacturing innovation

As earnest in our approach as our technology itself
Committed to doing all we can do for
our customers here and now

At MOLDINO Tool Engineering:---
We grow with our customers and share in their pride

Taking on the challenge of exploring

The Edge To Innovation
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Carbide End Mills

O Selection criteria table according to carbide end mill shape
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Coating materials for solid/end mills

PVD Technology ATH Coatin g

O Features and characteristics

* Hardness and oxidation resistance of TH Coating is further improved.

Enables longer life and higher efficient when cutting high-hardness materials. (Si nano composite coating with finer crystal particles)
* Exhibits amazing performance when cutting high-hardness materials (55HRC or higher)
* Long life for both dry cutting and wet cutting

PVD Technology T H 3 C O a t I n g

O Features and characteristics Coating structure

* High hardness coating with excellent wear resistance and heat resistance

* Has excellent thermal shock resistance enables to suppress sudden
chipping

* Long tool life when cutting high-hardness materials (50HRC or higher)
such as hardened steel

Funcitional layer with
excellent thermal shock
resistance

sjeajew Huneos .
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New layer with excellent
wear resistance and heat
resistance

O Target steel grade

[P o A e

Applies nano-size
composition

» Hardened steel (especially 50HRC or higher), high-speed steel Carbide

Point New coating achieves to reduce destruction unit of layer by applying "nano-size composition".

Conventional coating

Big destruction

Small destruction
Cutting force Cutting force 7
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PVD Technology P N C oa tl n g

O Features and characteristics

* A heat-resistant coating material with excellent adhesion to the tool substrate was achieved by optimizing the Al content.

* Exhibits with good wear resistance due to doping of the AICr coating layer with Si.

* Exhibits excellent cutting life for cutting materials such as plastic molds, etc. where tool seizure often occurs.
(2x the cutting life compared to conventional products.)
Provides the long life in cutting processing of materials starting with HPM-MAGIC and including prehardened steel, carbon steel, alloy steel,
SUS, SKD61, SKD11, etc.

* By improving heat resistance, long life are possible for both wet cutting and dry cutting.

Note) This product obtains less electric conductivity. Therefore, Please caution of using electric transmitted measuring systems.

Adhesion of PN Coating Substrate: Carbide aloy ~ CTOSS-sectional structure and characteristics
of PN Coating membrane

[ @Improved adhesion strength ]

7/
Coating structure /

No pevellng @®Membrane surface
Superior with improved
- adhesion lubrication
- characteristics
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NEW

| Ball End Mill for Hardened Steel |

EPDBEH-TH3

MOL.DINO

The Edge To Innovation

Epoch Deep Ball Evolution Hard-TH3

===

Lineup expanded with
new strong neck type
with the shortest neck length!

MOLDINO Tool Engineering, Ltd.

| New Product News | No. H2206A-1 | 2022-07 |




Applies newly developed next-generation
hard coating "TH3"

Excellent wear resistance when machining
hardened steel

Features of EPDBEH-TH3

01
174
03

Newly developed coating "TH3"
for hardened steel machining

Double-face cutting edge geometry
for hardened steel machining

€H1-H3aadd

Tool design to pursue high-accuracy
machining

Applications

Carbon steel Stainless steel Pre-hardened Hardened Hardened
Alloy steel ~ Tool steel steel steel steel
45~55HRC 55~65HRC

| Features 0 1

=

Hardened
steel
65~72HRC

D

Mold making —]|__Pars processing

EPDBEH-TH3

R0.05~R6 [ 231 Items ]

Newly developed coating "TH3" for hardened steel machining

O Features and performance

* High hardness coating with excellent wear resistance and heat resistance
* Has excellent thermal shock resistance enables to suppress sudden chipping

* Long tool life when cutting high-hardness materials (50HRC or higher) such
as hardened steel

O Target steel grade

¢ Hardened steel (especially 50HRC or higher), high-speed steel

I Point

Coating structure
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Funcitional layer with
excellent thermal shock
resistance
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New layer with excellent
wear resistance and heat
resistance
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Carbide

Applies nano-size
composition

New coating achieves to reduce destruction unit of layer by applying "nano-size composition".

Conventional coating

Cutting force .

Big destruction

Carbide
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Carbide

Cutting force .
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Small destruction
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| S 02 Optimized cutting edge geometry "double-face

for hardened steel machining.

I Figure% Double Face geometry l IFigure§ A-B cross section view l
Flank of ball area has double General geometry
face (two-stage flank)

\ Flank face

Wear progress
direction

Double face geometry

\ Flank face

First flank face suppresses
wear progression

Rake face

Magnified
view 2nd flank face

1st flank face

Rake face

Double-face effect prevents
shape from deteriorating

*Double face geometry is not applied to R2 or larger size

| Features 03 Tool design to pursue high-accuracy machining

In case of R0.5

- under neck length 10mm, Ba(:k draﬂ Effect

10% of deflection is Y '

Backdraft effect enables good-quality

Suppressed com pared processed surfaces to be achieved.

;c')]acogventlonal neck Inherits the reliable backdraft shape to
p enable chattering to be reduced by
performing point cutting.

(Theoretical value by our calculation)

o

O Evaluation of cutting remain in pocket wall finishing test

lFigure§ Cutting remain amount of wall surface l

Work material : YXR33(58HRC)
0016 .00156 Machine : Vertical MC(HSK-E32)
: 00145 Tool . EPDBEH2010-6-TH3
:C:> Cutting conditions : n=22,600min"
55 .0012 (v6=233 SFM)
ge .00100 vi=32.3 IPM
S (fz=.001 IPT)
.8 0008 ap=.001 inch ae=.0004 inch
§3 cione OH=709inch Mist
o5 )
£ 2 .0004 433 inch 197 inch
=]
(@]
0 Pocket size :
512x .4 .197 inch (Wall
TH3 Conventional 1 Conventional 2 512 x.433 x 197 inch (Wall

By increasing the neck rigidity, it is possible to suppress deflection
and reduce the cutting remain by 30% than conventional design

Effective neck length is shorter than existing Epoch Deep Evolution series (EPDBEH, EPDBE). Please use with checking interference area.

=Please use CAD/CAM Support Data Pack Vol.9 for checking interference area. For details, please visit our web site.
http://www.moldino.com/en/

€H1-H3gad3 .



€H1-H3aad3

Epoch Deep Ball Evolution Hard-TH3

EPDBEH-TH3

Shortest neck length, Strong neck type

Thicker and
shorter neck
shape than
conventional
lineup

. |

Needs to use tools with shorter neck length since
small diameter end mills have a risk of breakage

Ve

Strong neck type with the shortest neck length

High tool rigidity improves stability and reliability.
Especially, it is more effective as the tool diameter becomes smaller.




Line Up

Bk

!

y
15°
\ LF

L Back taper on peripheral edge : 2.5°~8.5°

RE

]
DCONMS

2Flutes pq-;_

[&]
[a]

LU-APMX

(mm)

Ball radius RE Tolerance on RE

TH3 U 0.05~0.25 | +0.003
L - ] ! 0.3~0.5 +0.005

EPDBEH2:

Size(mm) Interference
o code son] Bal | Tool [Underneo Fte | Oveal | Stk | neacsze | 0 [

RE DC LU APMX LF DCONMS LB2 BD2 Bk %
EPDBEH2001-0.08-TH3 () 0.05 0.1 0.08 0.08 45 4 0.2 0.13 20.93 r,cu
EPDBEH20015-0.12-TH3 [ ) 0.075 0.15 0.12 0.12 45 4 0.3 0.18 15.25 I-IIH
EPDBEH2002-0.15-TH3 [ ) 0.1 0.2 0.15 0.15 50 4 0.3 0.25 20.23 %
EPDBEH2003-0.25-TH3 [ ] 0.15 0.3 0.25 0.25 50 4 0.5 0.35 14.45
EPDBEH2004-0.3-TH3 o 0.2 0.4 0.3 0.3 50 4 0.5 0.45 14.53
EPDBEH2005-0.35-TH3 [ ] 0.25 0.5 0.35 0.35 50 4 0.75 0.55 141
EPDBEH2006-0.4-TH3 () 0.3 0.6 0.4 0.4 50 4 0.75 0.65 14.16
EPDBEH2007-0.45-TH3 () 0.35 0.7 0.45 0.45 50 4 0.8 0.75 1413
EPDBEH2008-0.5-TH3 [ ) 0.4 0.8 0.5 0.5 50 4 0.8 0.85 14.2
EPDBEH2009-0.6-TH3 [ ) 0.45 0.9 0.6 0.6 50 4 1 0.95 13.84
EPDBEH2010-0.8-TH3 [ ] 0.5 1 0.8 0.8 50 4 1.2 1.05 13.47

@ : Inventory maintained in US

Comparative example of EPDBEH-TH3 and cBN

Our unique TH3 coatingsand cutting edge design that suppresses wear realize
a long-life and high-quality. machined surface in hardened steels finishing.

O Field data
EPDBEHR-THS BN

R0.5 Ball end mill 3

Machining environment

Machine: vertical MC (HSK-E32)
Work material : PD613 (60HRC)
Coolant : Mist-blow

Shiny Measurement Cloudy machined surface
Cutting conditions machined surface

n=40000min™" (vc=413 SFM) e =5 e =
vi=63 IPM (£=.001 IPT)
apxae=.001 inch x .001 inch

R R o TOTEE TS SIS g, SE TR TY N L

Surface roughness : Ra 3.9 pinch Surface roughness : Ra 27.6 pinch



Line Up

RE

| bn

o —— | 2
2Flutes s o1 5 TS
ack taperon
peripheral edge : 2.5°~8.5" — APHX ﬁt 15° e
[Note] RE2 or higher does not have backdraft shape. LU LE
Atype (mm)
) Ball radius RE  [Tolerance on RE
05~025 | +0.003
E P D B E H 2 LA e A (86) 'TH 3 U i 8.256 +0.005
Ball | Tool | Und Slﬁ(:ﬂm Neck |Overall| Shank Mofetnse|  Effective under neck length
. Item code Stock |~ dailus d(i)e?. necknle?\rgth Ienligfh d?:. Ievnegrt?1 dgr_] Type (g with respect to draft angle
™ RE DC LU APMX | DN LF [DCONMS 6k | 0.5° 1° 1.5° 2° 3°
o EPDBEH2001-0.08-TH3 [ ) 0.08 — B (2093 - - - = =
o EPDBEH2001-0.2-TH3 [ ) 0.2 A |1464| 0.24 | 0.25| 0.25| 0.26 | 0.28
% EPDBEH2001-0.3-TH3 | @ 00% | 01 g3 | 0081008 | 45 | 4 46 0.34] 0.35 0.36| 0.38] 0.40
& EPDBEH2001-0.5-TH3 @ 0.5 A 141 | 055| 0.57| 0.59| 0.61 | 0.65
EPDBEH20015-0.12-TH3 | @ 0.12 = B |1525| - = = = =
EPDBEH20015-0.3-TH3 [ J 0.3 A [145 | 0.34] 0.35| 0.36| 0.37 | 0.40
EPDBEH20015-0.5-TH3 @® 0.075| 0.15 | 0.5 0.12 | 0.13 45 4 A |1414] 055| 0.56| 0.58| 0.6 | 0.65
EPDBEH20015-0.75-TH3 | @ 0.75 A |13.71] 0.81 | 0.83| 0.86| 0.89 | 0.96
EPDBEH20015-1-TH3 @ 1 A 133 | 1.06 | 1.1 114 1.18 ] 1.27
EPDBEH2002-0.15-TH3 [ ) 0.15 — B |20.23| - = - - =
EPDBEH2002-0.3-TH3 [ J 0.3 A [1454| 0.34| 0.35| 0.36| 0.37 | 0.39
EPDBEH2002-0.5-TH3 [ ) 0.5 A |14.17] 055| 0.56| 0.58| 0.60 | 0.64
EPDBEH2002-0.75-TH3 [ ) 0.75 A |13.73] 0.81 | 0.83| 0.86| 0.89 | 0.95
EPDBEH2002-1-TH3 [ ) 1 A 11332 1.06| 1.10| 1.13] 1.17| 1.26
EPDBEH2002-1.25-TH3 | @ | O | 02 [125| 018 | 018 | 80 | 4 4o 05 1.32 | 1.37 | 1.41] 1.46 ] 1.57
EPDBEH2002-1.5-TH3 [ ) 1.5 A [1256| 158 | 1.63| 1.69| 1.75| 1.88
EPDBEH2002-2-TH3 [ ) 2 A |11.89] 210 | 217 | 2.24| 2.32| 2.50
EPDBEH2002-2.5-TH3 [ ) 2.5 A |11.28]| 261 | 270| 2.80| 290 | 3.13
EPDBEH2002-3-TH3 @ 3 A 110.73| 313 | 3.24| 3.35| 3.47 | 3.75
EPDBEH2003-0.25-TH3 [ ) 0.25 = B (1445 - = = = =
EPDBEH2003-0.5-TH3 [ ) 0.5 A [14.21| 056 | 0.58 | 0.60| 0.61 | 0.65
EPDBEH2003-0.75-TH3 [ ) 0.75 A |13.76| 0.82 | 0.85| 0.87| 0.90 | 0.96
EPDBEH2003-1-TH3 [ ) 1 A |13.33] 1.08| 1.11] 1.15] 1.19| 1.27
EPDBEH2003-1.25-TH3 [ ) 1.25 A |1293| 1.34| 1.38| 1.43| 1.47| 1.58
EPDBEH2003-1.5-TH3 @® 0.15 0.3 1.5 0.25 | 0.27 50 4 A |1256| 1.60| 1.65| 1.70| 1.76 | 1.89
EPDBEH2003-2-TH3 [ ) 2 A [11.86]| 212 | 218 | 2.26| 2.34 | 2.52
EPDBEH2003-2.5-TH3 [ ) 2.5 A |11.24| 263 | 272 | 2.81| 291 | 3.14
EPDBEH2003-3-TH3 [ ) 3 A |10.68| 3.15| 3.25| 3.37| 3.49| 3.76
EPDBEH2003-3.5-TH3 [ ) 3.5 A |10.18] 3.67 | 3.79| 3.92| 4.06 | 4.38
EPDBEH2003-4-TH3 @ 4 A 9.72| 418 | 4.32 | 4.47| 4.64 | 5.00
EPDBEH2004-0.3-TH3 [ ) 0.3 — B |1453| - = - = =
EPDBEH2004-0.5-TH3 [ 0.5 A |1428| 0.56 | 0.58 | 0.59| 0.60 | 0.64
EPDBEH2004-0.75-TH3 [ ) 0.75 A |13.81] 0.82| 0.84| 0.87| 0.89| 0.95
EPDBEH2004-1-TH3 [ ) 1 A (1337 1.08| 1.11] 1.14] 118 | 1.26
EPDBEH2004-1.5-TH3 [ ) 1.5 A 1257 160] 1.65| 1.70| 1.75| 1.88
EPDBEH2004-2-TH3 [ ) 2 A |11.86] 211 | 218 | 2.25| 2.33| 2.50
EPDBEH2004-2.5-TH3 [ 0.2 0.4 2.5 0.3 0.37 50 4 A |11.23] 263 | 272 | 2.81| 290 | 3.13
EPDBEH2004-3-TH3 [ ) 3 A |10.65| 3.15| 3.25| 3.36| 3.48| 3.75
EPDBEH2004-3.5-TH3 [ ) 3.5 A |10.14| 366 | 3.78| 3.91| 4.05| 4.37
EPDBEH2004-4-TH3 [ ) 4 A 9.67| 418 | 4.32| 4.47| 463 | 4.99
EPDBEH2004-4.5-TH3 [ ) 4.5 A 9.24| 470 | 4.85| 5.02| 5.20| 5.61
EPDBEH2004-5-TH3 @ 5 A 8.85| 5.21 | 5.39| 558 | 5.78 | 6.23
EPDBEH2005-0.35-TH3 [ ) 0.35 = B |14.1 = = = = =
EPDBEH2005-0.75-TH3 [ ) 0.75 A |13.88| 0.82 | 0.84| 0.86| 0.88 | 0.94
EPDBEH2005-1-TH3 ® 0.25 0.5 1 0.35 | 0.47 50 4 A [13.42]| 1.08| 1.11| 1.14| 117 | 1.25
EPDBEH2005-1.5-TH3 [ ) 1.5 A |1259| 159 | 164| 1.69| 1.75| 1.87
EPDBEH2005-2-TH [ 2 A [11.86] 211 | 218 | 2.25| 2.32 | 2.49

@ : Inventory maintained in US
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LU -APMX
LB2

]
DCONMS

Back taper on peripheral edge : 2.5°~8.5°

B type For details of B type, refer to page 11.

EPDBEH2: ;- . 1 :=(S6)-TH3

Size(mm Interference
Ball Tool Under | Flute | Neck |[Overall| Shank angle
ltem code radius | dia. |necklength| length | dia. |length | dia. Qe )

RE DC LU |APMX | DN LF |[DCONMS 6 |05°| 1° |15 ] 2° 3°

Effective under neck length
with respect to draft angle

(@2
IS}
p=3

€H1-H3gad3 .

EPDBEN2005-2.5-TH3 25 11211 263 271 2.80] 2.90] 3.1
EPDBEH2005-3-TH3 3 1062| 3.15| 3.25| 3.36] 3.47| 3.73
EPDBEH2005-4-TH3 4 0.61| 418 4.32| 4.46] 4.62] 4.98
EPDBEH2005-5-TH3 5 8.78| 521 5.39| 557| 577| 6.22
EPDBEH2005-5.5-TH3 R Tl O O 8.41] 5.73| 592| 6.13| 6.35 6.84
EPDBEH2005-6-TH3 6 8.08| 6.25| 6.46| 6.68] 6.92| 7.46
EPDBEH2005-7-TH3 7 7.48| 7.28| 7.53| 7.79] 8.07| 8.71
EPDBEH2005-8-TH3 8 6.96| 831 8.60 8.90 9.22] 9.95
EPDBEH2006-0.4-TH3 0.4 - 46 - | = | - | = | -
EPDBEH2006-0.75-TH3 0.75 13.94] 0.82] 0.84| 0.86] 0.88| 093
EPDBEH2006-1-TH3 1 13.47] 1.08] 110 1.13] 1.17| 1.24
EPDBEH2006-1.5-TH3 15 12.61] 1.59] 1.64] 1.69| 1.74| 1.86
EPDBEH2006-2-TH3 2 11.86| 211] 247 2.24] 2.31] 2.48
EPDBEH2006-2.5-TH3 25 1119] 263 2.71 2.80] 2.89] 3.10
EPDBEH2006-3-TH3 3 1059 | 3.4 3.24| 3.35 3.46| 3.72
EPDBEH2006-3.5-TH3 35 10.05| 3.66| 3.78| 3.90| 4.04] 4.34
EPDBEH2006-4-TH3 4 9.56| 4.18| 4.31] 4.46 4.61] 4.97
EPDBEH2006-4.5-TH3 03 | 06 5104 057 50 4 9.12| 469 4.85| 5.01] 519 559
EPDBEH2006-5-TH3 5 871| 521 5.38] 557 576| 6.21
EPDBEH2006-5.5-TH3 5.5 834] 573 5.92| 6.12| 6.34] 6.83
EPDBEH2006-6-TH3 6 8 | 6.24] 6.45| 6.67| 6.91| 7.45
EPDBEH2006-7-TH3 7 74 | 7.28| 7.52| 7.78] 8.06] 8.70
EPDBEH2006-8-TH3 8 6.88| 8.31] 859 8.89] 9.21] 9.9
EPDBEH2006-9-TH3 9 6.43| 9.35| 9.6610.00(10.36|11.18
EPDBEH2006-10-TH3 10 6.03/10.38|10.73|11.11 |11.51 12.43
EPDBEH2006-12-TH3 12 5.3712.4512.87|13.32|13.81 |14.91
EPDBEH2007-0.45-TH3 0.45 - %13 = | = | -] = | -
EPDBEH2007-2-TH3 2 11.85| 211| 247 2.24] 2.31] 2.47

EPDBEH2007-4-TH3
EPDBEH2007-6-TH3
EPDBEH2007-8-TH3
EPDBEH2008-0.5-TH3
EPDBEH2008-1-TH3
EPDBEH2008-1.5-TH3
EPDBEH2008-2-TH3
EPDBEH2008-2.5-TH3
EPDBEH2008-3-TH3

035 | 0.7 | 4 0.45 | 0.67 50 4 95 | 418] 4.31| 445 4.61| 4.95
7.92| 6.24| 6.45| 6.67| 691 7.44
6.79| 8.31| 859 8.89| 9.21| 9.93

14.2 - - = - -

13.58| 1.07| 1.10| 1.12| 1.15| 1.2

1266 1.59| 1.63| 1.68] 1.73| 1.83

11.85| 211 | 2.17| 2.23] 2.30| 2.46

11.14| 2.62| 2.70| 2.79| 2.88| 3.08

10.51| 3.14| 3.24| 3.34| 3.45| 3.70

o

(&)
|

[$)]

o ooswn N == ofm
o

0000000000000 0 00000000 0000000000000000000000000
> > |>|> | 0>|>|>> (> >|>(>>|> (> 0> > >|> 0> > > > > > > > > > > > > > > > > 0> > > > > > > >

EPDBEH2008-4-TH3 04 | 08 05 10771 50 | 4 9.44] 47| 431] 4.45| 460 4.94
EPDBEH2008-5-TH3 857| 521| 5.38| 556] 575] 6.9
EPDBEH2008-6-TH3 7.84] 624 6.45| 6.66| 6.90| 7.43
EPDBEH2008-8-TH3 6.7 | 831 8.58| 8.88 9.20] 9.92
EPDBEH2008-10-TH3 10 5.85110.38|10.72|11.10|11.50 12.40
EPDBEH2008-12-TH3 12 5.19112.44]12.86|13.31 |13.80 14.89
EPDBEH2009-0.6-TH3 0.6 - 1384 — | = | = | - | -
EPDBEH2009-2-TH3 2 11.85| 211| 216 2.23| 2.29| 2.44
EPDBEH2009-4-TH3 045 | 09 |4 |06 |08 50 | 4 9.38| 4.17| 4.30| 4.44] 4.59| 4.93
EPDBEH2009-6-TH3 6 7.75| 6.24| 6.44] 6.66 6.89| 7.42
EPDBEH2009-8-TH3 8 6.61| 831 858 8.88] 9.19| 9.90




Line Up

RE

| bn

%) — f %
2Flutes s o1 5 TS
ack taper on
peripheral edge : 2.5°~8.5° JM N 15° o
[Note] RE2 or higher does not have backdraft shape. LU LE
Altype (mm)
) Ball radius RE  |Tolerance on RE
EPDBEH2 -+ % 1-(S6)-TH3 S =]
Ball | Tool | Under SIT:Tl(.I?;m Neck |Overall] Shank lngﬁeg;?gce Effective under neck length
. LR Bl radius | dia. |necklength| length | dia. |length | dia. e ©) with respect to draft angle
™ RE DC LU |APMX | DN LF |DCONMS 6k | 0.5° 1° 1.5 2° 3°
o EPDBEH2010-0.8-TH3 (] 0.8 - B |13.47| - - - - -
E EPDBEH2010-1.5-TH3 [ J 1.5 A |12.67| 1.61] 1.64| 1.69| 1.73| 1.83
X EPDBEH2010-2-TH3 [ 2 A [11.82| 212| 2.18| 2.24| 2.31| 2.46
& EPDBEH2010-2.5-TH3 [ J 2.5 A [11.07| 264| 2.71| 2.80| 2.88| 3.08
EPDBEH2010-3-TH3 [ J 3 A [10.41| 3.16| 3.25| 3.35| 3.46| 3.70
EPDBEH2010-4-TH3 (] 4 A | 9.29| 419] 432| 446| 4.61| 4.94
EPDBEH2010-5-TH3 [ J 5 50 A | 839| 5.22| 5.39| 557| 5.76| 6.19
EPDBEH2010-6-TH3 [ 6 A | 765| 6.26| 6.46| 6.67| 6.91| 7.43
EPDBEH2010-7-TH3 [ J 7 4 A | 7.03| 7.29| 7.53| 7.78| 8.06| 8.67
EPDBEH2010-8-TH3 [ J 8 A | 65 | 832| 860| 8.89| 9.21| 9.9
EPDBEH2010-9-TH3 (] 9 A | 6.05| 9.36| 9.67|10.00(10.36 |11.16
EPDBEH2010-10-TH3 ® 05 1 10 0.8 0.96 A | 5.65/10.39]10.74|11.1111.51|12.40
EPDBEH2010-12-TH3 [ J 12 A |5 12.46/12.88|13.32|13.8114.89
EPDBEH2010-13-TH3 [ J 13 55 A | 472]13.49]13.95/14.43/14.96|16.13
EPDBEH2010-14-TH3 [ J 14 A | 4.48|14.53|15.02|15.54/16.11|17.37
EPDBEH2010-16-TH3 (] 16 A | 4.06/16.59(17.16|17.76|18.40|19.86
EPDBEH2010-18-TH3 [ J 18 60 A | 3.71/18.66]19.29|19.97|20.70|22.35
EPDBEH2010-20-TH3 [ 20 A | 3.42|20.73|21.43]|22.19/23.00|24.83
EPDBEH2010-2-S6-TH3 [ J 2 A [1292| 212| 218| 2.24| 2.31| 2.46
EPDBEH2010-3-S6-TH3 [ J 3 A [11.86| 3.16| 3.25| 3.35| 3.46| 3.70
EPDBEH2010-6-S6-TH3 (] 6 50 6 A | 953| 6.26| 6.46| 6.67| 6.91| 7.43
EPDBEH2010-8-S6-TH3 [ J 8 A | 842 8.32| 8.60| 8.89| 9.21| 9.9
EPDBEH2010-10-S6-TH3 | @ 10 A | 7.54/10.39/10.74111.11/11.51/12.40
EPDBEH2011-2-TH3 [ J 2 A |11.78] 214| 220| 2.26| 2.32| 2.47
EPDBEH2011-4-TH3 [ J 4 A | 92 | 4.21| 4.34| 447 4.62| 4.95
EPDBEH2011-6-TH3 @®| 055 | 1.1 6 1 1.05 50 4 A | 754| 6.28| 6.47| 6.69| 6.92| 7.44
EPDBEH2011-8-TH3 [ J 8 A | 6.39| 8.34| 861| 891 9.22| 9.93
EPDBEH2011-10-TH3 [ J 10 A | 554(10.41]10.75]/11.12/11.52 |12.41
EPDBEH2012-2-TH3 [ J 2 A [11.78] 214| 219| 2.25| 2.31| 2.46
EPDBEH2012-3-TH3 [ J 3 A [10.29| 3.17| 3.26| 3.36| 3.46| 3.70
EPDBEH2012-4-TH3 o 4 50 A | 9.13] 421] 433| 447| 461| 4.94
EPDBEH2012-6-TH3 [ J 6 4 A | 7.45| 6.27| 6.47| 6.68| 6.91| 7.43
EPDBEH2012-8-TH3 @ 0.6 1.2 8 1.1 1.15 A | 6.29| 8.34| 8.61| 890 9.21| 9.9
EPDBEH2012-10-TH3 [ J 10 A | 5.44/10.41]10.75]11.12|11.51|12.40
EPDBEH2012-12-TH3 [ J 12 55 A | 479(12.48|12.89]13.33/13.81|14.89
EPDBEH2012-2-S6-TH3 (] 2 50 6 A 1294 214| 219| 2.25| 2.31| 2.46
EPDBEH2012-4-S6-TH3 o 4 A 11092 4.21| 4.33] 4.47| 461 4.94
EPDBEH2014-3-TH3 [ J 3 50 A [10.15| 3.19| 3.28| 3.37| 3.47| 3.7
EPDBEH2014-8-TH3 [ J 0.7 1.4 8 1.3 1.34 4 A | 6.06| 836| 862 891| 9.22| 9.91
EPDBEH2014-12-TH3 o : 12 ’ ’ 55 A | 458(12.49|12.90|13.34/13.82|14.89
EPDBEH2014-16-TH3 [ ] 16 A | 3.68/16.63/17.18]17.78/18.42|19.86
EPDBEH2015-2-TH3 [ J 2 A |11.76| 2.13| 2.18| 2.23| 2.29| 2.42
EPDBEH2015-2.5-TH3 [ J 2.5 A [10.88| 2.65| 2.72| 2.79| 2.87| 3.04
EPDBEH2015-3-TH3 ®| 0.75 | 1.5 3 1.35 | 1.45 50 4 A |10.12] 3.17| 3.25| 3.34| 3.44| 3.66
EPDBEH2015-4-TH3 [ J 4 A | 888| 4.20| 4.32| 445 459| 4.9
EPDBEH2015-5-TH3 [ ] 5 A | 79 | 523| 539| 556| 5.74| 6.15
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BD2
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RE
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DCONMS

=

LU -APMX
LB2

EPDBEH2 . :

B type

Back taper on peripheral edge : 2.5°~8.5°

For details of B type, refer to page 11.

_i:=(S6)-TH3

Ball | Tool | Under SIT:eIL(JT;m Neck |Overall| Shank lm:?meg;?gce Effective under neck length
1B e SIS radius | dia. |necklength| length | dia. [length | dia. e ) LD (EEFES DI
RE DC LU APMX | DN LF  [DCONMS Bk 0.5° 1° 1.5° 2° 3°
EPDBEH2015-6-TH3 o 6 A 7.12| 6.27| 6.46| 6.67| 6.89| 7.39
EPDBEH2015-8-TH3 o 8 50 A 5.95| 8.34| 8.60| 8.88| 9.19| 9.88
EPDBEH2015-10-TH3 o 10 A 5.1 110.40/10.74|11.10(11.49|12.36
EPDBEH2015-12-TH3 o 12 4 A 4.47112.47|12.88|13.32(13.79|14.85
EPDBEH2015-14-TH3 o 14 55 A 3.98(14.54|15.02|15.53(16.09 |17.34
EPDBEH2015-16-TH3 o 075 | 15 16 1.35 | 1.45 A 3.58(16.60/17.16|17.75(18.39|19.82
EPDBEH2015-18-TH3 ® : 18 : ’ 60 A 3.2618.67/19.30|19.97|20.69 |22.31
EPDBEH2015-20-TH3 o 20 A 2.99120.74121.44|22.18 |22.99 | lioinererence
EPDBEH2015-3-S6-TH3 o 3 A |11.84| 3.17| 3.25| 3.34| 3.44| 3.66
EPDBEH2015-5-S6-TH3 o 5 50 6 A |10.02| 5.23| 5.39| 5.56| 5.74| 6.15
EPDBEH2015-8-S6-TH3 o 8 A 8.14| 8.34| 8.60| 8.88| 9.19| 9.88
EPDBEH2015-12-S6-TH3 | @ 12 A 6.51(12.47/12.88|13.32(13.79|14.85
EPDBEH2016-4-TH3 o 4 50 A 8.76| 4.22| 4.34| 4.47| 4.61| 4.92
EPDBEH2016-8-TH3 o 8 A 5.82| 8.35| 8.62| 8.90| 9.20| 9.89
EPDBEH2016-12-TH3 ® 0.8 16 | 12 1.4 1.54 55 4 A 4.35(12.49/12.90|13.33(13.80|14.86
EPDBEH2016-16-TH3 o 16 A | 3.47/16.62|17.17|17.77|18.40|19.84
EPDBEH2016-20-TH3 @ 20 60 A 2.8920.76|21.45|22.20|23.00 | lointrerence
EPDBEH2018-4-TH3 o 4 50 A 8.53| 4.23| 4.35| 4.48| 4.61| 4.92
EPDBEH2018-8-TH3 o 8 A 5.55| 8.37| 8.63| 8.91| 9.21| 9.89
EPDBEH2018-12-TH3 ® 09 1.8 | 12 1.6 1.73 55 4 A 4.11112.50/12.91|13.34|13.81|14.86
EPDBEH2018-16-TH3 o 16 A 3.26(16.64|17.19|17.7818.41 |19.83
EPDBEH2018-20-TH3 (] 20 60 A 2.7 120.77|21.47|22.21|23.01 |lointrerence
EPDBEH2020-2.5-TH3 o 2.5 A |10.6 | 2.66| 2.72| 2.78| 2.85| 3.01
EPDBEH2020-3-TH3 o 3 A 9.72| 3.18| 3.25| 3.34| 3.43| 3.63
EPDBEH2020-4-TH3 o 4 A 8.32| 4.21| 4.32| 4.45| 4.58| 4.87
EPDBEH2020-5-TH3 o 5 50 A | 7.27| 5.25| 5.39| 5.55| 5.73| 6.11
EPDBEH2020-6-TH3 o 6 A 6.46| 6.28| 6.46| 6.66| 6.88| 7.36
EPDBEH2020-8-TH3 o 8 A 5.27| 8.35| 8.60| 8.88| 9.18| 9.84
EPDBEH2020-10-TH3 o 10 A 4.4610.41/10.74111.10(11.48 |12.33
EPDBEH2020-12-TH3 o 12 A 3.86(12.48/12.88|13.31(13.77 |14.82
EPDBEH2020-13-TH3 o 13 55 4 A | 3.62(13.51/13.95/14.42|14.92|16.06
EPDBEH2020-14-TH3 o 14 A 3.4 [14.55|15.02|15.53|16.07 |17.30
EPDBEH2020-16-TH3 o 16 A 3.04(16.62|17.16|17.75|18.37 |19.79
EPDBEH2020-18-TH3 o 18 A 2.75/18.68|19.30|19.96 | 20.67 | lointererence
EPDBEH2020-20-TH3 @ 1 2 20 1.7 1.94 60 A 2.51/20.75|21.44|22.18|22.97 | lointrerence
EPDBEH2020-22-TH3 o 22 A | 2.31]22.82|23.58|24.40|25.27 |lbintererence
EPDBEH2020-25-TH3 o 25 65 A 2.06 |25.92|26.79|27.72|28.72 | lointrerence
EPDBEH2020-30-TH3 o 30 70 A 1.75(31.09|32.14 | 33.26 | Nointererence| o nterference
EPDBEH2020-35-TH3 o 35 75 A 1.52 136.26 | 37.48 | 38.80 | lointererence Nonterference
EPDBEH2020-40-TH3 o 40 80 A 1.34 (41.42|42.83 |Nointrerence | No nererence| o interference
EPDBEH2020-3-S6-TH3 o 3 A |11.8 | 3.18| 3.25| 3.34| 3.43| 3.63
EPDBEH2020-6-S6-TH3 o 6 A 9.04| 6.28| 6.46| 6.66| 6.88| 7.36
EPDBEH2020-8-S6-TH3 o 8 50 6 A 7.82| 8.35| 8.60| 8.88| 9.18| 9.84
EPDBEH2020-12-S6-TH3 | @ 12 A 6.15(12.48|12.88|13.31(13.77|14.82
EPDBEH2020-16-S6-TH3 | @ 16 A 5.07 [16.62|17.16|17.75|18.37 |19.79
EPDBEH2020-20-S6-TH3 | @ 20 60 A | 4.31]20.75|21.44|22.18|22.97 |24.76

€H1-H3gad3 .



Line Up

2 e

RE a )

_— ’ =

: [}
ZFIUtes © JI Back taper on o ‘ y Té
porphatal edge © 2.5°~8.5° — APHX ﬁt 15° o
[Note] RE2 or higher does not have backdraft shape. LU LE
A type

(mm)

Ball radius RE  |Tolerance on RE

y:-(S6)-TH3 O e

EPDBEH2:

4 P6~¢12
Ball | Tool | Und Slﬁ(rtnm Neck | Overall| Shank Meree|  Effective under neck length
. Item code Stock | = dai]us dci);). necknle%rgth Ienl;;teh d?g. Ie‘ﬁgﬁ] di%h Type (,% with respect to draft angle
- RE DC LU |APMX| DN LF |DCONMS 6k | 0.5° 1° | 15| 2° 3°
o EPDBEH2025-6-TH3 o 6 50 A | 554 | 635 6.53| 6.72| 6.92| 7.39
E EPDBEH2025-10-TH3 o 10 A | 3.66 | 10.48| 10.81| 11.15| 11.62| 12.36
':_I:, EPDBEH2025-15-TH3 o 1.25 25 15 2 24 55 4 A 2.57 | 15.65| 16.15| 16.69 | 17.27 | lointererence
b EPDBEH2025-20-TH3 e ’ 20 ) 60 A | 1.98 |20.82| 21.5| 22.23 |lvinerene | Noinererene
EPDBEH2025-25-TH3 [ } 25 65 A 1.61 | 25.99| 26.85| 27.78 | Noinerrence | Noinereence
EPDBEH2025-30-TH3 ([} 30 70 A 1.36 | 31.16| 32.2 | loitererence | Nointerfeence | Nointefrence
EPDBEH2030-6-TH3 o 6 50 A | 827 | 6.38| 655| 6.73| 6.93| 7.38
EPDBEH2030-8-TH3 o 8 55 A | 6.95 | 845| 869| 895| 9.23| 9.86
EPDBEH2030-10-TH3 o 10 A | 598 | 10.51| 10.83| 11.17| 11.53| 12.35
EPDBEH2030-13-TH3 o 13 60 A | 495 | 13.61| 14.04| 14.49| 14.98| 16.08
EPDBEH2030-16-TH3 ®| 15 3 16 2.5 2.88 6 A | 423 |16.71| 17.25| 17.82| 18.43| 19.81
EPDBEH2030-20-TH3 o 20 65 A | 353 | 20.85| 21.52| 22.25| 23.03 | 24.78
EPDBEH2030-25-TH3 o 25 70 A 2.93 | 26.02| 26.87 | 27.79 | 28.78 | Noiterrence
EPDBEH2030-30-TH3 o 30 75 A | 251 | 31.19| 32.22 | 33.33 | 34.53 | loiterrence
EPDBEH2030-35-TH3 [ ) 35 80 A | 219 | 36.35| 37.57 | 38.87 | 40.28 | loirtrfrene
EPDBEH2035-10-TH3 [ ) 10 55 A | 542 | 10.56| 10.87| 11.20| 11.56 | 12.36
EPDBEH2035-15-TH3 [ 15 60 A | 3.94 | 15.73| 16.22| 16.74| 17.31| 18.58
EPDBEH2035-25-TH3 ® | 1.75 3.5 25 275 | 3.35 70 6 A | 254 | 26.07| 26.92 | 27.83 | 28.81 | loirterrence
EPDBEH2035-35-TH3 [ } 35 80 A 1.88 | 36.4| 37.61| 38.91 | lointsrerence | Nointrerence
EPDBEH2035-45-TH3 ([ J 45 90 A 1.49 | 46.74 | 48.31 | Noinerrence | Nontererence | No tererence
EPDBEH2040-8-TH3 o 8 55 A | 57 8.49| 8.71| 8.96| 9.22| 9.81
EPDBEH2040-10-TH3 o 10 A | 4.76 | 10.55| 10.85| 11.17| 11.52| 12.30
EPDBEH2040-12-TH3 o 12 A | 4.09 | 12.62| 12.99| 13.39| 13.82| 14.79
EPDBEH2040-13-TH3 o 13 60 A | 3.82 | 13.65| 14.06| 14.50| 14.97| 16.03
EPDBEH2040-16-TH3 o 16 A | 318 | 16.76| 17.27 | 17.82| 18.42| 19.76
EPDBEH2040-20-TH3 [ ) 2 4 20 3 3.85 65 6 A | 261 | 20.89| 21.55| 22.26 | 23.02 | Nointererence
EPDBEH2040-25-TH3 [ ) 25 70 A | 213 | 26.06| 26.9| 27.80| 28.77 | lointrrene
EPDBEH2040-30-TH3 o 30 75 A | 1.79 | 31.23| 32.25 | 33.34 | Noinerrence | Nointerrence
EPDBEH2040-35-TH3 [ ] 35 80 A | 155 | 36.4| 37.6| 38.88 | Noinrerene | Nointerrence
EPDBEH2040-40-TH3 o 40 A 1.37 | 41.56 | 42.94 | Nointerrence | Nointererence | Nointererence
EPDBEH2040-45-TH3 o 45 90 A 1.22 | 46.73 | 48.29 | Noinerrence | Noinererence | Noinererence
EPDBEH2040-50-TH3 ([ ) 50 100 A 1.11 51.9 | 53.64 | Nointererence | Nointererence | Nointererence
EPDBEH2050-10-TH3 [ ) 10 55 A 2.97 | 10.54| 10.82 | 11.12 | Nointerrence | Noinerrence
EPDBEH2050-20-TH3 [ ) 20 65 A 1.46 | 20.87| 21.52 | Noinererence | Noinererence | Noereence
EPDBEH2050-25-TH3 @ 25 5 25 3.5 4.85 70 6 A 1.17 | 26.04 | 26.86 | Noinererence | Noinererence | Noereence
EPDBEH2050-30-TH3 [ ) 30 75 A | 0.97 | 31.21 | Nointrerence | Nomerfrence | Noimerrence | Nointererence
EPDBEH2050-40-TH3 [ ) 40 80 A 0.73 | 41.55 | Nointererence | Nointererence | Nointererence | Noitereence
EPDBEH2060-12-TH3 [ J 12 60 A 0 Nointererence | Nointererence | No tererence | Nointereence | Nointefrence
EPDBEH2060-20-TH3 [ J 3 6 20 6 5.85 65 6 A 0 Nointererence | Noinererence | No ererence | Nointereence | Nontefrence
EPDBEH2060-30-TH3 [ } 30 ’ 75 A 0 Nointrerence | Noinererence | No ererence | Nointerence | Nontefrence
EPDBEH2060-50-TH3 ([ J 50 100 A 0 Nointererence | Noinererence | No iererence | Mo ntereence | Nontefrence
EPDBEH2080-24-TH3 ® 4 8 24 | 12 7.6 100 8 A 0 No ntererence | o tererence | No nterrence | Nointeference | Nontefrence
EPDBEH2100-30-TH3 ® 5 10 30 | 15 9.5 100 10 A 0 Nointererence | Noinererence | No iererence | Mo ntereence | Nointefrence
EPDBEH2120-36-TH3 ® 6 12 36 | 18 11.5 110 12 A 0 No nterrence | o tererence | Mo nterrence | Nointerference | Nontefrence
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Recommended Cutting Conditions (Inch)

High efficiency

CUttiing COndition Please refer to P.21 about high accuracy cutting conditions
1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Underneck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate
DC LU (inch) n vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! IPM min! IPM min-! IPM min™’! IPM min-! IPM
0.08 .0002 50,000 9.1 50,000 7.9 | 50,000 7.5 | 45,000 6.7 | 42,500 5.1
0.05 0.1 0.2 .0002 50,000 9.1 50,000 7.9 | 50,000 7.5 | 45,000 6.7 | 42,500 5.1
0.3 .0002 50,000 9.1 50,000 7.9 | 50,000 7.5 | 45,000 6.7 | 42,500 5.1
0.5 .0001 50,000 9.1 50,000 7.9 50,000 7.5 45,000 6.7 42,500 5.1 .
0.12 .0004 50,000 11.0 | 46,000 9.1 42,000 7.1 37,500 6.3 | 35,500 4.7 o
0.3 .0004 50,000 11.0 | 46,000 9.1 42,000 7.1 37,500 6.3 | 35,500 4.7 =
0.075 0.15 0.5 .0003 50,000 11.0 46,000 9.1 42,000 7.1 37,500 6.3 35,500 4.7 o
0.75 .0003 50,000 11.0 | 46,000 9.1 42,000 7.1 37,500 6.3 | 35,500 4.7 =~
1 .0002 46,000 9.1 41,400 7.5 | 37,800 5.9 | 33,750 5.1 31,950 3.9 &
0.15 .0006 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
0.3 .0006 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
0.5 .0006 50,000 13.0 45,500 10.6 42,000 8.3 37,800 7.5 35,700 5.9
0.75 .0006 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
0.1 0.2 1 .0004 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
: : 1.25 .0004 45,900 10.6 40,500 8.7 37,800 6.7 34,020 5.9 32,130 4.7
1.5 .0002 45,900 10.6 | 40,500 8.7 | 37,800 6.7 | 34,020 5.9 | 32,130 4.7
2 .0002 45,900 10.6 | 40,500 8.7 | 37,800 6.7 | 34,020 5.9 | 32,130 4.7
2.5 .0002 40,800 8.3 | 36,000 6.7 | 33,600 5.1 30,240 4.7 | 28,560 35
3 .0001 40,800 8.3 | 36,000 6.7 | 33,600 5.1 30,240 4.7 | 28,560 3.5
0.25 .0009 50,000 17.7 45,000 15.0 42,000 13.4 37,800 11.8 35,700 9.4
0.5 .0009 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
0.75 .0007 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
1 .0007 50,000 17.7 45,000 15.0 42,000 13.4 37,800 11.8 35,700 9.4
1.25 .0006 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
0.15 0.3 1.5 .0005 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
2 .0004 45,900 14.6 | 40,500 12.2 | 37,800 10.6 | 34,020 9.8 | 32,130 7.5
2.5 .0003 45,900 14.6 | 40,500 12.2 | 37,800 10.6 | 34,020 9.8 | 32,130 7.5
3 .0002 45,900 14.6 40,500 12.2 37,800 10.6 34,020 9.8 32,130 7.5
3.5 .0002 36,720 10.2 | 29,400 8.3 | 26,400 7.1 23,760 6.3 | 22,440 5.1
4 .0001 36,720 10.2 | 29,400 8.3 | 26,400 7.1 23,760 6.3 | 22,440 5.1
0.3 .0013 50,000 30.3 46,800 26.0 43,680 24.0 39,310 21.7 37,130 16.9
0.5 .0013 50,000 30.3 | 46,800 26.0 | 43,680 24.0 | 39,310 21.7 | 37,130 16.9
0.75 .0013 50,000 30.3 | 46,800 26.0 | 43,680 24.0 | 39,310 21.7 | 37,130 16.9
1 .0013 50,000 30.3 | 46,800 26.0 | 43,680 24.0 | 39,310 21.7 | 37,130 16.9
1.5 .0011 50,000 26.0 | 46,800 18.5 | 43,680 17.3 | 39,310 15.4 | 37,130 12.2
0.2 0.4 2 .0009 50,000 21.7 46,800 18.5 43,680 17.3 39,310 15.4 37,130 12.2
’ ’ 2.5 .0007 36,720 14.2 | 32,400 11.4 | 36,290 10.6 | 32,660 9.8 | 30,850 7.5
3 .0005 36,720 14.2 | 32,400 11.4 | 36,290 10.6 | 32,660 9.8 | 30,850 7.5
3.5 .0004 36,720 14.2 32,400 11.4 36,290 10.6 32,660 9.8 30,850 7.5
4 .0003 36,720 14.2 | 32,400 11.4 | 36,290 10.6 | 32,660 9.8 | 30,850 7.5
4.5 .0002 32,640 12.2 | 28,800 9.8 | 26,880 9.1 24,190 8.3 | 22,850 6.3
5 .0002 32,640 12.2 | 28,800 9.8 | 26,880 9.1 24,190 8.3 | 22,850 6.3
0.35 .0014 50,000 46.9 | 47,130 41.3 | 43,930 29.1 39,820 26.4 | 37,560 20.5
0.75 .0014 50,000 46.9 47,130 41.3 43,930 29.1 39,820 26.4 37,560 20.5
1 .0014 50,000 46.9 | 47,130 41.3 | 43,930 29.1 39,820 26.4 | 37,560 20.5
1.5 .0013 50,000 46.9 | 47,130 41.3 | 43,930 26.8 | 39,820 24.0 | 37,560 18.9
2 .0011 50,000 37.8 47,130 SN 43,930 26.8 39,820 24.0 37,560 18.9
2.5 .0010 45,450 25.6 | 42,840 22.4 | 39,940 19.7 | 36,220 17.7 | 34,180 13.8
0.25 0.5 3 .0009 45,450 25.6 | 42,840 22.4 | 39,940 15.4 | 36,220 13.8 | 34,180 10.6
4 .0006 34,970 19.7 | 32,950 20.5 | 30,730 15.4 | 28,540 13.8 | 26,290 10.6
5 .0006 34,970 19.7 | 32,950 20.5 | 30,730 15.4 | 28,540 13.8 | 26,290 10.6
5.5 .0005 31,080 16.5 29,300 14.6 27,310 12.6 24,770 1.4 23,370 9.1
6 .0004 31,080 16.5 | 29,300 14.6 | 27,310 12.6 | 24,770 11.4 | 23,370 9.1
7 .0003 31,080 16.5 | 29,300 14.6 | 27,310 12.6 | 24,770 11.4 | 23,370 9.1
8 .0002 31,080 16.5 29,300 14.6 27,310 12.6 24,770 11.4 23,370 9.1
0.3 0.6 0.4 .0024 50,000 76.8 | 48,000 68.1 44,800 52.8 | 40,320 47.6 | 38,080 37.0
) ) 0.75 .0024 50,000 76.8 | 48,000 68.1 44,800 52.8 | 40,320 47.6 | 38,080 37.0

[Note] Upon usage, please refer to comments and notes below table on page 20.



Recommended Cutting Conditions (Inch)

cuttiing condition

Please refer to P.21 about high accuracy cutting conditions

1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution | Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (inch) n Vi n vi n vi n Vi n Vi
(mm) (mm) (mm) min-! IPM min-! IPM min-! IPM min-! IPM min IPM
1 .0024 50,000 76.8 | 48,000 68.1 | 44,800 52.8 | 40,320 476 | 38,080 37.0
1.5 .0022 50,000 76.8 | 48,000 68.1 | 44,800 52.8 | 40,320 47.6 | 38,080 37.0
. 2 .0020 50,000 76.8 | 48,000 68.1 | 44,800 52.8 | 40,320 47.6 | 38,080 37.0
2.5 .0014 50,000 61.4 | 48,000 54.3 | 44,800 39.0 40,320 35.0 | 38,080 27.2
o 3 .0013 50,000 61.4 | 48,000 54.3 | 44,800 39.0 | 40,320 35.0 | 38,080 27.2
=1 3.5 .0011 48,960 57.1 | 43,200 46.5 | 40,320 33.1 | 36,290 29.9 | 34,270 23.2
=2 4 .0008 48,960 57.1 43,200 46.5 | 40,320 30.3 36,290 27.2 | 34,270 21.3
I:_l:' 0.3 0.6 4.5 .0007 45,900 42.1 | 40,500 34.6 | 37,800 26.8 | 34,020 24.0 | 32,130 18.9
w : : 5 .0006 39,780 36.6 | 35,100 29.9 | 32,760 23.2 | 29,480 20.9 | 27,850 16.1
5.5 .0006 39,780 36.6 | 35,100 29.9 | 32,760 23.2 | 29,480 20.9 | 27,850 16.1
6 .0005 39,780 36.6 | 35,100 29.9 | 32,760 23.2 | 29,480 20.9 | 27,850 16.1
7 .0005 27,200 23.6 | 24,000 19.3 | 22,400 16.5 20,160 14.6 19,040 11.4
8 .0005 27,200 23.6 | 24,000 19.3 | 22,400 15.0 | 20,160 13.4 | 19,040 10.6
9 .0004 27,200 23.6 | 24,000 19.3 | 22,400 15.0 | 20,160 13.4 | 19,040 10.6
10 .0003 23,800 20.9 | 21,000 16.9 19,600 13.0 17,640 11.8 16,660 9.1
12 .0002 20,400 16.5 | 18,000 13.8 | 16,800 10.6 | 15,120 9.4 | 14,280 7.5
0.45 | .0029 50,000 85.0 | 48,000 76.0 | 44,800 46.9 | 40,320 42.1 | 38,080 32.7
2 .0029 50,000 85.0 | 48,000 76.0 | 44,800 46.9 | 40,320 42.1 | 38,080 32.7
0.35 0.7 4 .0013 48,960 63.0 | 43,200 52.0 | 43,870 33.5 | 39,480 29.9 | 37,370 23.2
6 .0009 39,780 40.6 | 35,100 33.5 | 35,650 25.2 32,080 22.8 | 30,370 17.7
8 .0006 27,200 24.8 | 24,000 20.5 | 24,370 16.5 | 21,940 15.0 | 20,760 11.8
0.5 .0047 50,000 94.5 | 48,000 | 102.0 | 44,800 74.0 | 40,320 66.5 | 38,080 52.0
1 .0047 50,000 94.5 | 48,000 | 102.0 | 44,800 74.0 40,320 66.5 | 38,080 52.0
1.5 .0047 50,000 94.5 | 48,000 | 102.0 | 44,800 74.0 | 40,320 66.5 | 38,080 52.0
2 .0038 50,000 94.5 | 48,000 | 102.0 | 44,800 74.0 | 40,320 66.5 | 38,080 52.0
2.5 .0035 50,000 94.5 | 48,000 | 102.0 | 44,800 74.0 | 40,320 66.5 | 38,080 52.0
0.4 08 3 .0031 50,000 94.5 | 48,000 | 102.0 | 44,800 74.0 | 40,320 66.5 | 38,080 52.0
. . 4 .0025 50,000 94.5 | 48,000 | 102.0 | 44,800 74.0 40,320 66.5 | 38,080 52.0
5 .0019 48,960 83.1 | 43,200 83.5 | 40,320 59.8 | 36,290 53.9 | 34,270 42.1
6 .0013 42,840 68.1 | 37,800 56.3 | 35,280 49.2 | 31,750 44.1 | 29,990 34.3
8 .0006 35,360 40.2 | 31,200 33.1 29,120 28.7 26,210 26.0 | 24,750 20.1
10 .0006 27,200 29.1 | 24,000 24.0 | 22,400 20.9 | 20,160 18.9 | 19,040 14.6
12 .0004 27,200 29.1 | 24,000 24.0 | 22,400 20.9 | 20,160 18.9 | 19,040 14.6
0.6 .0043 50,000 | 111.0 | 45,600 94.9 | 42,560 84.3 | 38,300 76.0 | 36,180 59.1
2 .0043 50,000 | 111.0 | 45,600 94.9 | 42,560 84.3 | 38,300 76.0 | 36,180 59.1
0.45 0.9 4 .0026 48,450 93.3 | 42,750 77.2 | 39,900 68.5 35,910 61.4 | 33,920 48.0
6 .0017 40,700 59.8 | 35,910 49.2 | 33,520 43.7 | 30,160 39.4 | 28,490 30.7
8 .0011 31,010 41.3 | 27,360 34.3 | 25,540 30.3 | 22,980 27.2 | 21,710 21.3
0.8 .0071 45,900 | 122.0 | 43,200 | 107.1 37,800 89.4 34,020 80.3 | 32,130 62.6
1.5 .0071 45,900 | 122.0 | 43,200 | 107.1 | 37,800 89.4 | 34,020 80.3 | 32,130 62.6
2 .0063 45,900 | 122.0 | 43,200 | 107.1 | 37,800 89.4 | 34,020 80.3 | 32,130 62.6
2.5 .0063 45,900 | 122.0 | 43,200 | 107.1 | 37,800 89.4 | 34,020 80.3 | 32,130 62.6
3 .0063 45,900 | 122.0 | 43,200 | 107.1 | 37,800 89.4 | 34,020 80.3 | 32,130 62.6
4 .0044 45,900 | 122.0 | 43,200 | 107.1 37,800 89.4 34,020 80.3 | 32,130 62.6
5 .0028 39,780 | 102.4 | 43,200 | 100.0 | 32,760 72.4 | 29,480 65.0 | 27,850 50.4
6 .0019 38,560 91.3 | 38,880 92.5 | 29,480 54.3 | 26,540 48.8 | 25,060 38.2
0.5 1 7 .0019 33,050 52.8 | 31,590 52.0 | 27,220 41.7 24,490 37.8 | 23,130 29.1
: 8 .0019 33,050 52.8 | 31,590 52.0 | 27,220 38.6 | 24,490 346 | 23,130 27.2
9 .0014 33,050 52.8 | 31,590 52.0 | 27,220 38.6 | 24,490 34.6 | 23,130 27.2
10 .0012 33,050 52.8 | 31,590 52.0 | 27,220 38.6 | 24,490 34.6 | 23,130 27.2
12 .0008 24,480 37.0 | 21,600 30.3 | 20,160 27.2 | 18,140 24.4 | 17,140 18.9
13 .0007 24,480 37.0 | 21,600 30.3 | 20,160 27.2 18,140 24.4 17,140 18.9
14 .0006 24,480 37.0 | 21,600 30.3 | 20,160 27.2 | 18,140 24.4 | 17,140 18.9
16 .0005 24,480 37.0 | 21,600 30.3 | 20,160 27.2 | 18,140 24.4 | 17,140 18.9
18 .0004 21,420 30.3 18,900 25.2 17,640 22.0 15,880 20.1 14,990 15.7
20 .0003 18,360 26.0 | 16,200 21.3 | 15,120 18.9 | 13,610 17.3 | 12,850 13.4




High efficiency

cuttiing condition

Please refer to P.21 about high accuracy cutting conditions

1 2 3 4 5
Work material Pre-htarciened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under neck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (inch) n vi n vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! IPM min”’! IPM min-! IPM min-! IPM min! IPM
2 .0063 42,840 | 115.4 | 37,800 96.5 | 35,280 85.8 | 31,750 77.2 | 29,990 59.8
4 .0044 42,840 | 115.4 | 37,800 96.5 | 35,280 85.8 | 31,750 77.2 | 29,990 59.8
0.55 1.1 6 .0019 33,810 67.3 | 29,840 56.3 | 27,850 50.0 | 25,060 449 | 23,670 35.0
8 .0019 31,210 51.6 | 27,540 43.3 25,700 38.6 23,130 34.6 | 21,850 26.8
10 .0012 31,210 51.6 | 27,540 43.3 | 25,700 38.6 | 23,130 34.6 | 21,850 26.8
2 .0061 39,230 | 1071 36,920 | 100.8 | 32,310 73.2 | 29,080 65.7 | 27,460 51.2
3 .0061 39,230 | 1071 36,920 | 100.8 | 32,310 73.2 29,080 65.7 27,460 51.2
4 .0050 39,230 | 107.1 36,920 | 100.8 | 32,310 73.2 | 29,080 65.7 | 27,460 51.2
0.6 1.2 6 .0035 39,230 | 107.1 36,920 | 100.8 | 32,310 73.2 | 29,080 65.7 | 27,460 51.2
8 .0019 31,820 81.5 | 30,240 81.1 26,210 41.3 | 23,590 37.0 | 22,280 28.7
10 .0017 29,380 52.0 | 27,000 421 24,190 343 | 21,770 30.7 | 20,560 24.0
12 .0014 29,380 52.0 | 25,920 40.6 24,190 34.3 21,770 30.7 20,560 24.0
3 .0062 33,420 92.5 | 29,480 78.3 | 27,520 70.5 | 24,770 63.4 | 23,390 49.2
0.7 1.4 8 .0035 27,850 71.3 | 24,570 60.2 | 22,930 54.3 | 20,640 48.8 | 19,490 37.8
12 .0017 25,700 49.2 | 22,680 41.7 21,170 37.4 19,050 33.9 17,990 26.4
16 .0011 19,040 34.3 | 16,800 29.1 15,680 26.4 14,110 23.6 | 13,330 18.5
2 .0076 35,700 | 126.4 | 31,500 | 100.4 | 29,400 87.0 | 26,460 78.3 | 24,990 60.6
2.5 .0076 35,700 | 126.4 | 31,500 | 100.4 | 29,400 87.0 | 26,460 78.3 | 24,990 60.6
3 .0076 35,700 | 126.4 | 31,500 | 100.4 | 29,400 87.0 | 26,460 78.3 | 24,990 60.6
4 .0063 35,700 | 126.4 | 31,500 | 100.4 29,400 87.0 26,460 78.3 | 24,990 60.6
5 .0063 35,700 | 126.4 | 31,500 | 100.4 | 29,400 87.0 | 26,460 78.3 | 24,990 60.6
6 .0063 35,700 | 126.4 | 31,500 | 100.4 | 29,400 87.0 | 26,460 78.3 | 24,990 60.6
0.75 15 8 .0028 27,850 71.3 | 24,570 56.3 22,930 48.8 20,640 441 19,490 34.3
10 .0028 25,700 65.7 | 22,680 52.0 | 21,170 44.9 19,050 40.6 | 17,990 31.5
12 .0028 25,700 547 | 22,680 433 | 21,170 37.4 19,050 33.9 | 17,990 26.4
14 .0024 22,850 46.1 20,160 36.6 | 18,820 31.5 16,930 28.3 | 15,990 22.0
16 .0012 19,040 38.2 | 16,800 30.3 | 15,680 26.4 14,110 23.6 | 13,330 18.5
18 .0012 19,040 38.2 16,800 30.3 15,680 26.4 14,110 23.6 13,330 18.5
20 .0012 19,040 38.2 | 16,800 30.3 | 15,680 26.4 14,110 23.6 | 13,330 18.5
4 .0091 33,110 | 131.5 | 29,210 | 112.2 | 25,320 839 | 22,780 75.6 | 21,520 58.7
8 .0069 30,940 98.0 | 27,300 83.9 23,660 62.6 21,290 56.3 | 20,110 43.7
0.8 1.6 12 .0031 27,850 85.8 | 24,570 73.2 | 21,290 50.8 19,170 45.7 | 18,100 35.4
16 .0019 23,870 52.4 | 21,060 449 | 19,660 39.0 17,690 35.0 | 16,710 27.2
20 .0013 17,680 36.6 | 15,600 31.5 | 14,560 27.2 13,100 24.4 | 12,380 19.3
4 .0114 28,730 94.9 | 25,350 79.1 23,660 66.9 | 21,290 60.2 | 20,110 46.9
8 .0082 28,730 94.9 | 25,350 79.1 23,660 66.9 21,290 60.2 20,110 46.9
0.9 1.8 12 .0033 23,870 59.1 21,060 49.2 | 19,660 41.7 17,690 37.8 | 16,710 29.1
16 .0021 23,870 59.1 21,060 49.2 | 19,660 41.7 17,690 37.8 | 16,710 29.1
20 .0014 17,680 41.3 15,600 34.6 14,560 29.1 13,100 26.4 12,380 20.5
2.5 .0126 26,780 | 1425 | 23,630 | 120.1 22,050 | 104.3 19,850 93.7 | 18,740 72.8
3 .0126 26,780 | 1425 | 23,630 | 120.1 22,050 | 104.3 19,850 93.7 | 18,740 72.8
4 .0126 26,780 | 1425 | 23,630 | 120.1 22,050 | 104.3 19,850 93.7 | 18,740 72.8
5 .0126 26,780 | 142.5 | 23,630 | 120.1 22,0560 | 104.3 19,850 93.7 | 18,740 72.8
6 .0126 26,780 | 126.4 | 23,630 | 105.9 22,050 93.7 19,850 84.3 18,740 65.7
8 .0088 26,780 | 126.4 | 23,630 | 105.9 | 22,050 93.7 19,850 84.3 | 18,740 65.7
10 .0066 24,990 | 106.3 | 22,050 88.6 | 19,110 57.9 17,200 52.0 | 16,240 40.6
12 .0038 22,490 95.7 19,850 80.7 17,200 52.0 15,480 46.9 14,620 36.6
1 2 13 .0038 22,490 95.7 | 19,850 79.5 | 15,880 40.2 14,290 36.2 | 13,500 28.0
14 .0038 22,490 83.1 18,430 64.2 | 15,880 40.2 14,290 36.2 | 13,500 28.0
16 .0038 20,890 53.1 18,430 57.9 | 15,880 35.8 14,290 32.3 | 13,500 25.2
18 .0028 19,280 49.2 | 18,430 53.1 15,880 35.8 14,290 32.3 | 13,500 25.2
20 .0024 19,280 49.2 18,430 44.5 15,880 35.8 14,290 32.3 13,500 25.2
22 .0016 15,170 36.6 | 13,390 30.3 | 14,990 32.3 13,500 28.7 | 12,750 22.4
25 .0016 14,280 343 | 12,600 28.7 | 14,110 30.3 12,700 27.2 | 12,000 21.3
30 .0009 14,280 34.3 12,600 28.7 14,110 30.3 12,700 27.2 12,000 21.3
35 .0008 12,500 28.3 | 11,030 23.6 | 10,290 20.9 9,260 18.5 8,750 14.6
40 .0007 10,710 24.4 9,450 20.1 8,820 17.7 7,940 16.1 7,500 12.6

[Note] Upon usage, please refer to comments and notes below table on page 20.
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Recommended Cutting Conditions (Inch)

High efficiency

CUtt"ng con t Please refer to P.21 about high accuracy cutting conditions
1 2 3 4 5
Work material Pre-htardlened Hardened steels Hardened steels Hardened steels Hardened steels
steels
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate

DC LU (inch) n Vi n Vi n Vi n Ve n Vi

(mm) (mm) (mm) min-! IPM min-! IPM min-! IPM min-! IPM min-’! IPM
6 .0157 23,590 | 149.6 | 20,810 | 121.7 | 19,430 99.6 17,480 89.8 | 16,610 71.7
10 .0107 23,590 | 149.6 | 20,810 | 121.7 | 19,430 99.6 | 17,480 89.8 | 16,610 71.7
.0047 18,400 83.9 | 16,230 79.5 | 15,150 55.9 | 13,640 50.4 | 12,950 40.2
.0038 16,980 64.6 | 16,230 57.1 13,990 42.9 12,590 38.6 | 11,960 31.1
25 .0031 16,980 58.3 | 14,990 47.2 | 13,990 38.6 | 12,590 346 | 11,960 28.0
30 .0017 12,580 45.3 | 11,100 36.6 | 10,360 30.3 9,320 27.2 8,860 21.7
6 .0189 20,400 | 161.4 | 18,000 | 133.9 | 16,800 | 118.9 | 15,120 | 1071 14,360 85.8
8 .0189 20,400 | 161.4 | 18,000 | 133.9 | 16,800 | 118.9 | 15,120 | 1071 14,360 85.8
10 .0132 20,400 | 161.4 | 18,000 | 133.9 | 16,800 | 118.9 15,120 | 1071 14,360 85.8
13 .0099 19,040 | 120.5 | 16,800 | 100.0 | 15,680 89.0 | 14,110 79.9 | 13,410 64.2
1.5 3 16 .0099 19,040 | 108.7 | 16,800 90.2 | 14,560 74.4 | 13,100 66.9 | 12,450 5315
20 .0057 15,910 75.6 | 14,040 62.6 | 12,100 51.6 10,890 46.5 | 10,340 37.0
25 .0038 15,910 75.6 | 14,040 62.6 | 12,100 51.6 | 10,890 46.5 | 10,340 37.0
30 .0038 14,690 69.7 | 12,960 57.9 | 12,100 51.6 | 10,890 46.5 | 10,340 37.0
35 .0025 10,880 48.8 9,600 40.6 | 10,750 43.3 9,680 39.0 9,190 31.1
10 .0129 15,190 | 108.3 | 13,410 88.2 | 12,510 72.0 | 11,260 65.0 | 10,700 52.0
15 .0113 15,190 | 108.3 | 13,410 88.2 | 12,510 72.0 11,260 65.0 | 10,700 52.0
1.75 3.5 25 .0066 12,620 67.3 | 11,140 54.7 | 10,400 44.9 9,360 40.6 8,890 32.3
35 .0028 12,620 67.3 | 11,140 54.7 | 10,400 44.9 9,360 40.6 8,890 32.3
45 .0028 9,350 47.2 8,250 38.6 7,700 31.5 6,930 28.3 6,580 22.8
8 .0189 14,660 | 155.9 | 12,940 | 129.9 | 12,080 | 1142 | 10,870 | 102.8 | 10,320 82.3
10 .0189 14,660 | 155.9 | 12,940 | 1299 | 12,080 | 114.2 | 10,870 | 102.8 | 10,320 82.3
12 .0151 14,660 | 155.9 | 12,940 | 129.9 | 12,080 | 114.2 | 10,870 | 102.8 | 10,320 82.3
13 .0151 14,660 | 155.9 | 12,940 | 129.9 | 12,080 | 1142 | 10,870 | 102.8 | 10,320 82.3
16 .0132 14,660 | 1559 | 12,940 | 129.9 | 12,080 | 114.2 10,870 | 102.8 | 10,320 82.3
20 .0132 12,710 | 108.3 | 11,210 90.2 | 10,470 79.1 9,420 71.3 8,950 57.1
25 .0076 11,440 87.4 | 10,090 85.0 9,420 64.2 8,480 BB 8,050 46.1
30 .0050 10,560 67.3 9,320 56.3 8,690 49.2 7,820 44.5 7,430 35.4
35 .0031 10,560 67.3 9,320 56.3 8,690 49.2 7,820 445 7,430 35.4
40 .0031 10,560 67.3 9,320 56.3 8,690 49.2 7,820 44.5 7,430 35.4
45 .0031 7,820 47.2 6,900 39.4 6,440 34.6 5,800 3141 5,510 24.8
50 .0031 7,820 47.2 6,900 39.4 6,440 34.6 5,800 311 5,510 24.8
10 .0230 10,710 | 126.4 9,450 | 111.8 8,820 93.7 7,940 84.3 7,540 67.3
20 .0165 10,710 | 126.4 9,450 | 111.8 8,820 93.7 7,940 84.3 7,540 67.3
2.5 5 25 .0165 9,950 | 117.3 8,780 | 103.5 8,190 87.0 7,370 78.3 7,000 62.6
30 .0094 8,950 | 105.9 7,900 93.3 7,370 78.3 6,630 70.5 6,300 56.3
40 .0063 8,260 58.7 7,290 51.6 6,800 43.3 6,120 39.0 5,820 31.1
12 .0189 11,480 | 167.3 | 10,130 | 136.2 9,450 | 111.8 8,510 | 100.4 8,080 80.3
20 .0157 10,840 | 146.9 9,560 | 119.3 8,930 98.0 8,030 88.2 7,630 70.5

1.26 25

€H1-H3gad3 .
N =
o m

< g 30 .0132 8,840 83.5 7,800 79.9 7,280 61.8 6,550 B35 6,220 445

50 .0047 7,340 62.6 6,480 55.1 6,050 46.5 5,440 41.7 5,170 3815

4 8 24 .0197 8,750 | 134.6 7,550 | 102.4 7,100 96.5 6,390 72.8 5,750 50.0

5 10 30 .0236 7,000 | 118.1 6,050 88.6 5,680 83.9 5,110 63.4 4,600 40.6

6 12 36 .0315 5,850 | 102.4 5,050 78.0 4,720 72.4 4,250 56.7 3,820 34.6
%(1) ap is shown as the criteria for Group 1 workpieces. For other groups, adjust the cutting depth according to the cutting depth factors in the above table.

1)
% (2) When performing cutting where cutting chips may cause clogging, such as for rib cutting, blind grooves, etc., cutting depth setting should be set by multiplying a cutting
depth factor to calculate the cutting depth amount, and this amount should then be reduced to 80% of the calculated value.
3%(3) Adjust by setting ae to (3 to 5) X (ap) X (cutting depth ratio). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDBEH2020-10-THS3 tool:
Cutting depth = .0066 (ap) X .85 (cutting depth factor for Group 2 hardened steel) X .8 (for closed-area cutting) = .0045 inch

[Note]

(D Although basically dry (air blow) cutting is recommended, please use appropriate coolant according to the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to
the machining shape, purpose and the machine type.

® If the rpm of the machine is low, lower the feed rate also to put the rom and feed rate in the same ratio.



High accuracy
CUtt"ng condltlon Please refer to P.17 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-r}ardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(3545HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) | (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Underneck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate
DC LU (inch) n Vi n Vi n 14 n Vi n Vi
(mm) (mm) (mm) min-! IPM min-’! IPM min-! IPM min-! IPM min-! IPM
0.08 .0001 50,000 9.1 50,000 7.9 | 50,000 7.5 45,000 6.7 | 42,500 5.1
0.05 0.1 0.2 .0001 50,000 9.1 | 50,000 7.9 | 50,000 7.5 | 45,000 6.7 | 42,500 5.1
0.3 .0001 50,000 9.1 | 50,000 7.9 | 50,000 7.5 | 45,000 6.7 | 42,500 5.1
0.5 .0001 50,000 9.1 50,000 7.9 | 50,000 7.5 45,000 6.7 | 42,500 5.1
0.12 .0003 50,000 11.0 | 46,000 9.1 | 42,000 7.1 37,500 6.3 | 35,500 4.7
0.3 .0003 50,000 11.0 | 46,000 9.1 | 42,000 7.1 37,500 6.3 | 35,500 4.7
0.075 0.15 0.5 .0002 50,000 11.0 | 46,000 9.1 | 42,000 7.1 37,500 6.3 | 35,500 4.7
0.75 .0002 50,000 11.0 | 46,000 9.1 | 42,000 7.1 37,500 6.3 | 35,500 4.7
1 .0001 46,000 9.1 41,400 7.5 | 37,800 5.9 33,750 5.1 31,950 3.9
0.15 .0005 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
0.3 .0005 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
0.5 .0005 50,000 13.0 | 45,500 10.6 | 42,000 8.3 37,800 7.5 | 35,700 5.9
0.75 .0004 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
0.1 0.2 1 .0004 50,000 13.0 | 45,500 10.6 | 42,000 8.3 | 37,800 7.5 | 35,700 5.9
’ ’ 1.256 .0002 45,900 10.6 | 40,500 8.7 | 37,800 6.7 | 34,020 5.9 | 32,130 4.7
1.5 .0002 45,900 10.6 | 40,500 8.7 | 37,800 6.7 | 34,020 5.9 | 32,130 4.7
2 .0002 45,900 10.6 | 40,500 8.7 | 37,800 6.7 34,020 59 | 32,130 4.7
2.5 .0002 40,800 8.3 | 36,000 6.7 | 33,600 5.1 30,240 4.7 | 28,560 3.5
3 .0001 40,800 8.3 | 36,000 6.7 | 33,600 5.1 30,240 4.7 | 28,560 3.5
0.25 .0006 50,000 17.7 | 45,000 15.0 | 42,000 13.4 37,800 11.8 | 35,700 9.4
0.5 .0006 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
0.75 .0006 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
1 .0005 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
1.25 .0004 50,000 17.7 | 45,000 15.0 | 42,000 13.4 | 37,800 11.8 | 35,700 9.4
0.15 0.3 1.5 .0004 50,000 17.7 | 45,000 15.0 | 42,000 13.4 37,800 11.8 | 35,700 9.4
2 .0003 45,900 14.6 | 40,500 12.2 | 37,800 10.6 | 34,020 9.8 | 32,130 7.5
2.5 .0002 45,900 14.6 | 40,500 12.2 | 37,800 10.6 | 34,020 9.8 | 32,130 7.5
3 .0002 45,900 14.6 | 40,500 12.2 | 37,800 10.6 34,020 9.8 | 32,130 7.5
3.5 .0001 36,720 10.2 | 29,400 8.3 | 26,400 7.1 23,760 6.3 | 22,440 5.1
4 .0001 36,720 10.2 | 29,400 8.3 | 26,400 7.1 23,760 6.3 | 22,440 5.1
0.3 .0013 40,800 17.7 | 36,000 14.2 | 33,600 13.4 | 30,240 11.8 | 28,560 9.4
0.5 .0013 40,800 17.7 | 36,000 14.2 | 33,600 13.4 | 30,240 11.8 | 28,560 9.4
0.75 .0013 40,800 17.7 | 36,000 14.2 | 33,600 13.4 30,240 11.8 | 28,560 9.4
1 .0013 40,800 17.7 | 36,000 14.2 | 33,600 13.4 | 30,240 11.8 | 28,560 9.4
1.5 .0011 40,800 17.7 | 36,000 14.2 | 33,600 13.4 | 30,240 11.8 | 28,560 9.4
0.2 0.4 2 .0009 40,800 17.7 | 36,000 14.2 | 33,600 13.4 30,240 11.8 | 28,560 9.4
2.5 .0005 36,720 14.2 | 32,400 11.4 | 30,240 10.6 | 27,220 9.8 | 25,700 7.5
3 .0004 36,720 14.2 | 32,400 11.4 | 30,240 10.6 | 27,220 9.8 | 25,700 7.5
3.5 .0002 36,720 14.2 | 32,400 11.4 | 30,240 10.6 | 27,220 9.8 | 25,700 7.5
4 .0002 36,720 14.2 | 32,400 11.4 | 30,240 10.6 | 27,220 9.8 | 25,700 7.5
4.5 .0001 32,640 12.2 | 28,800 9.8 | 26,880 9.1 24,190 8.3 | 22,850 6.3
5 .0001 32,640 12.2 | 28,800 9.8 | 26,880 9.1 24,190 8.3 | 22,850 6.3
0.35 .0014 34,000 24.0 | 30,000 21.3 | 28,000 18.9 | 25,200 16.9 | 23,800 13.0
0.75 .0014 34,000 24.0 | 30,000 21.3 | 28,000 18.9 25,200 16.9 | 23,800 13.0
1 .0014 34,000 24.0 | 30,000 21.3 | 28,000 18.9 | 25,200 16.9 | 23,800 13.0
1.5 .0013 34,000 24.0 | 30,000 21.3 | 28,000 18.9 | 25,200 16.9 | 23,800 13.0
2 .0011 34,000 24.0 | 30,000 21.3 | 28,000 18.9 | 25,200 16.9 | 23,800 13.0
2.5 .0010 30,600 19.7 | 27,000 17.3 | 25,200 15.4 | 22,680 13.8 | 21,420 10.6
0.25 0.5 3 .0009 30,600 19.7 | 27,000 17.3 | 25,200 15.4 22,680 13.8 | 21,420 10.6
4 .0006 30,600 19.7 | 27,000 17.3 | 25,200 15.4 | 22,680 13.8 | 21,420 10.6
5 .0006 30,600 19.7 | 27,000 17.3 | 25,200 15.4 | 22,680 13.8 | 21,420 10.6
5.5 .0002 27,200 16.5 | 24,000 146 | 22,400 12.6 20,160 1.4 19,040 9.1
6 .0002 27,200 16.5 | 24,000 14.6 | 22,400 12.6 | 20,160 11.4 | 19,040 9.1
7 .0002 27,200 16.5 | 24,000 146 | 22,400 12.6 | 20,160 11.4 | 19,040 9.1
8 .0001 27,200 16.5 | 24,000 14.6 | 22,400 12.6 | 20,160 11.4 | 19,040 9.1
0.3 0.6 0.4 .0016 34,000 34.6 | 30,000 28.3 | 28,000 22.0 | 25,200 19.7 | 23,800 15.4
i : 0.75 .0016 34,000 34.6 | 30,000 28.3 | 28,000 22.0 25,200 19.7 | 23,800 15.4

[Note] Upon usage, please refer to comments and notes below table on page 24.
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Recommended Cutting Conditions (Inch)

High accuracy
cuttllng condltlon Please refer to P.17 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (inch) n 14 n 14 n Vi n %1 n Vi
(mm) (mm) (mm) min-! IPM min-! IPM min-! IPM min! IPM min-’! IPM
1 .0016 34,000 34.6 | 30,000 28.3 | 28,000 22.0 25,200 19.7 | 23,800 15.4
1.5 .0015 34,000 34.6 | 30,000 28.3 | 28,000 22.0 | 25,200 19.7 | 23,800 15.4
. 2 .0013 34,000 34.6 | 30,000 28.3 | 28,000 22.0 | 25,200 19.7 | 23,800 15.4
2.5 .0012 34,000 34.6 | 30,000 28.3 | 28,000 22.0 25,200 19.7 | 23,800 15.4
E 3 .0011 34,000 34.6 | 30,000 28.3 | 28,000 22.0 | 25,200 19.7 | 23,800 15.4
@ 3.5 .0009 30,600 29.9 | 27,000 24.4 | 25,200 18.9 | 22,680 16.9 | 21,420 13.4
x 4 .0007 30,600 29.9 | 27,000 24.4 | 25,200 18.9 | 22,680 16.9 | 21,420 13.4
= 0.3 0.6 4.5 .0007 30,600 28.3 | 27,000 22.8 | 25,200 17.7 | 22,680 16.1 | 21,420 12.6
@ . : 5 .0006 30,600 28.3 | 27,000 22.8 | 25,200 17.7 22,680 16.1 21,420 12.6
5.5 .0006 30,600 28.3 | 27,000 22.8 | 25,200 17.7 | 22,680 16.1 | 21,420 12.6
6 .0005 30,600 28.3 | 27,000 22.8 | 25,200 17.7 | 22,680 16.1 | 21,420 12.6
7 .0002 27,200 23.6 | 24,000 19.3 | 22,400 15.0 20,160 13.4 19,040 10.6
8 .0002 27,200 23.6 | 24,000 19.3 | 22,400 15.0 | 20,160 13.4 | 19,040 10.6
9 .0002 27,200 23.6 | 24,000 19.3 | 22,400 15.0 | 20,160 13.4 | 19,040 10.6
10 .0002 23,800 20.9 | 21,000 16.9 | 19,600 13.0 | 17,640 11.8 | 16,660 9.1
12 .0001 20,400 16.5 | 18,000 13.8 | 16,800 10.6 | 15,120 9.4 | 14,280 7.5
0.45 | .0019 34,000 38.6 | 30,000 31.9 | 28,000 26.0 25,200 23.2 | 23,800 18.1
2 .0019 34,000 38.6 | 30,000 31.9 | 28,000 26.0 | 25,200 23.2 | 23,800 18.1
0.35 0.7 4 .0011 30,600 33.1 | 27,000 27.2 | 25,200 22.0 | 22,680 20.1 | 21,420 15.7
6 .0009 30,600 31.1 27,000 25.6 | 25,200 21.3 22,680 18.9 | 21,420 14.6
8 .0003 27,200 24.8 | 24,000 20.5 | 22,400 16.5 | 20,160 15.0 | 19,040 11.8
0.5 .0031 34,000 42.9 | 30,000 35.4 | 28,000 30.7 | 25,200 28.0 | 23,800 21.7
1 .0031 34,000 42.9 | 30,000 35.4 | 28,000 30.7 | 25,200 28.0 | 23,800 21.7
1.5 .0031 34,000 42.9 | 30,000 35.4 | 28,000 30.7 | 25,200 28.0 | 23,800 21.7
2 .0025 34,000 42.9 | 30,000 35.4 | 28,000 30.7 25,200 28.0 | 23,800 21.7
2.5 .0024 34,000 42.9 | 30,000 35.4 | 28,000 30.7 | 25,200 28.0 | 23,800 21.7
0.4 08 3 .0022 34,000 42.9 | 30,000 35.4 | 28,000 30.7 | 25,200 28.0 | 23,800 21.7
: : 4 .0018 34,000 42.9 | 30,000 35.4 | 28,000 30.7 25,200 28.0 | 23,800 21.7
5 .0014 30,600 34.6 | 27,000 28.7 | 25,200 25.2 | 22,680 22.4 | 21,420 17.7
6 .0010 30,600 34.6 | 27,000 28.7 | 25,200 25.2 22,680 22.4 | 21,420 17.7
8 .0006 27,200 30.7 | 24,000 25.6 | 22,400 22.0 | 20,160 20.1 | 19,040 15.7
10 .0003 27,200 29.1 | 24,000 24.0 | 22,400 20.9 | 20,160 18.9 | 19,040 14.6
12 .0002 27,200 29.1 24,000 24.0 | 22,400 20.9 20,160 18.9 19,040 14.6
0.6 .0028 32,300 48.0 | 28,500 39.4 | 26,600 35.0 | 23,940 315 | 22,610 24.4
2 .0028 32,300 48.0 | 28,500 39.4 | 26,600 35.0 | 23,940 315 | 22,610 24.4
0.45 0.9 4 .0018 32,300 48.0 | 28,500 39.4 | 26,600 35.0 23,940 315 | 22,610 24.4
6 .0013 29,070 38.6 | 25,650 31.9 | 23,940 28.3 | 21,550 25.6 | 20,350 20.1
8 .0009 25,840 34.6 | 22,800 28.3 | 21,280 25.2 | 19,150 22.8 | 18,090 17.7
0.8 .0035 30,600 54.3 | 27,000 445 | 25,200 39.8 | 22,680 35.8 | 21,420 28.0
1.5 .0035 30,600 54.3 | 27,000 445 | 25,200 39.8 | 22,680 35.8 | 21,420 28.0
2 .0031 30,600 54.3 | 27,000 445 | 25,200 39.8 22,680 35.8 | 21,420 28.0
2.5 .0031 30,600 54.3 | 27,000 445 | 25,200 39.8 | 22,680 35.8 | 21,420 28.0
3 .0031 30,600 54.3 | 27,000 445 | 25,200 39.8 | 22,680 35.8 | 21,420 28.0
4 .0022 30,600 54.3 | 27,000 445 | 25,200 39.8 22,680 35.8 | 21,420 28.0
5 .0019 30,600 54.3 | 27,000 445 | 25,200 39.8 | 22,680 35.8 | 21,420 28.0
6 .0013 27,540 441 | 24,300 36.2 | 22,680 32.3 | 20,410 28.7 | 19,280 22.4
0.5 1 7 .0013 27,540 441 | 24,300 36.2 | 22,680 323 | 20,410 28.7 | 19,280 22.4
: 8 .0013 27,540 44.1 | 24,300 36.2 | 22,680 32.3 | 20,410 28.7 | 19,280 22.4
9 .0009 27,540 441 24,300 36.2 | 22,680 32.3 20,410 28.7 19,280 22.4
10 .0008 27,540 441 | 24,300 36.2 | 22,680 323 | 20,410 28.7 | 19,280 22.4
12 .0004 24,480 37.0 | 21,600 30.3 | 20,160 27.2 | 18,140 24.4 | 17,140 18.9
13 .0004 24,480 37.0 | 21,600 30.3 | 20,160 27.2 18,140 24.4 17,140 18.9
14 .0003 24,480 37.0 | 21,600 30.3 | 20,160 27.2 | 18,140 24.4 | 17,140 18.9
16 .0002 24,480 37.0 | 21,600 30.3 | 20,160 27.2 18,140 24.4 17,140 18.9
18 .0002 21,420 30.3 | 18,900 25.2 | 17,640 22.0 | 15,880 20.1 | 14,990 15.7
20 .0002 18,360 26.0 | 16,200 21.3 | 15,120 18.9 | 13,610 17.3 | 12,850 13.4




High accuracy
CUtt"ng condltlon Please refer to P.17 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-r}ardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35—45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) | (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Underneck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate
DC LU (inch) n Vi n Vi n 14 n Vi n 141
(mm) (mm) (mm) min-! IPM min-’! IPM min-! IPM min-! IPM min! IPM
2 .0031 28,560 51.2 | 25,200 42,9 | 23,520 38.2 21,170 34.3 19,990 26.8
4 .0022 28,560 51.2 | 25,200 42.9 | 23,520 38.2 | 21,170 34.3 | 19,990 26.8
0.55 1.1 6 .0013 26,010 429 | 22,950 36.2 | 21,420 31.9 | 19,280 28.7 | 18,210 22.4
8 .0013 26,010 429 | 22,950 36.2 | 21,420 31.9 19,280 28.7 18,210 22.4
10 .0008 26,010 429 | 22,950 36.2 | 21,420 31.9 | 19,280 28.7 | 18,210 22.4
2 .0030 26,150 47.6 | 23,080 39.4 | 21,540 35.0 | 19,380 31.5 | 18,310 24.4
3 .0030 26,150 47.6 | 23,080 39.4 | 21,540 35.0 | 19,380 31.5 | 18,310 24.4
4 .0025 26,150 476 | 23,080 39.4 | 21,540 35.0 | 19,380 315 | 18,310 24.4
0.6 1.2 6 .0019 26,150 476 | 23,080 39.4 | 21,540 35.0 19,380 31.5 18,310 24.4
8 .0013 24,480 48.0 | 21,600 37.4 | 20,160 31.9 | 18,140 28.7 | 17,140 22.0
10 .0011 24,480 43.3 | 21,600 33.9 | 20,160 28.7 | 18,140 25.6 | 17,140 20.1
12 .0009 24,480 43.3 | 21,600 33.9 | 20,160 28.7 18,140 25.6 17,140 20.1
3 .0035 21,420 457 | 18,900 38.6 | 17,640 346 | 15,880 31.1 14,990 24.4
0.7 1.4 8 .0017 21,420 45.7 | 18,900 38.6 | 17,640 346 | 15,880 31.1 14,990 24.4
12 .0011 21,420 40.9 | 18,900 35.0 | 17,640 31.1 15,880 28.3 | 14,990 22.0
16 .0006 19,040 34.3 | 16,800 29.1 15,680 26.4 | 14,110 23.6 | 13,330 18.5
2 .0038 23,800 56.3 | 21,000 445 19,600 38.6 17,640 34.6 16,660 27.2
2.5 | .0038 23,800 56.3 | 21,000 445 | 19,600 38.6 | 17,640 346 | 16,660 27.2
3 .0038 23,800 56.3 | 21,000 445 | 19,600 38.6 | 17,640 34.6 | 16,660 27.2
4 .0031 23,800 56.3 | 21,000 445 19,600 38.6 17,640 34.6 16,660 27.2
5 .0031 23,800 56.3 | 21,000 445 | 19,600 38.6 | 17,640 346 | 16,660 27.2
6 .0031 23,800 56.3 | 21,000 445 | 19,600 38.6 | 17,640 34.6 | 16,660 27.2
0.75 1.5 8 .0019 21,420 45.7 | 18,900 36.2 | 17,640 31.1 15,880 28.3 | 14,990 22.0
10 .0019 21,420 457 | 18,900 36.2 | 17,640 31.1 15,880 28.3 | 14,990 22.0
12 .0019 21,420 45.7 18,900 36.2 17,640 31.1 15,880 28.3 14,990 22.0
14 .0016 19,040 38.2 | 16,800 30.3 | 15,680 26.4 | 14,110 23.6 | 13,330 18.5
16 .0006 19,040 38.2 | 16,800 30.3 | 15,680 26.4 | 14,110 23.6 | 13,330 18.5
18 .0006 19,040 38.2 16,800 30.3 15,680 26.4 14,110 23.6 13,330 18.5
20 .0006 19,040 38.2 | 16,800 30.3 | 15,680 26.4 | 14,110 23.6 | 13,330 18.5
4 .0043 22,100 53.9 | 19,500 46.1 18,200 40.2 | 16,380 36.2 | 15,470 28.0
8 .0035 22,100 53.9 | 19,500 46.1 18,200 40.2 | 16,380 36.2 | 15,470 28.0
0.8 1.6 12 .0020 19,890 43.7 | 17,550 37.4 | 16,380 32.7 | 14,740 29.1 13,920 22.8
16 .0013 19,890 43.7 17,550 37.4 16,380 32.7 14,740 29.1 13,920 22.8
20 .0006 17,680 36.6 | 15,600 31.5 | 14,560 27.2 | 13,100 24.4 | 12,380 19.3
4 .0058 22,100 61.0 | 19,500 50.8 | 18,200 429 | 16,380 38.6 | 15,470 29.9
8 .0041 22,100 61.0 19,500 50.8 18,200 42.9 16,380 38.6 15,470 29.9
0.9 1.8 12 .0022 19,890 49.2 | 17,550 40.9 | 16,380 35.0 | 14,740 31.5 | 13,920 24.4
16 .0014 19,890 49.2 | 17,550 40.9 | 16,380 35.0 | 14,740 31.5 | 13,920 24.4
20 .0007 17,680 41.3 | 15,600 34.6 | 14,560 29.1 13,100 26.4 | 12,380 20.5
2.5 | .0063 17,850 63.4 | 15,750 53.5 | 14,700 46.5 | 13,230 41.7 | 12,500 32.3
3 .0063 17,850 63.4 15,750 53.5 14,700 46.5 13,230 41.7 12,500 32.3
4 .0063 17,850 63.4 | 15,750 53.5 | 14,700 46.5 | 13,230 41.7 | 12,500 32.3
5 .0063 17,850 63.4 | 15,750 53.5 | 14,700 46.5 | 13,230 41.7 | 12,500 32.3
6 .0063 17,850 56.3 15,750 47.2 14,700 4.7 13,230 37.4 12,500 29.1
8 .0044 17,850 56.3 | 15,750 47.2 | 14,700 41.7 | 13,230 37.4 | 12,500 29.1
10 .0044 17,850 50.8 | 15,750 42.1 14,700 37.0 | 13,230 33.5 | 12,500 26.0
12 .0025 16,070 45.7 | 14,180 37.8 | 13,230 335 | 11,910 29.9 | 11,250 23.2
1 2 13 .0025 16,070 45.7 | 14,180 37.8 | 13,230 335 | 11,910 29.9 | 11,250 23.2
14 .0025 16,070 45.7 14,180 37.8 13,230 33.5 11,910 29.9 11,250 23.2
16 .0025 16,070 40.9 | 14,180 34.3 | 13,230 29.9 | 11,910 27.2 | 11,250 20.9
18 .0019 16,070 40.9 | 14,180 34.3 | 13,230 29.9 | 11,910 27.2 | 11,250 20.9
20 .0016 16,070 40.9 14,180 34.3 13,230 29.9 11,910 27.2 11,250 20.9
22 .0013 15,170 36.6 | 13,390 30.3 | 12,500 26.8 | 11,250 24.0 | 10,620 18.9
25 .0011 14,280 34.3 | 12,600 28.7 | 11,760 25.2 | 10,580 22.8 | 10,000 17.7
30 .0005 14,280 343 | 12,600 28.7 | 11,760 25.2 | 10,580 22.8 | 10,000 17.7
35 .0004 12,500 28.3 | 11,030 23.6 | 10,290 20.9 9,260 18.5 8,750 14.6
40 .0003 10,710 24.4 9,450 20.1 8,820 17.7 7,940 16.1 7,500 12.6

[Note] Upon usage, please refer to comments and notes below table on page 24.
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Recommended Cutting Conditions (Inch)

€H1-H3aadd .

High accuracy
cuttllng condltlon Please refer to P.17 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (inch) n 14 n 14 n Vi n %1 n Vi
(mm) (mm) (mm) min-! IPM min-! IPM min-! IPM min! IPM min-’! IPM
6 .0079 15,730 66.5 13,880 53.9 12,950 445 11,660 39.8 11,070 31.9
10 .0054 15,730 66.5 | 13,880 53.9 | 12,950 445 | 11,660 39.8 | 11,070 31.9
1.25 25 15 .0031 14,150 53.9 | 12,490 43.7 | 11,660 35.8 | 10,490 32.3 9,970 26.0
20 .0025 14,150 53.9 12,490 43.7 11,660 35.8 10,490 32.3 9,970 26.0
25 .0020 14,150 48.4 | 12,490 39.4 | 11,660 32.3 | 10,490 29.1 9,970 23.2
30 .0014 12,580 45.3 | 11,100 36.6 | 10,360 30.3 9,320 27.2 8,860 21.7
6 .0094 13,600 71.7 | 12,000 59.4 | 11,200 52.8 | 10,080 47.6 9,580 38.2
8 .0094 13,600 71.7 | 12,000 59.4 | 11,200 52.8 | 10,080 47.6 9,580 38.2
10 .0066 13,600 71.7 12,000 59.4 11,200 52.8 10,080 47.6 9,580 38.2
13 .0066 13,600 71.7 | 12,000 59.4 | 11,200 52.8 | 10,080 47.6 9,580 38.2
1.5 3 16 .0066 13,600 64.6 | 12,000 53.5 | 11,200 47.6 | 10,080 42.9 9,580 34.3
20 .0038 12,240 58.3 10,800 48.4 10,080 42.9 9,070 38.6 8,620 30.7
25 .0025 12,240 58.3 | 10,800 48.4 | 10,080 42.9 9,070 38.6 8,620 30.7
30 .0025 12,240 58.3 | 10,800 48.4 | 10,080 42.9 9,070 38.6 8,620 30.7
35 .0020 10,880 48.8 9,600 40.6 8,960 35.8 8,060 32.3 7,660 26.0
10 .0085 11,690 69.3 | 10,310 56.3 9,630 46.5 8,660 41.7 8,230 33.5
15 .0076 11,690 69.3 10,310 56.3 9,630 46.5 8,660 4.7 8,230 33.5
1.75 3.5 25 .0044 10,520 56.3 9,280 45.7 8,660 37.4 7,800 33.9 7,410 26.8
35 .0028 10,520 56.3 9,280 45.7 8,660 37.4 7,800 33.9 7,410 26.8
45 .0023 9,350 47.2 8,250 38.6 7,700 31.5 6,930 28.3 6,580 22.8
8 .0126 9,780 69.3 8,630 57.9 8,050 50.8 7,250 45.7 6,880 36.6
10 .0126 9,780 69.3 8,630 57.9 8,050 50.8 7,250 45.7 6,880 36.6
12 .0101 9,780 69.3 8,630 57.9 8,050 50.8 7,250 45.7 6,880 36.6
13 .0101 9,780 69.3 8,630 57.9 8,050 50.8 7,250 45.7 6,880 36.6
16 .0088 9,780 69.3 8,630 57.9 8,050 50.8 7,250 45.7 6,880 36.6
2 4 20 .0088 9,780 69.3 8,630 57.9 8,050 50.8 7,250 45.7 6,880 36.6
25 .0050 8,800 56.3 7,760 46.9 7,250 40.9 6,520 37.0 6,190 29.5
30 .0050 8,800 56.3 7,760 46.9 7,250 40.9 6,520 37.0 6,190 29.5
35 .0031 8,800 56.3 7,760 46.9 7,250 40.9 6,520 37.0 6,190 29.5
40 .0031 8,800 56.3 7,760 46.9 7,250 40.9 6,520 37.0 6,190 29.5
45 .0025 7,820 47.2 6,900 39.4 6,440 34.6 5,800 3141 5,510 24.8
50 .0022 7,820 47.2 6,900 39.4 6,440 34.6 5,800 311 5,510 24.8
10 .0154 7,650 60.2 6,750 53.1 6,300 445 5,670 40.2 5,390 32.3
20 .0110 7,650 60.2 6,750 53.1 6,300 445 5,670 40.2 5,390 32.3
2.5 5 25 .0110 7,650 60.2 6,750 53.1 6,300 445 5,670 40.2 5,390 32.3
30 .0063 6,890 54.3 6,080 48.0 5,670 40.2 5,100 36.2 4,850 29.1
40 .0063 6,890 48.8 6,080 42.9 5,670 36.2 5,100 32.7 4,850 26.0
12 .0189 7,650 74.4 6,750 60.6 6,300 49.6 5,670 44.5 5,390 35.8
3 6 20 .0157 7,230 65.4 6,380 53.1 5,950 43.7 5,360 39.0 5,090 315
30 .0132 6,800 5315 6,000 47.2 5,600 39.8 5,040 35.8 4,790 28.7
50 .0047 6,120 43.3 5,400 38.2 5,040 32.3 4,540 28.7 4,310 23.2
4 8 24 .0197 6,400 66.5 5,720 52.0 4,180 46.1 3,960 34.3 3,760 27.6
5 10 30 .0236 5,100 OIS, 4,510 44.5 3,520 39.4 3,190 30.3 3,030 24.4
6 12 36 .0315 4,200 48.8 3,850 39.4 2,640 34.6 2,640 26.0 2,510 20.9
% (1) ap is shown as the criteria for Group 1 workpieces. For other groups, adjust the cutting depth according to the cutting depth factors in the above table.

depth factor to calculate the cutting depth amount, and this amount should then be reduced to 80% of the calculated value.
%(3) Adjust by setting ae to (3 to 5) X (ap) X (cutting depth ratio). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDBEH2020-10-TH3 tool:
Cutting depth = .0044 (ap) X .85 (cutting depth factor for Group 2 hardened steel) X .8 (for closed-area cutting) = .003 inch

[Note]

® Although basically dry (air blow) cutting is recommended, please use appropriate coolant according to the work material and machining shape.
(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to

the machining shape, purpose and the machine type.
@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.

1)
%(2) When performing cutting where cutting chips may cause clogging, such as for rib cutting, blind grooves, etc., cutting depth setting should be set by multiplying a cutting



Recommended Cutting Conditions (Metric)

High efficiency

CUttiing COndition Please refer to P.29 about high accuracy cutting conditions
1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) | (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Underneck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate
DC LU (mm) n vi n vi n vi n vi n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min-! mm/min min-! mm/min min-! mm/min
0.08 0.006 50,000 230 | 50,000 200 | 50,000 190 | 45,000 170 | 42,500 130
0.05 0.1 0.2 0.006 50,000 230 | 50,000 200 | 50,000 190 | 45,000 170 | 42,500 130
’ ’ 0.3 0.005 50,000 230 | 50,000 200 | 50,000 190 | 45,000 170 | 42,500 130
0.5 0.003 50,000 230 | 50,000 200 | 50,000 190 | 45,000 170 | 42,500 130 .
0.12 0.009 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120 o
0.3 0.009 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120 =
0.075 0.15 0.5 0.008 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120 m
0.75 0.007 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120 =~
1 0.005 46,000 230 | 41,400 190 | 37,800 150 | 33,750 130 | 31,950 100 &
0.15 0.016 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
0.3 0.016 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
0.5 0.016 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
0.75 0.014 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
0.1 0.2 1 0.011 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
1.25 0.009 45,900 270 | 40,500 220 | 37,800 170 | 34,020 150 | 32,130 120
1.5 0.006 45,900 270 | 40,500 220 | 37,800 170 | 34,020 150 | 32,130 120
2 0.006 45,900 270 | 40,500 220 | 37,800 170 | 34,020 150 | 32,130 120
2.5 0.005 40,800 210 | 36,000 170 | 33,600 130 | 30,240 120 | 28,560 90
3 0.003 40,800 210 | 36,000 170 | 33,600 130 | 30,240 120 | 28,560 90
0.25 0.022 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
0.5 0.022 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
0.75 0.019 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
1 0.017 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
1.25 0.015 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
0.15 0.3 1.5 0.013 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
2 0.01 45,900 370 | 40,500 310 | 37,800 270 | 34,020 250 | 32,130 190
2.5 0.008 45,900 370 | 40,500 310 | 37,800 270 | 34,020 250 | 32,130 190
3 0.006 45,900 370 | 40,500 310 | 37,800 270 | 34,020 250 | 32,130 190
3.5 0.004 36,720 260 | 29,400 210 | 26,400 180 | 23,760 160 | 22,440 130
4 0.003 36,720 260 | 29,400 210 | 26,400 180 | 23,760 160 | 22,440 130
0.3 0.034 50,000 770 | 46,800 660 | 43,680 610 | 39,310 550 | 37,130 430
0.5 0.034 50,000 770 | 46,800 660 | 43,680 610 | 39,310 550 | 37,130 430
0.75 0.034 50,000 770 | 46,800 660 | 43,680 610 | 39,310 550 | 37,130 430
1 0.032 50,000 770 | 46,800 660 | 43,680 610 | 39,310 550 | 37,130 430
1.5 0.027 50,000 660 | 46,800 470 | 43,680 440 | 39,310 390 | 37,130 310
0.2 0.4 2 0.022 50,000 550 | 46,800 470 | 43,680 440 | 39,310 390 | 37,130 310
2.5 0.018 36,720 360 | 32,400 290 | 36,290 270 | 32,660 250 | 30,850 190
3 0.013 36,720 360 | 32,400 290 | 36,290 270 | 32,660 250 | 30,850 190
3.5 0.01 36,720 360 | 32,400 290 | 36,290 270 | 32,660 250 | 30,850 190
4 0.008 36,720 360 | 32,400 290 | 36,290 270 | 32,660 250 | 30,850 190
4.5 0.006 32,640 310 | 28,800 250 | 26,880 230 | 24,190 210 | 22,850 160
5 0.004 32,640 310 | 28,800 250 | 26,880 230 | 24,190 210 | 22,850 160
0.35 0.036 50,000 | 1,190 | 47,130 | 1,050 | 43,930 740 | 39,820 670 | 37,560 520
0.75 0.036 50,000 | 1,190 | 47,130 | 1,050 | 43,930 740 | 39,820 670 | 37,560 520
1 0.036 50,000 | 1,190 | 47,130 | 1,050 | 43,930 740 | 39,820 670 | 37,560 520
1.5 0.032 50,000 | 1,190 | 47,130 | 1,050 | 43,930 680 | 39,820 610 | 37,560 480
2 0.028 50,000 960 | 47,130 840 | 43,930 680 | 39,820 610 | 37,560 480
2.5 0.026 45,450 650 | 42,840 570 | 39,940 500 | 36,220 450 | 34,180 350
0.25 0.5 3 0.024 45,450 650 | 42,840 570 | 39,940 390 | 36,220 350 | 34,180 270
4 0.016 34,970 500 | 32,950 520 | 30,730 390 | 28,540 350 | 26,290 270
5 0.014 34,970 500 | 32,950 520 | 30,730 390 | 28,540 350 | 26,290 270
5.5 0.012 31,080 420 | 29,300 370 | 27,310 320 | 24,770 290 | 23,370 230
6 0.01 31,080 420 | 29,300 370 | 27,310 320 | 24,770 290 | 23,370 230
7 0.008 31,080 420 | 29,300 370 | 27,310 320 | 24,770 290 | 23,370 230
8 0.006 31,080 420 | 29,300 370 | 27,310 320 | 24,770 290 | 23,370 230
0.3 0.6 0.4 0.06 50,000 | 1,950 | 48,000 | 1,730 | 44,800 | 1,340 | 40,320 | 1,210 | 38,080 940
) ) 0.75 0.06 50,000 | 1,950 | 48,000 | 1,730 | 44,800 | 1,340 | 40,320 | 1,210 | 38,080 940

[Note] Upon usage, please refer to comments and notes below table on page 28.



Recommended Cutting Conditions (Metric)

cuttiing condition

Please refer to P.29 about high accuracy cutting conditions

1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution | Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (mm) n Vi n vi n vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min! mm/min min-! mm/min min mm/min
1 0.06 50,000 | 1,950 | 48,000 | 1,730 | 44,800 | 1,340 | 40,320 | 1,210 | 38,080 940
1.5 0.055 50,000 | 1,950 | 48,000 | 1,730 | 44,800 | 1,340 | 40,320 | 1,210 | 38,080 940
. 2 0.05 50,000 | 1,950 | 48,000 | 1,730 | 44,800 | 1,340 | 40,320 | 1,210 | 38,080 940
2.5 0.036 50,000 | 1,560 | 48,000 | 1,380 | 44,800 990 40,320 890 | 38,080 690
o 3 0.033 50,000 | 1,560 | 48,000 | 1,380 | 44,800 990 | 40,320 890 | 38,080 690
=1 3.5 0.028 48,960 | 1,450 | 43,200 | 1,180 | 40,320 840 | 36,290 760 | 34,270 590
=2 4 0.021 48,960 | 1,450 | 43,200 | 1,180 | 40,320 770 36,290 690 | 34,270 540
I:_l:' 0.3 0.6 4.5 0.018 45,900 | 1,070 | 40,500 880 | 37,800 680 | 34,020 610 | 32,130 480
g : : 5 0.016 39,780 930 | 35,100 760 | 32,760 590 | 29,480 530 | 27,850 410
5.5 0.014 39,780 930 | 35,100 760 | 32,760 590 | 29,480 530 | 27,850 410
6 0.012 39,780 930 | 35,100 760 | 32,760 590 | 29,480 530 | 27,850 410
7 0.012 27,200 600 | 24,000 490 | 22,400 420 20,160 370 19,040 290
8 0.012 27,200 600 | 24,000 490 | 22,400 380 | 20,160 340 | 19,040 270
9 0.01 27,200 600 | 24,000 490 | 22,400 380 | 20,160 340 | 19,040 270
10 0.007 23,800 530 | 21,000 430 19,600 330 17,640 300 16,660 230
12 0.006 20,400 420 | 18,000 350 | 16,800 270 | 15,120 240 | 14,280 190
0.45 | 0.073 50,000 | 2,160 | 48,000 | 1,930 | 44,800 | 1,190 | 40,320 | 1,070 | 38,080 830
2 0.073 50,000 | 2,160 | 48,000 | 1,930 | 44,800 | 1,190 | 40,320 | 1,070 | 38,080 830
0.35 0.7 4 0.033 48,960 | 1,600 | 43,200 | 1,320 | 43,870 850 | 39,480 760 | 37,370 590
6 0.022 39,780 | 1,030 | 35,100 850 | 35,650 640 32,080 580 | 30,370 450
8 0.016 27,200 630 | 24,000 520 | 24,370 420 | 21,940 380 | 20,760 300
0.5 0.12 50,000 | 2,400 | 48,000 | 2,590 | 44,800 | 1,880 | 40,320 | 1,690 | 38,080 | 1,320
1 0.12 50,000 | 2,400 | 48,000 | 2,590 | 44,800 | 1,880 40,320 | 1,690 | 38,080 | 1,320
1.5 0.12 50,000 | 2,400 | 48,000 | 2,590 | 44,800 | 1,880 | 40,320 | 1,690 | 38,080 | 1,320
2 0.096 50,000 | 2,400 | 48,000 | 2,590 | 44,800 | 1,880 | 40,320 | 1,690 | 38,080 | 1,320
2.5 0.088 50,000 | 2,400 | 48,000 | 2,590 | 44,800 | 1,880 | 40,320 | 1,690 | 38,080 | 1,320
0.4 08 3 0.08 50,000 | 2,400 | 48,000 | 2,590 | 44,800 | 1,880 | 40,320 | 1,690 | 38,080 | 1,320
4 0.063 50,000 | 2,400 | 48,000 | 2,590 | 44,800 | 1,880 40,320 | 1,690 | 38,080 | 1,320
5 0.047 48,960 | 2,110 | 43,200 | 2,120 | 40,320 | 1,520 | 36,290 | 1,370 | 34,270 | 1,070
6 0.033 42,840 | 1,730 | 37,800 | 1,430 | 35,280 | 1,250 | 31,750 | 1,120 | 29,990 870
8 0.016 35,360 | 1,020 | 31,200 840 | 29,120 730 26,210 660 | 24,750 510
10 0.016 27,200 740 | 24,000 610 | 22,400 530 | 20,160 480 | 19,040 370
12 0.01 27,200 740 | 24,000 610 | 22,400 530 | 20,160 480 | 19,040 370
0.6 0.108 50,000 | 2,820 | 45,600 | 2,410 | 42,560 | 2,140 | 38,300 | 1,930 | 36,180 | 1,500
2 0.108 50,000 | 2,820 | 45,600 | 2,410 | 42,560 | 2,140 | 38,300 | 1,930 | 36,180 | 1,500
0.45 0.9 4 0.065 48,450 | 2,370 | 42,750 | 1,960 | 39,900 | 1,740 35,910 | 1,560 | 33,920 | 1,220
6 0.044 40,700 | 1,520 | 35,910 | 1,250 | 33,520 | 1,110 | 30,160 | 1,000 | 28,490 780
8 0.029 31,010 | 1,050 | 27,360 870 | 25,540 770 | 22,980 690 | 21,710 540
0.8 0.18 45,900 | 3,100 | 43,200 | 2,720 | 37,800 | 2,270 34,020 | 2,040 | 32,130 | 1,590
1.5 0.18 45,900 | 3,100 | 43,200 | 2,720 | 37,800 | 2,270 | 34,020 | 2,040 | 32,130 | 1,590
2 0.16 45,900 | 3,100 | 43,200 | 2,720 | 37,800 | 2,270 | 34,020 | 2,040 | 32,130 | 1,590
2.5 0.16 45,900 | 3,100 | 43,200 | 2,720 | 37,800 | 2,270 | 34,020 | 2,040 | 32,130 | 1,590
3 0.16 45,900 | 3,100 | 43,200 | 2,720 | 37,800 | 2,270 | 34,020 | 2,040 | 32,130 | 1,590
4 0.112 45,900 | 3,100 | 43,200 | 2,720 | 37,800 | 2,270 34,020 | 2,040 | 32,130 | 1,590
5 0.072 39,780 | 2,600 | 43,200 | 2,540 | 32,760 | 1,840 | 29,480 | 1,650 | 27,850 | 1,280
6 0.048 38,660 | 2,320 | 38,880 | 2,350 | 29,480 | 1,380 | 26,540 | 1,240 | 25,060 970
0.5 1 7 0.048 33,060 | 1,340 | 31,590 | 1,320 | 27,220 | 1,060 24,490 960 | 23,130 740
: 8 0.048 33,050 | 1,340 | 31,590 | 1,320 | 27,220 980 | 24,490 880 | 23,130 690
9 0.036 33,050 | 1,340 | 31,590 | 1,320 | 27,220 980 | 24,490 880 | 23,130 690
10 0.03 33,050 | 1,340 | 31,590 | 1,320 | 27,220 980 | 24,490 880 | 23,130 690
12 0.02 24,480 940 | 21,600 770 | 20,160 690 | 18,140 620 | 17,140 480
13 0.018 24,480 940 | 21,600 770 | 20,160 690 18,140 620 17,140 480
14 0.016 24,480 940 | 21,600 770 | 20,160 690 | 18,140 620 | 17,140 480
16 0.012 24,480 940 | 21,600 770 | 20,160 690 | 18,140 620 | 17,140 480
18 0.01 21,420 770 18,900 640 17,640 560 15,880 510 14,990 400
20 0.008 18,360 660 | 16,200 540 | 15,120 480 | 13,610 440 | 12,850 340




High efficiency

cuttiing condition

Please refer to P.29 about high accuracy cutting conditions

1 2 3 4 5
Work material Pre-htarciened Hardened steels | Hardened steels | Hardened steels Hardened steels
(3545HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) | (68~T72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under neck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (mm) n vi n vi n vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min! mm/min min! mm/min min! mm/min
2 0.16 42,840 | 2,930 | 37,800 | 2,450 | 35,280 | 2,180 | 31,750 | 1,960 | 29,990 | 1,520
4 0.112 42,840 | 2,930 | 37,800 | 2,450 | 35,280 | 2,180 | 31,750 | 1,960 | 29,990 | 1,520
0.55 1.1 6 0.048 33,810 | 1,710 | 29,840 | 1,430 | 27,850 | 1,270 | 25,060 | 1,140 | 23,670 890
8 0.048 31,210 1,310 27,540 1,100 25,700 980 23,130 880 21,850 680
10 0.03 31,210 | 1,310 | 27,540 | 1,100 | 25,700 980 | 23,130 880 | 21,850 680
2 0.154 39,230 | 2,720 | 36,920 | 2,560 | 32,310 | 1,860 | 29,080 | 1,670 | 27,460 | 1,300
3 0.154 39,230 | 2,720 36,920 | 2,560 32,310 | 1,860 29,080 | 1,670 27,460 | 1,300
4 0.128 39,230 | 2,720 | 36,920 | 2,560 | 32,310 | 1,860 | 29,080 | 1,670 | 27,460 | 1,300
0.6 1.2 6 0.088 39,230 | 2,720 | 36,920 | 2,560 | 32,310 | 1,860 | 29,080 | 1,670 | 27,460 | 1,300
8 0.048 31,820 | 2,070 | 30,240 | 2,060 | 26,210 | 1,050 | 23,590 940 | 22,280 730
10 0.042 29,380 | 1,320 | 27,000 | 1,070 | 24,190 870 | 21,770 780 | 20,560 610
12 0.036 29,380 1,320 25,920 1,030 24,190 870 21,770 780 20,560 610
3 0.158 33,420 | 2,350 | 29,480 | 1,990 | 27,520 | 1,790 | 24,770 | 1,610 | 23,390 | 1,250
0.7 1.4 8 0.088 27,850 | 1,810 | 24,570 | 1,530 | 22,930 | 1,380 | 20,640 | 1,240 | 19,490 960
12 0.042 25,700 1,250 22,680 1,060 21,170 950 19,050 860 17,990 670
16 0.028 19,040 870 | 16,800 740 | 15,680 670 | 14,110 600 | 13,330 470
2 0.192 35,700 | 3,210 | 31,500 | 2,550 | 29,400 | 2,210 | 26,460 | 1,990 | 24,990 | 1,540
25 | 0.192 35,700 | 3,210 | 31,500 | 2,550 | 29,400 | 2,210 | 26,460 | 1,990 | 24,990 | 1,540
3 0.192 35,700 | 3,210 | 31,500 | 2,550 | 29,400 | 2,210 | 26,460 | 1,990 | 24,990 | 1,540
4 0.16 35,700 | 3,210 31,500 | 2,550 29,400 | 2,210 26,460 | 1,990 24,990 | 1,540
5 0.16 35,700 | 3,210 | 31,500 | 2,550 | 29,400 | 2,210 | 26,460 | 1,990 | 24,990 | 1,540
6 0.16 35,700 | 3,210 | 31,500 | 2,550 | 29,400 | 2,210 | 26,460 | 1,990 | 24,990 | 1,540
0.75 1.5 8 0.072 27,850 1,810 24,570 1,430 22,930 | 1,240 20,640 | 1,120 19,490 870
10 0.072 25,700 | 1,670 | 22,680 | 1,320 | 21,170 | 1,140 | 19,050 | 1,030 | 17,990 800
12 0.072 25,700 | 1,390 | 22,680 | 1,100 | 21,170 950 | 19,050 860 | 17,990 670
14 0.06 22,850 | 1,170 | 20,160 930 | 18,820 800 | 16,930 720 | 15,990 560
16 0.03 19,040 970 | 16,800 770 | 15,680 670 | 14,110 600 | 13,330 470
18 0.03 19,040 970 16,800 770 15,680 670 14,110 600 13,330 470
20 0.03 19,040 970 | 16,800 770 | 15,680 670 | 14,110 600 | 13,330 470
4 0.23 33,110 | 3,340 | 29,210 | 2,850 | 25,320 | 2,130 | 22,780 | 1,920 | 21,520 | 1,490
8 0.176 30,940 | 2,490 27,300 | 2,130 23,660 | 1,590 21,290 | 1,430 20,110 | 1,110
0.8 1.6 12 0.078 27,850 | 2,180 | 24,570 | 1,860 | 21,290 | 1,290 | 19,170 | 1,160 | 18,100 900
16 0.048 23,870 | 1,330 | 21,060 | 1,140 | 19,660 990 | 17,690 890 | 16,710 690
20 0.032 17,680 930 | 15,600 800 | 14,560 690 | 13,100 620 | 12,380 490
4 0.29 28,730 | 2,410 | 25,350 | 2,010 | 23,660 | 1,700 | 21,290 | 1,530 | 20,110 | 1,190
8 0.208 28,730 | 2,410 25,350 | 2,010 23,660 | 1,700 21,290 | 1,530 20,110 | 1,190
0.9 1.8 12 0.084 23,870 | 1,500 | 21,060 | 1,250 | 19,660 | 1,060 | 17,690 960 | 16,710 740
16 0.054 23,870 | 1,500 | 21,060 | 1,250 | 19,660 | 1,060 | 17,690 960 | 16,710 740
20 0.036 17,680 1,050 15,600 880 14,560 740 13,100 670 12,380 520
25 | 0.32 26,780 | 3,620 | 23,630 | 3,050 | 22,050 | 2,650 | 19,850 | 2,380 | 18,740 | 1,850
3 0.32 26,780 | 3,620 | 23,630 | 3,050 | 22,050 | 2,650 | 19,850 | 2,380 | 18,740 | 1,850
4 0.32 26,780 | 3,620 | 23,630 | 3,050 | 22,050 | 2,650 | 19,850 | 2,380 | 18,740 | 1,850
5 0.32 26,780 | 3,620 | 23,630 | 3,050 | 22,050 | 2,650 | 19,850 | 2,380 | 18,740 | 1,850
6 0.32 26,780 | 3,210 23,630 | 2,690 22,050 | 2,380 19,850 | 2,140 18,740 | 1,670
8 0.224 26,780 | 3,210 | 23,630 | 2,690 | 22,050 | 2,380 | 19,850 | 2,140 | 18,740 | 1,670
10 0.168 24,990 | 2,700 | 22,050 | 2,250 | 19,110 | 1,470 | 17,200 | 1,320 | 16,240 | 1,030
12 0.096 22,490 | 2,430 19,850 | 2,050 17,200 | 1,320 15,480 | 1,190 14,620 930
1 2 13 0.096 22,490 | 2,430 | 19,850 | 2,020 | 15,880 | 1,020 | 14,290 920 | 13,500 710
14 0.096 22,490 | 2,110 | 18,430 | 1,630 | 15,880 | 1,020 | 14,290 920 | 13,500 710
16 0.096 20,890 | 1,350 | 18,430 | 1,470 | 15,880 910 | 14,290 820 | 13,500 640
18 0.072 19,280 | 1,250 | 18,430 | 1,350 | 15,880 910 | 14,290 820 | 13,500 640
20 0.06 19,280 1,250 18,430 1,130 15,880 910 14,290 820 13,500 640
22 0.04 15,170 930 | 13,390 770 | 14,990 820 | 13,500 730 | 12,750 570
25 0.04 14,280 870 | 12,600 730 | 14,110 770 | 12,700 690 | 12,000 540
30 0.024 14,280 870 12,600 730 14,110 770 12,700 690 12,000 540
35 0.02 12,500 720 | 11,030 600 | 10,290 530 9,260 470 8,750 370
40 0.018 10,710 620 9,450 510 8,820 450 7,940 410 7,500 320

[Note] Upon usage, please refer to comments and notes below table on page 28.
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Recommended Cutting Conditions (Metric)

High efficiency

CUtt"ng con t Please refer to P.29 about high accuracy cutting conditions
1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
steels
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate

DC LU (mm) n Vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-’! mm/min
6 0.4 23,590 | 3,800 | 20,810 | 3,090 | 19,430 | 2,530 17,480 | 2,280 | 16,610 | 1,820

10 0.272 23,5690 | 3,800 | 20,810 | 3,090 | 19,430 | 2,530 | 17,480 | 2,280 | 16,610 | 1,820
0.12 18,400 | 2,130 | 16,230 | 2,020 | 15,150 | 1,420 | 13,640 | 1,280 | 12,950 | 1,020
0.096 16,980 | 1,640 | 16,230 | 1,450 | 13,990 | 1,090 | 12,590 980 | 11,960 790
25 0.078 16,980 | 1,480 | 14,990 | 1,200 | 13,990 980 | 12,590 880 | 11,960 710
30 0.044 12,580 | 1,150 | 11,100 930 | 10,360 770 9,320 690 8,860 550
6 0.48 20,400 | 4,100 | 18,000 | 3,400 | 16,800 | 3,020 | 15,120 | 2,720 | 14,360 | 2,180
8 0.48 20,400 | 4,100 | 18,000 | 3,400 | 16,800 | 3,020 | 15,120 | 2,720 | 14,360 | 2,180
10 0.336 20,400 | 4,100 | 18,000 | 3,400 | 16,800 | 3,020 | 15,120 | 2,720 | 14,360 | 2,180
13 0.252 19,040 | 3,060 | 16,800 | 2,540 | 15,680 | 2,260 | 14,110 | 2,080 | 13,410 | 1,630
1.5 3 16 0.252 19,040 | 2,760 | 16,800 | 2,290 | 14,560 | 1,890 | 13,100 | 1,700 | 12,450 | 1,360
20 0.144 15,910 | 1,920 | 14,040 | 1,590 | 12,100 | 1,310 | 10,890 | 1,180 | 10,340 940
25 0.096 15,910 | 1,920 | 14,040 | 1,590 | 12,100 | 1,310 | 10,890 | 1,180 | 10,340 940
30 0.096 14,690 | 1,770 | 12,960 | 1,470 | 12,100 | 1,310 | 10,890 | 1,180 | 10,340 940
35 0.064 10,880 | 1,240 9,600 | 1,030 | 10,750 | 1,100 9,680 990 9,190 790
10 0.328 15,190 | 2,750 | 13,410 | 2,240 | 12,510 | 1,830 | 11,260 | 1,650 | 10,700 | 1,320
15 0.288 15,190 | 2,750 | 13,410 | 2,240 | 12,510 | 1,830 | 11,260 | 1,650 | 10,700 | 1,320
1.7 3.5 25 0.168 12,620 | 1,710 | 11,140 | 1,390 | 10,400 | 1,140 9,360 | 1,030 8,890 820
35 0.072 12,620 | 1,710 | 11,140 | 1,390 | 10,400 | 1,140 9,360 | 1,030 8,890 820
45 0.072 9,350 | 1,200 8,250 980 7,700 800 6,930 720 6,580 580

8 0.48 14,660 | 3,960 | 12,940 | 3,300 | 12,080 | 2,900 | 10,870 | 2,610 | 10,320 | 2,090
10 0.48 14,660 | 3,960 | 12,940 | 3,300 | 12,080 | 2,900 | 10,870 | 2,610 | 10,320 | 2,090
12 0.384 14,660 | 3,960 | 12,940 | 3,300 | 12,080 | 2,900 | 10,870 | 2,610 | 10,320 | 2,090
13 0.384 14,660 | 3,960 | 12,940 | 3,300 | 12,080 | 2,900 | 10,870 | 2,610 | 10,320 | 2,090
16 0.336 14,660 | 3,960 | 12,940 | 3,300 | 12,080 | 2,900 | 10,870 | 2,610 | 10,320 | 2,090
20 0.336 12,710 | 2,750 | 11,210 | 2,290 | 10,470 | 2,010 9,420 | 1,810 8,950 | 1,450

1.26 25

€H1-H3gad3 .
N =
o m

2 4 25 0.192 11,440 | 2,220 | 10,090 | 2,160 9,420 | 1,630 8,480 | 1,460 8,050 | 1,170
30 0.128 10,560 | 1,710 9,320 | 1,430 8,690 | 1,250 7,820 | 1,130 7,430 900
35 0.08 10,560 | 1,710 9,320 | 1,430 8,690 | 1,250 7,820 | 1,130 7,430 900
40 0.08 10,560 | 1,710 9,320 | 1,430 8,690 | 1,250 7,820 | 1,130 7,430 900
45 0.08 7,820 | 1,200 6,900 | 1,000 6,440 880 5,800 790 5,510 630
50 0.08 7,820 | 1,200 6,900 | 1,000 6.440 880 5,800 790 5,510 630
10 0.584 10,710 | 3,210 9,450 | 2,840 8,820 | 2,380 7,940 | 2,140 7,540 | 1,710
20 0.42 10,710 | 3,210 9,450 | 2,840 8,820 | 2,380 7,940 | 2,140 7,540 | 1,710
2.5 5 25 0.42 9,950 | 2,980 8,780 | 2,630 8,190 | 2,210 7,370 | 1,990 7,000 | 1,590
30 0.24 8,950 | 2,690 7,900 | 2,370 7,370 | 1,990 6,630 | 1,790 6,300 | 1,430
40 0.16 8,260 | 1,490 7,290 | 1,310 6,800 | 1,100 6,120 990 5,820 790
12 0.48 11,480 | 4,250 | 10,130 | 3,460 9,450 | 2,840 8,510 | 2,550 8,080 | 2,040
3 6 20 0.4 10,840 | 3,730 9,560 | 3,030 8,930 | 2,490 8,030 | 2,240 7,630 | 1,790
30 0.336 8,840 | 2,120 7,800 | 2,030 7,280 | 1,570 6,550 | 1,410 6,220 | 1,130
50 0.12 7,340 | 1,590 6,480 | 1,400 6,050 | 1,180 5,440 | 1,060 5,170 850
4 8 24 0.5 8,750 | 3,420 7,550 | 2,600 7,100 | 2,450 6,390 | 1,850 5,750 | 1,270
5 10 30 0.6 7,000 | 3,000 6,050 | 2,250 5,680 | 2,130 5,110 | 1,610 4,600 | 1,030
6 12 36 0.8 5,850 | 2,600 5,050 | 1,980 4,720 | 1,840 4,250 | 1,440 3,820 880

%(1) ap is shown as the criteria for Group 1 workpieces. For other groups, adjust the cutting depth according to the cutting depth factors in the above table.

%(2) When performing cutting where cutting chips may cause clogging, such as for rib cutting, blind grooves, etc., cutting depth setting should be set by multiplying a cutting
depth factor to calculate the cutting depth amount, and this amount should then be reduced to 80% of the calculated value.

3%(3) Adjust by setting ae to (3 to 5) X (ap) X (cutting depth ratio). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDBEH2020-10-THS3 tool:
Cutting depth = 0.168 (ap) X 0.85 (cutting depth factor for Group 2 hardened steel) X 0.8 (for closed-area cutting) = 0.1 1mm

[Note]

(D Although basically dry (air blow) cutting is recommended, please use appropriate coolant according to the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to
the machining shape, purpose and the machine type.

® If the rpm of the machine is low, lower the feed rate also to put the rom and feed rate in the same ratio.



High accuracy
CUtt"ng condltlon Please refer to P.25 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-r}ardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(3545HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) | (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Underneck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate
DC LU (mm) n 4 n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min-’! mm/min min-! mm/min min-! mm/min min-! mm/min
0.08 0.003 50,000 230 | 50,000 200 50,000 190 45,000 170 | 42,500 130
0.05 0.1 0.2 0.003 50,000 230 | 50,000 200 | 50,000 190 | 45,000 170 | 42,500 130
’ ’ 0.3 0.002 50,000 230 | 50,000 200 | 50,000 190 | 45,000 170 | 42,500 130
0.5 0.002 50,000 230 | 50,000 200 50,000 190 45,000 170 | 42,500 130
0.12 0.007 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120
0.3 0.007 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120
0.075 0.15 0.5 0.006 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120
0.75 0.005 50,000 280 | 46,000 230 | 42,000 180 | 37,500 160 | 35,500 120
1 0.003 46,000 230 | 41,400 190 37,800 150 33,750 130 | 31,950 100
0.15 0.012 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
0.3 0.012 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
0.5 0.012 50,000 330 | 45,500 270 42,000 210 37,800 190 | 35,700 150
0.75 0.01 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
0.1 0.2 1 0.009 50,000 330 | 45,500 270 | 42,000 210 | 37,800 190 | 35,700 150
’ ’ 1.25 0.006 45,900 270 | 40,500 220 | 37,800 170 | 34,020 150 | 32,130 120
1.5 0.006 45,900 270 | 40,500 220 | 37,800 170 | 34,020 150 | 32,130 120
2 0.005 45,900 270 | 40,500 220 37,800 170 34,020 150 32,130 120
2.5 0.004 40,800 210 | 36,000 170 | 33,600 130 | 30,240 120 | 28,560 90
3 0.002 40,800 210 | 36,000 170 | 33,600 130 | 30,240 120 | 28,560 90
0.25 0.016 50,000 450 | 45,000 380 42,000 340 37,800 300 | 35,700 240
0.5 0.016 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
0.75 0.014 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
1 0.013 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
1.25 0.011 50,000 450 | 45,000 380 | 42,000 340 | 37,800 300 | 35,700 240
0.15 0.3 1.5 0.01 50,000 450 | 45,000 380 42,000 340 37,800 300 | 35,700 240
2 0.007 45,900 370 | 40,500 310 | 37,800 270 | 34,020 250 | 32,130 190
2.5 0.006 45,900 370 | 40,500 310 | 37,800 270 | 34,020 250 | 32,130 190
3 0.005 45,900 370 | 40,500 310 37,800 270 34,020 250 | 32,130 190
3.5 0.003 36,720 260 | 29,400 210 | 26,400 180 | 23,760 160 | 22,440 130
4 0.002 36,720 260 | 29,400 210 | 26,400 180 | 23,760 160 | 22,440 130
0.3 0.034 40,800 450 | 36,000 360 | 33,600 340 | 30,240 300 | 28,560 240
0.5 0.034 40,800 450 | 36,000 360 | 33,600 340 | 30,240 300 | 28,560 240
0.75 0.034 40,800 450 | 36,000 360 33,600 340 30,240 300 28,560 240
1 0.032 40,800 450 | 36,000 360 | 33,600 340 | 30,240 300 | 28,560 240
1.5 0.027 40,800 450 | 36,000 360 | 33,600 340 | 30,240 300 | 28,560 240
0.2 0.4 2 0.022 40,800 450 | 36,000 360 33,600 340 30,240 300 28,560 240
2.5 0.013 36,720 360 | 32,400 290 | 30,240 270 | 27,220 250 | 25,700 190
3 0.009 36,720 360 | 32,400 290 | 30,240 270 | 27,220 250 | 25,700 190
3.5 0.006 36,720 360 | 32,400 290 | 30,240 270 | 27,220 250 | 25,700 190
4 0.004 36,720 360 | 32,400 290 | 30,240 270 | 27,220 250 | 25,700 190
4.5 0.003 32,640 310 | 28,800 250 26,880 230 24,190 210 22,850 160
5 0.002 32,640 310 | 28,800 250 | 26,880 230 | 24,190 210 | 22,850 160
0.35 0.036 34,000 610 | 30,000 540 | 28,000 480 | 25,200 430 | 23,800 330
0.75 0.036 34,000 610 | 30,000 540 28,000 480 25,200 430 23,800 330
1 0.036 34,000 610 | 30,000 540 | 28,000 480 | 25,200 430 | 23,800 330
1.5 0.032 34,000 610 | 30,000 540 | 28,000 480 | 25,200 430 | 23,800 330
2 0.028 34,000 610 | 30,000 540 | 28,000 480 | 25,200 430 | 23,800 330
2.5 0.026 30,600 500 | 27,000 440 | 25,200 390 | 22,680 350 | 21,420 270
0.25 0.5 3 0.024 30,600 500 | 27,000 440 25,200 390 22,680 350 21,420 270
4 0.016 30,600 500 | 27,000 440 | 25,200 390 | 22,680 350 | 21,420 270
5 0.014 30,600 500 | 27,000 440 | 25,200 390 | 22,680 350 | 21,420 270
5.5 0.006 27,200 420 | 24,000 370 22,400 320 20,160 290 19,040 230
6 0.005 27,200 420 | 24,000 370 | 22,400 320 | 20,160 290 | 19,040 230
7 0.004 27,200 420 | 24,000 370 | 22,400 320 | 20,160 290 | 19,040 230
8 0.003 27,200 420 | 24,000 370 | 22,400 320 | 20,160 290 | 19,040 230
0.3 0.6 0.4 0.04 34,000 880 | 30,000 720 | 28,000 560 | 25,200 500 | 23,800 390
’ ) 0.75 0.04 34,000 880 | 30,000 720 28,000 560 25,200 500 23,800 390

[Note] Upon usage, please refer to comments and notes below table on page 32.
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Recommended Cutting Conditions (Metric)

High accuracy
cuttllng condltlon Please refer to P.25 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (mm) n Vi n 14 n 141 n %1 n Vi
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-’! mm/min
1 0.04 34,000 880 | 30,000 720 28,000 560 25,200 500 23,800 390
1.5 0.038 34,000 880 | 30,000 720 | 28,000 560 | 25,200 500 | 23,800 390
. 2 0.034 34,000 880 | 30,000 720 | 28,000 560 | 25,200 500 | 23,800 390
2.5 0.03 34,000 880 | 30,000 720 28,000 560 25,200 500 23,800 390
E 3 0.027 34,000 880 | 30,000 720 | 28,000 560 | 25,200 500 | 23,800 390
=S 3.5 0.023 30,600 760 | 27,000 620 | 25,200 480 | 22,680 430 | 21,420 340
x 4 0.019 30,600 760 | 27,000 620 | 25,200 480 | 22,680 430 | 21,420 340
= 0.3 0.6 4.5 0.018 30,600 720 | 27,000 580 | 25,200 450 | 22,680 410 | 21,420 320
@ . : 5 0.016 30,600 720 27,000 580 25,200 450 22,680 410 21,420 320
5.5 0.014 30,600 720 | 27,000 580 | 25,200 450 | 22,680 410 | 21,420 320
6 0.012 30,600 720 | 27,000 580 | 25,200 450 | 22,680 410 | 21,420 320
7 0.006 27,200 600 24,000 490 22,400 380 20,160 340 19,040 270
8 0.006 27,200 600 | 24,000 490 | 22,400 380 | 20,160 340 | 19,040 270
9 0.005 27,200 600 | 24,000 490 | 22,400 380 | 20,160 340 | 19,040 270
10 0.004 23,800 530 | 21,000 430 | 19,600 330 | 17,640 300 | 16,660 230
12 0.003 20,400 420 | 18,000 350 | 16,800 270 | 15,120 240 | 14,280 190
0.45 0.049 34,000 980 | 30,000 810 28,000 660 25,200 590 23,800 460
2 0.049 34,000 980 | 30,000 810 | 28,000 660 | 25,200 590 | 23,800 460
0.35 0.7 4 0.027 30,600 840 | 27,000 690 | 25,200 560 | 22,680 510 | 21,420 400
6 0.022 30,600 790 27,000 650 25,200 540 22,680 480 21,420 370
8 0.008 27,200 630 | 24,000 520 | 22,400 420 | 20,160 380 | 19,040 300
0.5 0.08 34,000 | 1,090 | 30,000 900 | 28,000 780 | 25,200 710 | 23,800 550
1 0.08 34,000 | 1,090 | 30,000 900 | 28,000 780 | 25,200 710 | 23,800 550
1.5 0.08 34,000 | 1,090 | 30,000 900 | 28,000 780 | 25,200 710 | 23,800 550
2 0.064 34,000 1,090 | 30,000 900 28,000 780 25,200 710 23,800 550
2.5 0.06 34,000 | 1,090 | 30,000 900 | 28,000 780 | 25,200 710 | 23,800 550
0.4 0.8 3 0.055 34,000 | 1,090 | 30,000 900 | 28,000 780 | 25,200 710 | 23,800 550
: : 4 0.045 34,000 1,090 | 30,000 900 28,000 780 25,200 710 23,800 550
5 0.036 30,600 880 | 27,000 730 | 25,200 640 | 22,680 570 | 21,420 450
6 0.026 30,600 880 | 27,000 730 | 25,200 640 | 22,680 570 | 21,420 450
8 0.016 27,200 780 | 24,000 650 | 22,400 560 | 20,160 510 | 19,040 400
10 0.008 27,200 740 | 24,000 610 | 22,400 530 | 20,160 480 | 19,040 370
12 0.006 27,200 740 24,000 610 22,400 530 20,160 480 19,040 370
0.6 0.072 32,300 | 1,220 | 28,500 | 1,000 | 26,600 890 | 23,940 800 | 22,610 620
2 0.072 32,300 | 1,220 | 28,500 | 1,000 | 26,600 890 | 23,940 800 | 22,610 620
0.45 0.9 4 0.046 32,300 1,220 28,500 1,000 26,600 890 23,940 800 22,610 620
6 0.034 29,070 980 | 25,650 810 | 23,940 720 | 21,550 650 | 20,350 510
8 0.024 25,840 880 | 22,800 720 | 21,280 640 | 19,150 580 | 18,090 450
0.8 0.09 30,600 | 1,380 | 27,000 | 1,130 | 25,200 | 1,010 | 22,680 910 | 21,420 710
1.5 0.09 30,600 | 1,380 | 27,000 | 1,130 | 25,200 | 1,010 | 22,680 910 | 21,420 710
2 0.08 30,600 1,380 27,000 1,130 25,200 | 1,010 22,680 910 21,420 710
2.5 0.08 30,600 | 1,380 | 27,000 | 1,130 | 25,200 | 1,010 | 22,680 910 | 21,420 710
3 0.08 30,600 | 1,380 | 27,000 | 1,130 | 25,200 | 1,010 | 22,680 910 | 21,420 710
4 0.056 30,600 1,380 27,000 1,130 25,200 | 1,010 22,680 910 21,420 710
5 0.048 30,600 | 1,380 | 27,000 | 1,130 | 25,200 | 1,010 | 22,680 910 | 21,420 710
6 0.032 27,540 | 1,120 | 24,300 920 | 22,680 820 | 20,410 730 | 19,280 570
0.5 1 7 0.032 27,540 | 1,120 | 24,300 920 | 22,680 820 | 20,410 730 | 19,280 570
: 8 0.032 27,540 | 1,120 | 24,300 920 | 22,680 820 | 20,410 730 | 19,280 570
9 0.024 27,540 1,120 24,300 920 22,680 820 20,410 730 19,280 570
10 0.02 27,540 | 1,120 | 24,300 920 | 22,680 820 | 20,410 730 | 19,280 570
12 0.01 24,480 940 | 21,600 770 | 20,160 690 | 18,140 620 | 17,140 480
13 0.009 24,480 940 21,600 770 20,160 690 18,140 620 17,140 480
14 0.008 24,480 940 | 21,600 770 | 20,160 690 | 18,140 620 | 17,140 480
16 0.006 24,480 940 | 21,600 770 | 20,160 690 | 18,140 620 | 17,140 480
18 0.005 21,420 770 | 18,900 640 | 17,640 560 | 15,880 510 | 14,990 400
20 0.004 18,360 660 | 16,200 540 | 15,120 480 | 13,610 440 | 12,850 340




High accuracy
CUtt"ng condltlon Please refer to P.25 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-r}ardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35—45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) | (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Underneck length ap Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate
DC LU (mm) n 4 n Vi n Vi n Vi n 141
(mm) (mm) (mm) min-! mm/min min-’! mm/min min-! mm/min min-! mm/min min! mm/min
2 0.08 28,560 1,300 | 25,200 1,090 23,520 970 21,170 870 19,990 680
4 0.056 28,560 | 1,300 | 25,200 | 1,090 | 23,520 970 | 21,170 870 | 19,990 680
0.55 1.1 6 0.032 26,010 | 1,090 | 22,950 920 | 21,420 810 19,280 730 | 18,210 570
8 0.032 26,010 1,090 | 22,950 920 21,420 810 19,280 730 18,210 570
10 0.02 26,010 | 1,090 | 22,950 920 | 21,420 810 19,280 730 | 18,210 570
2 0.077 26,150 | 1,210 | 23,080 | 1,000 | 21,540 890 19,380 800 | 18,310 620
3 0.077 26,150 | 1,210 | 23,080 | 1,000 | 21,540 890 19,380 800 | 18,310 620
4 0.064 26,150 | 1,210 | 23,080 | 1,000 | 21,540 890 19,380 800 | 18,310 620
0.6 1.2 6 0.048 26,150 1,210 | 23,080 1,000 21,540 890 19,380 800 18,310 620
8 0.032 24,480 | 1,220 | 21,600 950 | 20,160 810 18,140 730 | 17,140 560
10 0.028 24,480 | 1,100 | 21,600 860 | 20,160 730 18,140 650 | 17,140 510
12 0.024 24,480 1,100 | 21,600 860 20,160 730 18,140 650 17,140 510
3 0.088 21,420 | 1,160 | 18,900 980 | 17,640 880 15,880 790 | 14,990 620
0.7 1.4 8 0.044 21,420 | 1,160 | 18,900 980 | 17,640 880 15,880 790 | 14,990 620
’ ’ 12 0.028 21,420 | 1,040 | 18,900 890 | 17,640 790 15,880 720 | 14,990 560
16 0.014 19,040 870 | 16,800 740 | 15,680 670 14,110 600 | 13,330 470
2 0.096 23,800 1,430 | 21,000 1,130 19,600 980 17,640 880 16,660 690
2.5 | 0.096 23,800 | 1,430 | 21,000 | 1,130 | 19,600 980 17,640 880 | 16,660 690
3 0.096 23,800 | 1,430 | 21,000 | 1,130 | 19,600 980 17,640 880 | 16,660 690
4 0.08 23,800 1,430 | 21,000 1,130 19,600 980 17,640 880 16,660 690
5 0.08 23,800 | 1,430 | 21,000 | 1,130 | 19,600 980 17,640 880 | 16,660 690
6 0.08 23,800 | 1,430 | 21,000 | 1,130 | 19,600 980 17,640 880 | 16,660 690
0.75 1.5 8 0.048 21,420 | 1,160 | 18,900 920 | 17,640 790 15,880 720 | 14,990 560
10 0.048 21,420 | 1,160 | 18,900 920 | 17,640 790 15,880 720 | 14,990 560
12 0.048 21,420 1,160 18,900 920 17,640 790 15,880 720 14,990 560
14 0.04 19,040 970 | 16,800 770 | 15,680 670 14,110 600 | 13,330 470
16 0.015 19,040 970 | 16,800 770 | 15,680 670 14,110 600 | 13,330 470
18 0.015 19,040 970 16,800 770 15,680 670 14,110 600 13,330 470
20 0.015 19,040 970 | 16,800 770 | 15,680 670 14,110 600 | 13,330 470
4 0.11 22,100 | 1,370 | 19,500 | 1,170 | 18,200 | 1,020 16,380 920 | 15,470 710
8 0.088 22,100 | 1,370 | 19,500 | 1,170 | 18,200 | 1,020 16,380 920 | 15,470 710
0.8 1.6 12 0.052 19,890 | 1,110 | 17,550 950 | 16,380 830 14,740 740 | 13,920 580
16 0.032 19,890 1,110 17,550 950 16,380 830 14,740 740 13,920 580
20 0.016 17,680 930 | 15,600 800 | 14,560 690 13,100 620 | 12,380 490
4 0.147 22,100 | 1,550 | 19,500 | 1,290 | 18,200 | 1,090 16,380 980 | 15,470 760
8 0.104 22,100 1,550 19,500 1,290 18,200 | 1,090 16,380 980 15,470 760
0.9 1.8 12 0.056 19,890 | 1,250 | 17,550 | 1,040 | 16,380 890 14,740 800 | 13,920 620
16 0.036 19,890 | 1,250 | 17,550 | 1,040 | 16,380 890 14,740 800 | 13,920 620
20 0.018 17,680 | 1,050 | 15,600 880 | 14,560 740 13,100 670 | 12,380 520
25 | 0.16 17,850 | 1,610 | 15,750 | 1,360 | 14,700 | 1,180 13,230 | 1,060 | 12,500 820
3 0.16 17,850 1,610 15,750 1,360 14,700 | 1,180 13,230 | 1,060 12,500 820
4 0.16 17,850 | 1,610 | 15,750 | 1,360 | 14,700 | 1,180 13,230 | 1,060 | 12,500 820
5 0.16 17,850 | 1,610 | 15,750 | 1,360 | 14,700 | 1,180 13,230 | 1,060 | 12,500 820
6 0.16 17,850 1,430 15,750 1,200 14,700 | 1,060 13,230 950 12,500 740
8 0.112 17,850 | 1,430 | 15,750 | 1,200 | 14,700 | 1,060 13,230 950 | 12,500 740
10 0.112 17,850 | 1,290 | 15,750 | 1,070 | 14,700 940 13,230 850 | 12,500 660
12 0.064 16,070 | 1,160 | 14,180 960 | 13,230 850 11,910 760 | 11,250 590
1 2 13 0.064 16,070 | 1,160 | 14,180 960 | 13,230 850 11,910 760 | 11,250 590
14 0.064 16,070 1,160 14,180 960 13,230 850 11,910 760 11,250 590
16 0.064 16,070 | 1,040 | 14,180 870 | 13,230 760 11,910 690 | 11,250 530
18 0.048 16,070 | 1,040 | 14,180 870 | 13,230 760 11,910 690 | 11,250 530
20 0.04 16,070 1,040 14,180 870 13,230 760 11,910 690 11,250 530
22 0.034 15,170 930 | 13,390 770 | 12,500 680 11,250 610 | 10,620 480
25 0.028 14,280 870 | 12,600 730 | 11,760 640 10,580 580 | 10,000 450
30 0.012 14,280 870 | 12,600 730 | 11,760 640 10,580 580 | 10,000 450
35 0.01 12,500 720 | 11,030 600 | 10,290 530 9,260 470 8,750 370
40 0.008 10,710 620 9,450 510 8,820 450 7,940 410 7,500 320

[Note] Upon usage, please refer to comments and notes below table on page 32.
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Recommended Cutting Conditions (Metric)

€H1-H3aadd .

High accuracy
cuttllng condltlon Please refer to P.25 about high efficiency cutting conditions

1 2 3 4 5
Work material Pre-htardlened Hardened steels | Hardened steels | Hardened steels Hardened steels
(35~45HRC) | (45~55HRC) | (55~65HRC) | (65~68HRC) (68~72HRC)
Ratio to standard depth of cut 100% 85% 80% 65% 55%
Ball radius | Tool dia. |Under necklength ap Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC LU (mm) n Vi n 14 n Vi n %1 n Vi
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-’! mm/min
6 0.2 15,730 1,690 13,880 1,370 12,950 | 1,130 11,660 | 1,010 11,070 810
10 0.136 15,730 | 1,690 | 13,880 | 1,370 | 12,950 | 1,130 | 11,660 | 1,010 | 11,070 810
1.25 25 15 0.08 14,150 | 1,370 | 12,490 | 1,110 | 11,660 910 | 10,490 820 9,970 660
20 0.064 14,150 1,370 12,490 1,110 11,660 910 10,490 820 9,970 660
25 0.052 14,150 | 1,230 | 12,490 | 1,000 | 11,660 820 | 10,490 740 9,970 590
30 0.035 12,580 | 1,150 | 11,100 930 | 10,360 770 9,320 690 8,860 550
6 0.24 13,600 | 1,820 | 12,000 | 1,510 | 11,200 | 1,340 | 10,080 | 1,210 9,580 970
8 0.24 13,600 | 1,820 | 12,000 | 1,510 | 11,200 | 1,340 | 10,080 | 1,210 9,580 970
10 0.168 13,600 1,820 12,000 1,510 11,200 | 1,340 10,080 | 1,210 9,580 970
13 0.168 13,600 | 1,820 | 12,000 | 1,510 | 11,200 | 1,340 | 10,080 | 1,210 9,580 970
1.5 3 16 0.168 13,600 | 1,640 | 12,000 | 1,360 | 11,200 | 1,210 | 10,080 | 1,090 9,580 870
20 0.096 12,240 1,480 10,800 1,230 10,080 | 1,090 9,070 980 8,620 780
25 0.064 12,240 | 1,480 | 10,800 | 1,230 | 10,080 | 1,090 9,070 980 8,620 780
30 0.064 12,240 | 1,480 | 10,800 | 1,230 | 10,080 | 1,090 9,070 980 8,620 780
35 0.051 10,880 | 1,240 9,600 | 1,030 8,960 910 8,060 820 7,660 660
10 0.216 11,690 | 1,760 | 10,310 | 1,430 9,630 | 1,180 8,660 | 1,060 8,230 850
15 0.192 11,690 1,760 10,310 1,430 9,630 | 1,180 8,660 | 1,060 8,230 850
1.75 3.5 25 0.112 10,520 | 1,430 9,280 | 1,160 8,660 950 7,800 860 7,410 680
35 0.072 10,520 | 1,430 9,280 | 1,160 8,660 950 7,800 860 7,410 680
45 0.058 9,350 1,200 8,250 980 7,700 800 6,930 720 6,580 580
8 0.32 9,780 | 1,760 8,630 | 1,470 8,050 | 1,290 7,250 | 1,160 6,880 930
10 0.32 9,780 | 1,760 8,630 | 1,470 8,050 | 1,290 7,250 | 1,160 6,880 930
12 0.256 9,780 | 1,760 8,630 | 1,470 8,050 | 1,290 7,250 | 1,160 6,880 930
13 0.256 9,780 | 1,760 8,630 | 1,470 8,050 | 1,290 7,250 | 1,160 6,880 930
16 0.224 9,780 1,760 8,630 1,470 8,050 | 1,290 7,250 | 1,160 6,880 930
2 4 20 0.224 9,780 | 1,760 8,630 | 1,470 8,050 | 1,290 7,250 | 1,160 6,880 930
25 0.128 8,800 | 1,430 7,760 | 1,190 7,250 | 1,040 6,520 940 6,190 750
30 0.128 8,800 1,430 7,760 1,190 7,250 | 1,040 6,520 940 6,190 750
35 0.08 8,800 | 1,430 7,760 | 1,190 7,250 | 1,040 6,520 940 6,190 750
40 0.08 8,800 | 1,430 7,760 | 1,190 7,250 | 1,040 6,520 940 6,190 750
45 0.064 7,820 | 1,200 6,900 | 1,000 6,440 880 5,800 790 5,510 630
50 0.056 7,820 | 1,200 6,900 | 1,000 6,440 880 5,800 790 5,510 630
10 0.392 7,650 1,530 6,750 1,350 6,300 | 1,130 5,670 | 1,020 5,390 820
20 0.28 7,650 | 1,530 6,750 | 1,350 6,300 | 1,130 5,670 | 1,020 5,390 820
2.5 5 25 0.28 7,650 | 1,530 6,750 | 1,350 6,300 | 1,130 5,670 | 1,020 5,390 820
30 0.16 6,890 1,380 6,080 1,220 5,670 | 1,020 5,100 920 4,850 740
40 0.16 6,890 | 1,240 6,080 | 1,090 5,670 920 5,100 830 4,850 660
12 0.48 7,650 | 1,890 6,750 | 1,540 6,300 | 1,260 5,670 | 1,130 5,390 910
3 6 20 0.4 7,230 | 1,660 6,380 | 1,350 5,950 | 1,110 5,360 990 5,090 800
30 0.336 6,800 | 1,360 6,000 | 1,200 5,600 | 1,010 5,040 910 4,790 730
50 0.12 6,120 1,100 5,400 970 5,040 820 4,540 730 4,310 590
4 8 24 0.5 6,400 | 1,690 5,720 | 1,320 4,180 | 1,170 3,960 870 3,760 700
5 10 30 0.6 5,100 | 1,460 4,510 | 1,130 3,520 | 1,000 3,190 770 3,030 620
6 12 36 0.8 4,200 1,240 3,850 1,000 2,640 880 2,640 660 2,510 530
% (1) ap is shown as the criteria for Group 1 workpieces. For other groups, adjust the cutting depth according to the cutting depth factors in the above table.

depth factor to calculate the cutting depth amount, and this amount should then be reduced to 80% of the calculated value.
%(3) Adjust by setting ae to (3 to 5) X (ap) X (cutting depth ratio). When performing finishing processing, calculate the theoretical cusp height and set accordingly.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDBEH2020-10-TH3 tool:
Cutting depth = 0.112 (ap) X 0.85 (cutting depth factor for Group 2 hardened steel) X 0.8 (for closed-area cutting) = 0.076mm

[Note]

® Although basically dry (air blow) cutting is recommended, please use appropriate coolant according to the work material and machining shape.
(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted according to

the machining shape, purpose and the machine type.
@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.

1)
%(2) When performing cutting where cutting chips may cause clogging, such as for rib cutting, blind grooves, etc., cutting depth setting should be set by multiplying a cutting



Field data

O Field data of High-speed steel cutting

01 Direct cutting of powdered high-speed steel [HAP40 65HRC]

Tool : EPDBEH2010-3-TH3  Work material : HAP40 65HRC Machine :Vertical MC (HSK-F63)
Cutting method : Contour pocketing
Cutting conditions : n=24,000min"" (vc=246.0 SFM) v=33.9 IPM (fz=.001 IPT) ap .002 inch ae .002 inch Dry(Air-blow)

| Flgure Wear condition after 30 minutes of machining

EPDBEH-TH3  Fiank wear 362 2 uinch [ Conventional 1 Flank wear 984.3 uinch [l Conventional 2 / Flank wear 1653.5 pinch

€H1-H3gad3 .

Wear amount is 1/3 that of conventional products!!
Demonstrates excellent wear resistance.

02 Pocketing of matrix high-speed steel [YXR33 58HRC]

Pocket size : .504 x .394 x .197 inch
Tool : EPDBEH2010-6-TH3 Work material : YXR33 58HRC Machine : Vertical MC (HSK-E32)
Cutting conditions : n=22,600min"" (vc=233.0 SFM) v=32.3 IPM (fz=.001 IPT)

ap .001 inch ae .005inch OH=.709 inch Coolant : Mist blow

Figureé Wear condition after 60 minutes of machining

EPDBEH-TH3 Conventional

The amount of wear was only 433.1 pinch
even after processing for 1 hour.



Field data

O Field data of High-speed steel cutting

03 Dissolution high-speed steel [DURO-V5 62-63HRC]

Tool : EPDBEH2010-2-TH3 Work material : DURO-V5(62-63HRC) Machine : 5-axis MC(BT40)
Cutting conditions : n=17,000min"" (ve=174.0 SFM) v=31.5 IPM (fz=.002 IPT)

ap .001 inch ae .002 inch Stock material .0006 inch Coolant : Mist blow
Cutting time : 45min

EPDBEH-TH3 £ S

€H1-H3aadd .

e

Magnified,view | § L Magnlfled view,
of cuttingledge . uttlng edge

Micro wear:

O Field data of plastic mold steel cutting

01 Cutting of equivalent to S420 [Relief engraving of "TH3"]

Machine: Vertical MC(HSK-E25) Work materiaI!HPM38(57HRC) Coolant : Mist-blow

’ Figure% Wear condition after finishing ’Flgure Work

(R0.75-Under neck length 2mm) Work size : 50x50x10mm

Flasjmicro,wear, 4%
possiblejtoluse continuously.

s e et Tool dia. Ungi;?ﬁ(:k Revolution ngtetgdg Feed rate F?ggtﬁer Aap ‘ae Cutting time
(mm) (mm) (min’") (SFM) (IPM) (IPT) (inch) (inch)
Roughing | EPDBEH2030-8-TH3 | ¢ 3.0 8 21,221 328 83.5 .002 .008 | .016 | 38min
Finishing | EPDBEH2015-2-TH3 | ¢ 1.5 2 40,000 617 94.5 .001 .002 | .004 | 76 min

Total 1hr 54 min




02 High speed cutting of equivalent to S440C

| Figure Work shape

Work size :1.969 x 1.969 x .394 inch

20° incline

Figure Magnified view

Surface roughness of
20° incline

Machine: Vertical MC(HSK-E25) S440C(60HRC) Coolant: Mist-blow

Tool dia. | Under neck | Revolution Cutting Feedrate | Feed per ap ae L
Process Item code length speed tooth Cutting time
(mm) (mm) (min™") (SFM) (IPM) (IPT) (inch) (inch)
Roughing | EPDBEH2030-8-TH3 | ¢ 3.0 8 10,610 328 41.8 .002 .012 | .012 60 min
Semi-finishing | EPDBEH2030-8-TH3 | ¢ 3.0 8 15,915 492 62.7 .002 .004 | .004 28 min
Finishing | EPDBEH2010-2-TH3 | ¢1.0 2 31,831 328 75.2 .001 .0012 | .0012 | 56 min

Total 2hr 24 min

03 Equivalent to S440C M340 [M340 57HRC]

Tool : EPDBEH2020-10-TH3  Work material : M340 (57HRC) Machine : Vertical MC (HSK-E32)

Cutting conditions : n=15,000min"" (vc=308.0 SFM) v=23.6 IPM (fz=.001 IPT) ap .005 inch ae .006 inch Coolant : Mist blow

Conventional

Cutting time : 180min

EPDBEH-TH3

Frankiwear,width}:.0008jinch

€H1-H3gad3 .




O Multi-cavity model pocketing

’ Figure% Work shape ‘ ’ Figure Work after machining ‘

Pocket size: .315 x .315 x depth .197 inch
P Processed total 100 of pockets

€H1-H3aadd .

Machine : 5-axsis MC(HSK-A63) Work material : Equivalent to SUS420J2(52HRC)
Coolant : Dry(air)

Tool dia. | Revolution |  Cutting Feed rate | Feed per ap ae |Removal| Cutting
Process Item code speed tooth ) ) stock time
(mm) (min'") (SFM) (IPM) (IPT) (inch) | (inch) | (inch)

Contour roughing | EPDBEH2030-8-TH3 | ¢3.0 | 11,200 344 52.9 .002 |.012/|.028| .002 | 47 min

Contour semi finishing | EPDBEH2020-6-TH3 | ¢2.0 | 14,700 302 41.7 .001 |.008| — | .0008 | 25 min
Contour finishing | EPDBEH2020-6-TH3 | ¢2.0 | 14,700 302 41.7 .001 |.004/.001 0 37 min
Contour bottom finishing | EPDBEH2020-6-TH3 | ¢2.0 | 14,700 302 41.7 .001 — 1.001 0 49 min

% Cutting time per work (25 pockets)

B Tool wear condition B Amount of cutting remain

EPDBEH2020-6-TH3 Measures pocket width
g

Flank wear width : .0009 inch Cutting remain per one side :
.0001 inch ~ .0005 inch
(variation in 100 pockets: .0003 inch)

Cutting remain is very small, only .0005 inch and
achieved very precise machining.

Finalized semi-finishing and finishing by 1 tool.
Machining time is 7 hours and 24 minutes!




O Direct pocketing of powder high-speed steel

Machine : Vertical MC (HSK-E32) [Figure | Work shape
Work material : HAP40(65HRC)
Coolant : Mist-blow

Pocket size : .787x.787%.197 inch (Incline angle 10°)

€H1-H3gad3 .

Tool dia. | Revolution |  Cutting Feed rate | Feed per ap ae |Removal| Cutting
Process Item code speed tooth . . stock time

(mm) (min’") (SFM) (IPM) (IPM) (inch) | (inch) | (inch)
Contour roughing | EPDBEH2030-8-TH3 | ¢3.0 | 11,200 | 348.0 52.9 .002 .007].007| .002 | 39 min
Contour finishing | EPDBEH2020-6-TH3 | ¢2.0 | 22,680 | 469.0 32.1 .001 .0011.001 0 20 min
Parallel finishing EPDBEH2020-6-TH3 | ¢2.0 | 22,680 | 469.0 32.1 .001 .001.001 0 16 min

Total 75 min

B Comparison of cutting remain B Machined surface roughness
’ Figure Correlation chart of cutting remain and tool wear after 2 pockets processing ‘ ’ Figure Work after 2 pocketing
.0024 .0028
s Roughing o .
0020 | < Finishing 0024 O10rf|ncllne
= =@ Flank wear width surrace
§¢ after roughing 10020 Ra 3.54 pinch
£ = 0016 Rz 22.44 pinch
qg) g .0016
(R
o3 0012 i 0012 OBottom surface
£2 00 Ra 7.87 pinch
o9’ 0008 Rz 47.24 pinch
.0004 .0004
0 0

TH3 Conventional

=2 The synergy of the superior wear resistance of TH3 Coating and high-rigidity
cutting edge geometry reduces the cutting remain on direct cutting of
powder high-speed steel and realizes good machined surface roughness

Hi-IPre® = “High Precision Pre-finishing”

A Safety notes

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with your bare hands.

2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting depth is
large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant,
fire prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding
(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool with one in good condition, or perform regrinding.
(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety cover over the work area and wear safety clothes such as safety goggles, etc.
(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When performing regrinding or similar processing, be sure to handle the processing in accordance with the
local laws and regulations regarding prevention of hazards due to specified chemical substances.
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EHHBE has evolved by adopting the new TH3 coating
for high hardened steel machining.

Longer tool life capability when cutting

high hardened steels.

Features of EHHBE-TH3

Highly efficient cutting with 4 flutes

Special cutting edge shape on the tool tip
that improves cutting performance.

TH3 Coating provides long tool life even on
hardened steels.

Variable Pitch tool geometry reduces cutting
vibration.

€H1-39HH3

Wide chip pocket improves chip removal.

Available for high-efficiency side milling.

| Applications
pplicable range EHHBE-TH3
| | | | |
Carbon steel Stainless steel Pre-hardened Hardened steel Hardened steel Hardened steel R0.5~R6 [ 17 ltems ]

Alloy steel Tool steel steel 45~55HRC 55~65HRC 65~72HRC -

| Features  Special tip shape

(Cutting flutes exist!)

<Features and effects>

By creating a special flank face with a tiny relief angle

at the very tip section, R accuracy is improved even with
4 flutes.

i L

<Features and effects>
Features: There is no cutting point at the center of the
tool tip.

Effects: Flute chipping, due to chip jamming at the center
of the tip, is reduced.



| Features = Suppressed vibration with Variable Pitch geometry

Cycle per flute
200 |——|

—X
EHHBE-TH3 - o
4 flutes g 100\ A "vf\ - zj(irection
Variable Pitch g | PV A WAL 2
g 0 ,l I lr E ) [} direction
> -50 N A ' y
0 LA A A I
3 150 w1/
-200
-250
0 0.005 0.01 0.015
time (s)
Cycle per flute
Conventional 0 R — Yo
4(f]|n:’en iona 150 ::I(lrectlon
utes = —_Y
SRR = S
o \ - .
Work material : Matrix HSS (58HRC) S ORIy JP s e
Tool : 8 (R4) x4 flutes g P A W m—
— o1 — : £ -100 The vibration
n=4,000min™" (ve=100m/min) 3 150 , _{ can be observed
vi=1,920mm/min (fz=0.12mm/t) 200 ’ a cycle per flute.
ap=0.3mm ae=0.1mm Dry Air-blow 250 |
Machine: HSK-A63 Over hang : 32mm 0 o e (5)0‘01 0015

Features  Performance and positioning

EHHBE-TH3 exhibits the performance during roughing to semi-finishing of high hardened steel (55HRC~).

Hardened steel

(HRC) e
70-+ f [EHHBE-TH3]
6 flutes, y 4 flutes, 2 flutes,
60 Epoch High Hard / Epoch High Hard Ball-TH3 Epoch Deep Ball
Radius-TH3 Evolution Hard-TH3
501
Roughing Finishing

| Features  Newly developed "TH3" coating for hardened steel machining.

O Features and performance

+ High hardness coating with excellent wear resistance and heat resistance

- Has excellent thermal shock resistance which reduces the risk of rapid
tool chipping.

- Long tool life when cutting high-hardness materials (50HRC or higher)
such as hardened steel

Target steel grade

- Hardened steel (especially 50HRC or higher), high-speed steel Carbide

Coating structure

Funcitional layer with excellent
thermal shock resistance

New layer with excellent wear
resistance and heat resistance

Applies nano-size composition

! Point TH3 coating utilizes nano-size composition to reduce large chipping of the coating.

Conventional coating Big destruction TH3 coating
Cutting force . Cutting force .

Small destruction

III I

= = \NHNN

Carbide Carbide Carblde Carblde

€HL-39HH3 .



Line Up, Recommended Cutting Conditions

& e __

RE A/r 15 2 RE z 2
Atype 8 g Btype & &
2 A 2
| APMIX| AP !
LU LU
LF LF
(mm)
Ball Radius | Tolerance Tolerance
RE on RE on dia.
) 05~15 | +0.005 |0~-0.010
@ Variable 2~3 | +0007 |0~-0014
EHHBE4 )-TH3 ] 4~6 | +0.010 |0~—-0.020
m Size (mm) No. of
S Order Number Stock| Ball radius | Tool dia. | Flute length |Undernecklength| Neck dia. |Overall length| Shank dia. flutes Type
m RE DC APMX LU DN LF DCONMS
% EHHBE4010-S4-TH3 o 05 1 1.5 3 0.95 50 4 4 A
EHHBE4010-S6-TH3 o ) 1.5 3 0.95 50 6 4 A
EHHBE4015-S4-TH3 [ ] 0.75 15 2.5 4.5 1.43 50 4 4 A
EHHBE4015-S6-TH3 o ) ’ 2.5 4.5 1.43 50 6 4 A
EHHBE4020-S4-TH3 o 1 2 3 6 1.9 50 4 4 A
EHHBE4020-S6-TH3 [ ] 3 6 1.9 50 6 4 A
EHHBE4025-S4-TH3 o 1.25 25 4 7.5 2.38 50 4 4 A
EHHBE4025-S6-TH3 o ) ) 4 7.5 2.38 50 6 4 A
EHHBE4030-S4-TH3 [ ] 15 3 4.5 9 2.9 70 4 4 A
EHHBE4030-S6-TH3 L] 4.5 9 2.9 70 6 4 A
EHHBE4040-S4-TH3 o 2 4 6 12 3.9 70 4 4 B
EHHBE4040-S6-TH3 [ ] 6 12 3.9 70 6 4 A
EHHBE4050-TH3 L] 2.5 5 7.5 15 4.7 80 6 4 A
EHHBE4060-TH3 o 3 6 9 18 5.7 90 6 4 B
EHHBE4080-TH3 [ ] 4 8 12 24 7.6 100 8 4 B
EHHBE4100-TH3 o 5 10 15 30 9.5 100 10 4 B
EHHBE4120-TH3 o 6 12 18 36 11.5 110 12 4 B

@ : Stoked Items.

© Recommended Cutting Conditions

ae

Roughlng For work materials with hardnesses up to 55HRC, we recommend our company's 2-flute or 3-flute tool series. a
P

Work Hardened Steels Hardened Steels Hardened Steels
e (55~62HRC) (62~66HRC) (66~72HRC)
D2, Matrix HSS Powdered HSS, Matrix HSS, HSS Powdered HSS
Ball radius | Tool dia. Cutting speed ve=110m/min Cutting speed ve=90m/min Cutting speed ve=70m/min
RE DC Revolution n | Feed rate vf ap ae Revolution n | Feed rate vf ap ae Revolution n| Feed rate vf ap ae
(mm) (mm) min-! mm/min IPM mm | mm min-! mm/min IPM mm | mm min-t mm/min IPM mm | mm
0.5 1 35,000 1,930 | 76 |0.08 |0.23 | 28,700 1,340 | 53 |0.06 |0.18 | 22,300 860 | 34 | 0.05]|0.14
0.75 1.5 23,400 1,760 | 69 |0.1110.34 | 19,100 1,220 | 48 |0.09 |0.27 | 14,900 780 | 31 |0.07]0.20
1 2 17,500 1,750 | 69 |0.15]0.45| 14,300 1,220 | 48 |0.12 10.36 | 11,100 780 | 31 | 0.09] 0.27
1.25 2.5 14,000 1,650 | 65 |0.19 |0.56 | 11,500 1,950 | 45 [0.15 |0.45 8,900 730 | 29 | 0.11]0.34
1.5 3 11,700 1,650 | 65 [0.23 |0.68 9,600 1,150 | 45 [0.18 | 0.54 7,400 730 | 29 | 0.14] 0.41
2 4 8,800 1,670 | 66 [0.30 | 0.90 7,200 1,960 | 46 [0.24 | 0.72 5,600 740 | 29 | 0.18] 0.54
2.5 5 7,000 1,700 | 67 [0.38 |1.13 5,700 1,170 | 46 [0.30 | 0.90 4,500 760 | 30 | 0.23] 0.68
3 6 5,800 1,690 | 67 [0.451.35 4,800 1,190 | 47 |0.36 | 1.08 3,700 750 | 30 | 0.27] 0.81
4 8 4,400 1,760 | 69 [0.60 | 1.80 3,600 1,220 | 48 [0.48 | 1.44 2,800 780 | 31 |0.36]1.08
5 10 3,500 1,750 | 69 |0.75 |2.25 2,900 1,230 | 48 [0.60 | 1.80 2,200 770 | 30 | 0.45]1.35
6 12 2,900 1,650 | 65 [0.90 | 2.70 2,400 1,160 | 46 [0.72 | 2.16 1,900 760 | 30 | 0.54 ] 1.62




. . ae
Slde Cuttlng For work materials with hardnesses up to 55HRC, we recommend our company's 2-flute or 3-flute tool series. a

Work Hardened Steels Hardened Steels Hardened Steels
el (55~62HRC) (62~66HRC) (66~72HRC)
D2, Matrix HSS Powdered HSS, Matrix HSS, HSS Powdered HSS
Ball radius | Tool dia. Cutting speed ve=150m/min Cutting speed ve=125m/min Cutting speed ve=100m/min

RE DC Revolution n | Feed rate vf ap ae Revolution n | Feed rate vf ap ae Revolution 1| Feed rate vf ap ae
(mm) (mm) min-1 mm/min IPM mm mm min-1 mm/min IPM mm mm min-! mm/min IPM mm mm
0.5 1 47,800 2,630 | 104 | 1.00)| 0.02 | 39,800 1,750 69 1.00] 0.02 | 31,800 1,050 41 1.00| 0.01
0.75 1.5 31,800 2,390 94 | 1.50| 0.03 | 26,500 1,590 63 1.50] 0.02 | 21,200 950 37 1.50] 0.02
1 2 23,900 2,390 94 | 2.00] 0.04 | 19,900 1,590 63 | 2.00{ 0.03| 15,900 950 37 | 2.00] 0.02
1.25 2.5 19,100 2,240 88 | 2.50| 0.05| 15,900 1,490 59 | 2.50[0.04| 12,700 900 35 | 2.50] 0.03
1.5 3 15,900 2,240 88 | 3.00| 0.06| 13,300 1,500 59 | 3.00/0.05| 10,600 900 35 | 3.00] 0.03
2 4 11,900 2,260 89 | 4.00| 0.08| 10,000 1,520 60 | 4.00| 0.06 8,000 910 36 | 4.00] 0.04
2.5 5 9,600 2,330 92 | 5.00|0.10 8,000 1,550 61 5.00] 0.08 6,400 930 37 | 5.00] 0.05 m
3 6 8,000 2,330 92 | 6.00| 0.12 6,600 1,540 61 6.00| 0.09 5,300 930 37 | 6.00] 0.06 x
4 8 6,000 2,400 94 | 8.00| 0.16 5,000 1,600 63 | 8.00] 0.12 4,000 960 38 | 8.00] 0.08 %
5 10 4,800 2,400 94 |10.00| 0.20 4,000 1,600 63 [10.00] 0.15 3,200 960 38 |10.00] 0.10 =
6 12 4,000 2,280 90 |12.00] 0.24 3,300 1,500 59 [12.00] 0.18 2,700 920 36 |12.00] 0.12 w

55~62HRC 62~66HRC 66~72HRC »¢Set the hole diameter for helical boring to between

1.6 and 2.0 times the tool diameter.

Slant angle for helical boring 1° 0.5° 0.2° % Set the maximum depth for helical boring to the tool
diameter or smaller (< 1D).

Feed rate for helical boring 70% of side cutting conditions
ap
Work Tool Steels Pre-hardened Steels Hardened Steels
material (25~35HRC) (35~45HRC) (45~55HRC)
P20, 4140 P21 H13, H13 Modified, 420 Stainless Steel
Ball radius| Tool dia. Cutting speed ve=280m/min Cutting speed ve=250m/min Cutting speed ve=210m/min

RE DC  [Revolution n| Feed rate vs IPM ap ae |Revolution n| Feed rate vf IPM ap ae |Revolution n| Feed rate vf IPM ap ae
(mm) (mm) min' | mm/min mm mm min' | mm/min mm mm min-' | mm/min mm mm

0.5 1 60,000| 3,240 128 |0.02~0.05]| 0.02 | 60,000| 2,970 | 117 |0.02~0.05| 0.02 ] 60,000| 2,700 | 106 |0.02~0.05| 0.02
0.75 60,000| 4,860 | 191 |0.02~0.07| 0.03 | 53,100| 3,940 | 155 |0.02~0.07| 0.03 | 44,600, 3,010 119 |0.02~0.07 | 0.03
44,600, 4,820 | 190 |0.02~0.10| 0.04] 39,800| 3,940 | 155 |0.02~0.10| 0.04] 33,400| 3,010 | 119 |0.02~0.10| 0.04
35,700 5,030 198 |0.05~0.12| 0.05| 31,800| 4,110 162 |0.05~0.12| 0.05) 26,800 3,150 | 124 |0.05~0.12| 0.05
29,700| 5,030 | 198 | 0.05~0.15| 0.06 | 26,500| 4,110| 162 |0.05~0.15| 0.06 | 22,300| 3,140 | 124 |0.05~0.15| 0.06
22,300| 5,080 | 200 | 0.05~0.20| 0.08 | 19,900| 4,160 | 164 |0.05~0.20| 0.08| 16,700| 3,170 | 125 |0.05~0.20 | 0.08
17,800| 5,180 | 204 | 0.05~0.25| 0.1 | 15,900| 4,240 167 |0.05~025| 0.1 | 13,400| 3,250 | 128 |0.056~0.25| 0.10
14,900| 5,200 | 205 | 0.05~0.3 | 0.12] 13,300 4,260 168 |0.05~03 | 0.12| 11,100| 3,230 | 127 |0.056~03 | 0.12
11,100| 5,330| 210 |0.05~0.4 | 0.16] 10,000| 4,400 173 |0.05~04 | 0.16| 8,400| 3,360 | 132 |0.056~04 | 0.16

8,900| 5,340 210 |0.056~05 | 0.2 8,000 4,400 | 173 |0.056~05 | 0.2 6,700 3,350 | 132 |0.05~05 | 0.20

7,400 5,060 199 | 0.05~0.6 | 0.24| 6,600 4,140 163 |0.05~06 | 0.24| 5,600 3,190 126 | 0.05~0.6 | 0.24

-
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Work Hardened Steels Hardened Steels Hardened Steels
material (55~62HRC) (62~66HRC) (66~72HRC)
D2, Matrix HSS Powdered HSS, Matrix HSS, HSS Powdered HSS

Ball radius|Tool dia Cutting speed ve=160m/min Cutting speed ve=140m/min Cutting speed ve=120m/min

RE DC  [Revolution | Feed rate vt ap ae |Revolution n| Feed rate vf ap ae |Revolution n| Feed rate vf ap ae
. A IPM A . IPM . f IPM
(mm) (mm) min' | mm/min mm mm min' | mm/min mm mm min' | mm/min mm mm

0.5 1 51,000| 1,840 | 72 |0.02~0.05| 0.02 | 44,600| 1,300| 51 |0.02~0.05| 0.02 | 38,200 950 | 37 |0.02~0.05| 0.02
0.75 1.5 | 34,000 1,840| 72 |0.02~0.07| 0.03 ] 29,700 1,300 51 |0.02~0.07| 0.03 | 25,500 950 | 37 |0.02~0.07| 0.03
25,500| 1,840| 72 |0.02~0.10| 0.04 | 22,300, 1,300| 51 |0.02~0.10] 0.04 | 19,100 950 | 37 |0.02~0.10] 0.04
.5 120,400| 1,920| 76 |0.05~0.12| 0.05]17,800| 1,360| 54 |0.05~0.12| 0.05 | 15,300 990 | 39 |0.05~0.12] 0.05
17,000 1,920 76 |[0.05~0.15] 0.06 | 14,900| 1,370 | 54 |0.05~0.15| 0.06 | 12,700 980 | 39 |0.05~0.15| 0.06
12,700 1,930| 76 |{0.05~0.20| 0.08 | 11,100| 1,370 | 54 |0.05~0.20| 0.08| 9,600| 1,000| 39 |0.05~0.20| 0.08
10,200| 1,980 | 78 |0.05~0.25| 0.10| 8,900| 1,400| 55 |0.05~0.25| 0.10| 7,600| 1,010| 40 |0.05~0.25| 0.10

8,500, 1,980| 78 |0.05~03 | 0.12| 7,400| 1,400| 55 |0.05~03 | 0.12| 6,400 1,020 | 40 |0.05~0.3 | 0.12

6,400| 2,050, 81 |0.05~04 | 0.16| 5,600 1,460| 57 |0.05~04 | 0.16]| 4,800, 1,060| 42 |0.05~04 | 0.16
10 5,100| 2,040 | 80 |0.05~05 | 0.20| 4,500| 1,460| 57 |0.05~05 | 0.20| 3,800, 1,050| 41 |0.05~0.5 | 0.20
12 4,200 1,920 | 76 10.05~0.6 | 0.24| 3,700 1,370 54 |0.05~06 | 0.24]| 3,200 1,000 39 |0.05~0.6 | 0.24

0o S WNN

Ote] (@ Use the appropriate coolant for the work material and machining shape.
(2 Use as highly rigid and accurate machine as possible.

(3) These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.



Field Data

01 Cold tool steel cutting example [D2, 60HRC]

Tool 16 (R3) Machine : Vertical MC(BT50)
n=8,000min"'(vec=150m/min) vi=2,100mm/min (fz=0.066mm/t) ae=0.1mm
Scanning Dry, Air-blow Over hang : 18mm

Conventional EHHBE4060-TH3

”

Size :30%60x5mm
Machining time : 10min

Chipping occured No chipping

€H1-389HH3 .

02 Cutting application for Laser metal deposition [H13H 56HRC]

Il Condition for tool wear (after machining)

Laser metal
deposition part

EHHBE4120-TH3

After machining

Work size :150%x150%150mm Work material
Base material : H13 43HRC

Laser metal deposition part : H13 56HRC

Microwear and possible

Machine tool : Okuma Corporation MU-8000V LASER EX i
CAM : C&G SYSTEMS INC. CAM-TOOL to use contlnuously

Tool dia. | Revolution | Cutting speed Feed rate Feed per tooth ap ae
Process Tool (mm) n Ve v , Coolant
(min"") (m/min) (mm/min) (mm/t) (mm) (mm)
Rouging EHHBE4120-TH3 12 2,400 90 1,160 0.12 0.5 0.7 Air
L;:;gsrﬂ%g' EHHBE4040-S4-TH3 4 7,200 90 1,160 0.04 0.2 0.6 Air
part Finishing EHHBE4120-TH3 12 3,700 139 1,370 0.09 - 0.2 Air
EHHBE4040-S4-TH3 4 10,000 126 1,240 0.03 - 0.1 Air




03 Compare with contouring machining and high efficiency side milling.

B Cutting application for cold forging die (Bevel Gear) [Matrix HSS 60HRC]

EHHBE4040-S4-TH3

(High-efficiency side milling)

Conventional 2 flutes ball end mill
(Contouring)

Flank wear : 0.015mm Flank wear : 0.062mm

High efficiency side milling with EHHBE-TH3
increases tool life when compared to conventional
ball end mill (2 flutes).

m
=X
=
=]
m
-
=
w

(¢ 25.6xDepth 6mm)

Cutting conditions Machine : Vertical MC(HSK-F63) Coolant : Air-blow
Revolution |Cutting speed| Feed rate |Feed per tooth ap ae Maxl. chlip Actual
Cutting method Tool f; (L VeIt ing ti
& (mﬁ\") (mxﬁin) (mm\jfmin) (mr$1/t) (mm) (mm) (cm®/min) cutting time
Contouring Sonventional 2 flutes 14,000 | 176 750 | 0.027 | 0.2 0.6 0.09 28 min.

High effici
side milling. | EHHBE4040-84-TH3 | 11,900 | 150 | 1,200 | 0025 | 4 | 0.25 12 | 10 min.

(Helical cutting = Trochoidal cutting) (Max.)

A Safety notes

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with your bare hands.

2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting depth is
large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant,
fire prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding
(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool with one in good condition, or perform regrinding.
(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety cover over the work area and wear safety clothes such as safety goggles, etc.
(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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NEW

| Radius End Mill for Hardened Steel

MOL.DINO

The Edge To Innovation

Epoch Deep Radius Evolution Hard-TH3 B
Lineup ranges from 0.2 to ¢ 1 for 2-flute version 4
and ¢ 1 to ¢ 6 for 4-flute version
MOLDINO Tool Engineering, Ltd.
| New Product News | No. H2203A-1 | 2022-01 |




Small-radius deep-milling radius end mill for hardened steel

TH3 Coating benefits and unique cutting edge
profile enables long-life/high-accuracy milling
of hardened steel.

Features of EPDREH-TH3

Corner radius precision guaranteed for
high-accuracy milling

Tool design optimized for high-accuracy milling

TH3 Coating for milling hardened steel

€H1-H3dad3

Applications EPDREH-TH3
$0.2~¢1 [53 Items]
| I @ Eﬂ ® @ @ 2 Flutes (Corner Radius R?)3§~R0.2)

O1~06 [266 ltems]

Carbon steel Stainless steel ~ Pre-hardened  Hardened steel Hardened steel Hardened steel .
Aloy steel  Tool seel stee 45-55HRC  55-6SHRC  65-72HRC Mold making __Parts processing | (Corner Radius R0.02~R1.0)

High-precision milling is required, but that requires measuring the actual
tool diameter of each tool.

The corner radius of the tool is ground off of the tool centerline,
instead of the outside diameter of the tool.

o Comparison between cutting remain for vertical

O High-precision corner radius wall milling using nominal diameter

. . . 551 — EPDREH4-TH3
EPDREH-TH3 Typical radius end mill = Typical radius end mill
(tool centerline datum) (tool diameter datum) 472 —
R center point position Using the tool diameter o
dhoets “?t va{y ?ecause as the datum means the 315
€ tool centeriine R center position varies
Tool centerline .
forms datur’r|1 forms the datum. with outer diameter Peripheral edge

N
w
(&2}

tolerances. forms datum

<>

Vertical wall cutting remain (pinch)

! 157
| Peripheral ‘ ; ; Peripheral e
' R center ! erip

point F‘J:)sition g‘ég?g ‘ cetnter " s gUtg“gg Q
. il point position e ™ )
| A /) ‘ . ! Initial After 120 mins
. ‘ 0 [Cutting conditions]
| End cutting edge ~ Comer R |End cutting edge " Corner R Tool dia : 1xR0.1 (DC .039 inch x R .004 inch)

outting edge outting edge No. of flutes : 4flutes
Impact on tool precision Impact on tool precision g“tﬁtﬂg ?pef‘_j Ve 2 oSoFo“g O'E_)%%d. pehr Bt § 7 = JURUR P17
= Radius variations = Variations in tool diameter + Radius variations epth of cut - ap > ge = .LULOX. inc

Work material : STAVAX(52HRC) Coolant : Mist blow



EPDREH4-TH3

Ra :'6'38"linch

Conventional 4flutes radius end mill

Mill surface is uneven when milling for extended periods of time,
which then requires polishing time.

A positive cutting edge profile is adopted for the bottom cutting edge.
| Thus, improved milled surface quality for hardened steel is
achiveved.

[Cutting conditions]

Bottom face finishing

Tool dia. : 93xR0.1 (DC .118 inch x R .004 inch)
No. of flutes : 4flutes

Cutting speed : vc = 430 SFM

Feed per tooth : fz = .001 IPT

Depth of cut : ap x ae =.001x.002 inch

Work material : STAVAX(52HRC)

Coolant : Mist blow

Good level of shine for bottom face finishing (“ABCDE” text is reflected)

O TH3 Coating

Features and performance

+ Hard surface coating for outstanding
wear and heat resistance

+ Outstanding impact resistance to
minimize risk of sudden damage

+ Long tool life when machining
hardened steels of 50 HRC or harder

Target steel grades

+ Hardened steels
(especially 50 HRC or higher);
high-speed steel

Coating
structure

Functional coating with
outstanding thermal
shock resistance

New coating with
outstanding wear and

heat resistance

Features a special
nanostructure.

Carbide

We want to switch to an automated operation.
With direct milling of hardened steel, the tool life is inconsistent.

The tools combine a carbide based material designed fro hardened
steel machining along with the TH3 Coating.
This combination improves the wear resistance and allows for longer
machining times compared to conventional tools.

o Less damage after 11 hours of finish

processing

Tool photo after use

Flank wear :

'

- 010inch

.0002 inch (0.005mm)

[Cutting conditions]
Tool dia : 2xR0.1

(DC .079 inch x RE .004 inch)
Under neck length : .079 inch (2mm)
No. of flutes : 2 flutes
Work material : STAVAX(52HRC)
Cutting speed : vc =410 SFM
Feed per tooth : fz=.0002 IPT
Depth of cut: apxae=.0002x.0002 inch
Coolant : Air blow

Cutting time : 11Hours

=Finished surface is posted on page 90

Point THS3 features a special nanostructure to minimize degradation of the coating layer!
TH3 Coating Conventional coating Big
Small destruction
c destruction Cutting force
utting force . .
M
Carblde Carblde Carbide Carbide

€H1-Hayad3a .



Lineup by tool diameter/corner radius

and tool diameter/under neck length

2Fiutes | EPDREH2

B Tool diameter/corner radius B Tool diameter/under neck length
Corner Tool dia.(mm) lﬂ]ré%ekr Tool dia.(mm)
om | 902] 003 004 005 | 006 | 008 | 010 29" [502] 03| 004 605 | ¢06 | 008 | 010
0.02 o o [ ] [ ] [ J o [ ] 0.5 o
0.05 ([ [ [ ] L] [ J [ J ([ 1 ([ [ J [ ] [ J
0.1 o L] [ J [ J o 2 [ o L] [ J [ J o
0.2 3 o
0.3 4 [ J [ J o
6 o
l 8 )
%
3
F
EPDREH4
B Tool diameter/corner radius B Tool diameter/under neck length
Corner Tool dia.(mm) %Z%ekr Tool dia.(mm)
@m |010]015] 02 | 93 | 04 | 05 | 06 o | 910| 015| 02 | ¢3 | 04 | ¢5 | 06
0.02 o [ o 1.5 o
0.05 o ([ o o 2 o [
0.1 o ([ o o [ J [ J o 2.5 o [ ]
0.2 o [ J [ ] | ] (] [ ] [ ] 3 o (] [ ]
0.3 [ ] [ J [ ] [ ] (] [ ] [ ] 4 (] (] [ ] [ ]
0.5 [ J [ ] [ ] (] [ ] [ ] 5 (] (] [ ]
1 (] o o 6 (] (] [ ] [ ]
8 (] (] [ ] [ ] (]
10 [ [ ] [ ] (] o
12 [ [ ] [ ] (] L]
14 [ ] (]
15 o
16 [ ] (]
18 [ ] (] [ ]
20 [ ] o o
22 [
24 (] [ ]
25 o
30 o

@ : Inventory maintained in US % : Inventory maintained in Japan



Individual tool deflection comparison

Please use this information
as one criteria for selecting tool
[Note] [Method of calculation]
- The calculated deflections are based on MOLDINO equations that « Calculated as a cantilever beam [
treat the tool as an elastic body. « The start of the taper is set as a fixed end i
- The data here does not account for flute and does not indicate + A uniform load is applied at the outermost \
deflection accurately. diameter section of the flute tip |
This is not a guarantee of accuracy. Actual deflection will vary during - The deflection is calculated at the outermost '
machining. diameter section of the flute tip |
(loading point) i
EPDREH2010-2-002 = 0.36, EPDREH2010-4-002 = 1.61: under neck length .079 inch (2mm) —{w
is stiffer (1.61/0.36 = 4.47 times stiffer) than under neck .157 inch (4mm) :
2 Flutes EPDREH2 Deflection characteristics (Smaller values indicate greater rigidity.) .
m
)
Under H Under H Under H S
?;éinuesr Igr?&(h Tool dia.(mm) ?:drir:lesr Igr?&(h Tool dia.(mm) ?:drirbesr |Q§8i‘h Tool dia.(mm) a
(mm) | (mm) [ 0.2/0.3/0.4/05/0.6/0.8| 1 (mm) | (mm) [0.2/0.3/0.4/05/06/08| 1 (mm) | (mm) [0.4]/0.5/0.6][0.8| 1 =
0.5 | 3.86 0.5 | 342 1 1.31] 0.67 =
1 19.84| 4.09| 1.53| 0.77 1 18.34| 3.82| 1.45| 0.74 2 6.77] 2.98| 1.57| 0.61| 0.34 @
2 23.37| 7.51] 3.28| 1.72| 0.66| 0.36 2 22.45| 7.23| 3.17] 1.67| 0.64] 0.35 0.1 3 8.49
002 | 3 9.12 005 | 3 8.88 4 9.16| 3.10| 1.54
4 9.67| 3.26| 1.61 4 9.48)| 3.20| 1.59 6 4.38
6 4.54 6 4.48 8 9.59
8 9.86 8 9.76 2 0.55] 0.31
0.2 4 2.90| 1.44
6 4.19
8 9.26
TSN EPDREH4
Under H Under H Under H
?:éinuesr Igr?&(h Tool dia.(mm) ?;(;Puesr |2§§tkh Tool dia.(mm) ?;drﬂjesr |Q§§§‘n Tool dia.(mm)
(mm) | mm) | 1 |15/ 2 |3 | 4|5 |6 (mm) | mm) | 1 |15/ 2 | 3 | 4|5 |6 (mm) | (mm) |[1.5| 2 [ 3 |4 | 5| 6
1.5 | 0.21 18 1.33| 0.43 0.06 16 0.93] 0.30
2 0.34] 0.10 20 1.77| 0.57| 0.22 18 1.29| 0.41 0.06
2.5 | 052 0.06 0.1 22 0.74 20 1.72| 0.55] 0.21
3 0.77] 0.21] 0.08 . 24 0.94 0.14 03 | 22 0.72
0.02 4 1.50| 0.37| 0.14 25 0.40 24 0.91 0.14
. 5 2.62| 0.62] 0.22 30 0.28 25 0.39
6 4.20| 0.97] 0.34 1.5 [ 0.18 30 0.27
8 9.11] 2.02] 0.69 2 0.29] 0.09 2 0.07
10 3.65) 1.23 2.5 | 045 0.05 2.5 0.04
12 6.01] 2.01 3 0.67] 0.18] 0.07 3 0.15| 0.06
1.5 | 0.20 4 1.34| 0.34] 0.13] 0.04 4 0.29| 0.11) 0.04
2 0.33] 0.10 5 2.38] 0.57] 0.21 5 0.49| 0.18
2.5 | 0.51 0.06 6 3.88| 0.90] 0.32| 0.09 6 0.79] 0.28) 0.08
3 0.75] 0.20] 0.08 8 8.56| 1.90| 0.65| 0.16| 0.05 8 1.72| 059 0.15| 0.05
4 1.47] 0.37| 0.14] 0.04 10 3.48| 1.18] 0.28] 0.09] 0.03 10 3.20| 1.09] 0.26] 0.09| 0.03
5 2.58| 0.61] 0.22 0.2 12 5.76| 1.93| 0.45| 0.15 0.02 05 12 5.37| 1.80] 0.42| 0.14 0.02
0.05 6 4.15| 0.96] 0.34| 0.09 14 0.67] 0.22 ) 14 0.63] 0.20
. 8 9.02| 2.00] 0.69] 0.17 15 0.10 15 0.09
10 3.62| 1.22] 0.29 16 0.95| 0.31 16 0.90] 0.29
12 5.97| 2.00] 0.46 18 1.31] 0.42 0.06 18 1.25| 0.40 0.06
14 0.68 20 1.74| 0.56| 0.21 20 1.67| 0.54| 0.20
16 0.97 22 0.73 22 0.70
18 1.34 24 0.92 0.14 24 0.89 0.14
20 1.78 25 0.40 25 0.38
1.5 | 0.19 30 0.27 30 0.27
2 0.32] 0.10 1.5 | 0.16 8 0.04
2.5 | 049 0.06 2 0.26| 0.08 10 0.08] 0.03
3 0.73] 0.20] 0.08 25 | 0.41 0.05 12 0.12 0.02
4 1.43| 0.36| 0.13] 0.04 3 0.62] 0.17| 0.07 14 0.19
5 2.51| 0.60] 0.22 4 1.26| 0.32| 0.12] 0.04 15 0.08
0.1 6 4.05| 0.94] 0.33| 0.09 03 5 2.26| 0.54| 0.20 1 16 0.27
8 8.86| 1.96| 0.68| 0.17| 0.06 ' 6 3.70| 0.86| 0.31| 0.08 18 0.37 0.05
10 3.57| 1.21] 0.29] 0.09| 0.03 8 8.27| 1.84| 0.63] 0.16| 0.05 20 0.50| 0.19
12 5.90| 1.97] 0.46| 0.15 0.02 10 3.38] 1.15] 0.27] 0.09| 0.03 22 0.66
14 0.68] 0.22 12 5.63| 1.88| 0.44| 0.14 0.02 24 0.84 0.13
15 0.10 14 0.65] 0.21 25 0.36
16 0.97] 0.31 15 0.10 30 0.25




Line Up

2 Flutes

Corner radius tolerance : £0.005 (centerline datum)

RE Z| 6k 0
Radius ?/*rjr/' IE
DC y| zZ
\ (@)
2 Flutes - I APMX 15° 8
u -
] J LU
LF

% The 2-flute tool uses a backdraft profile (with strong back taper).

“-TH3 amE

Size(mm) Interference|  Effective under neck length
Tool | Corner |Underneck| Flute | Neck |Overall | Shank | angle with respect to draft angle
dia. radius | length | length | dia. length dia. Gk

DC RE LU | APMX | DN LF |pconms| ) |o05°| 1° |15°| 20 | 3
0.02 13.99|0.57 | 0.59 | 0.61 | 0.63 | 0.68
0.2 |(00%inch) 13.16/1.091.12|1.16 | 1.21 | 1.30

EPDREH2:

Iltem code Stock

EPDREH2002-0.5-002-TH3
EPDREH2002-1-002-TH3

€H1-H3dad3 .

EPDREH2002-0.5-005-TH3 (oosineh)| 0.05 |05 0 | 017 | 90 4 112.05[057 059 061|063 0.67
EPDREH2002-1-005-TH3 (002inch) [ 1 (g9 13.21]1.08|1.12|1.16|1.20| 1.30
EPDREH2003-1-002-TH3 0.02 |1 W 1312/ 1.09|112|1.16|1.21 | 1.30
EPDREH2003-2-002-TH3 0.3 |2 | | o , [11:70]212]219] 227 2.36| 255
EPDREH2003-1-005-TH3 o2inch)| 0.05 |1 wsn| - . 13.17]1.08[1,12|1.16|1.20 | 1.30
EPDREH2003-2-005-TH3 (.002inch) [ 2 (g7 11.73| 2.12 | 219 | 2.27| 2.35 | 2.54
EPDREH2004-1-002-TH3 0.02 |1 (s 13.07|1.09 | 112 |1.16|1.21 | 1.30
EPDREH2004-2-002-TH3 (00ineh) [ 3 (mgien 11.62| 2.12 | 219 | 2.27| 2.36 | 2.55
EPDREH2004-1-005-TH3 0.4 005 1w | | , 1312]1.08]112]1.16[1.20|1.30
EPDREH2004-2-005-TH3 (016inchy | (002inch) [ 2 (| - : 11.66| 2.12 | 219 | 2.27| 2.35 | 2.54
EPDREH2004-1-01-TH3 01 |1 e 13.21]1.08|1.12|1.15]1.19| 1.28
EPDREH2004-2-01-TH3 (004inch) [ 2 (gt 11.73[ 2.12 | 219 | 2.26 | 2.34 | 2.53
EPDREH2005-1-002-TH3 o 13.03]1.09|1.12|1.16 | 1.21 | 1.30
EPDREH2005-2-002-TH3 (.(gfi’nfh) Mo 1155|212 | 2.19 | 2.27 | 2.36 | 2.55
EPDREH2005-3-002-TH3 et 10.37| 3.15 | 3.26 | 3.38 | 3.51 | 3.79
EPDREH2005-1-005-TH3 o 13.08]1.08 | 1.12[1.16|1.20 | 1.30
0.5 | 0.05

EPDREH2005-2-005-TH3
EPDREH2005-3-005-TH3
EPDREH2005-1-01-TH3

(.020inch) | (-:002inch)
10.40|3.15|3.26 | 3.38 | 3.50 | 3.78

13.16/1.08|1.12]1.15/1.19]1.28

EPDREH2005-2-01-TH3 (.oa}gch) Mo 11.66| 2.12 | 2.19 | 2.26 | 2.34 | 2.53
EPDREH2005-3-01-TH3 et 10.46| 3.15 | 3.26 | 3.37 | 3.49 | 3.77
EPDREH2006-2-002-TH3 0.02 |2 (e 11.47| 2.12 | 219 | 2.27| 2.36 | 2.55
EPDREH2006-4-002-TH3 (001inch) [ 4 (17 9.31/4.19|4.33 | 4.49 | 4.66 | 5.03
EPDREH2006-2-005-TH3 06 | 005 2w | | , [1151]212]219] 227 235 254
EPDREH2006-4-005-TH3 (02dinchy | (002inch) [ 4 (ramay| - : 9.33/4.19|4.33 | 4.48 | 4.65 | 5.03
EPDREH2006-2-01-TH3 01 |2 Wi 11.58] 2.12 | 219 | 2.26 | 2.34 | 2.53
EPDREH2006-4-01-TH3 (004inch) [ 4 (17t 9.38/4.18| 4.33 | 4.48 | 4.64 | 5.01
EPDREH2008-2-002-TH3 0.02 |2 ot 11.30| 212 | 2.19 | 2.27 | 2.36 | 2.55
EPDREH2008-4-002-TH3 (001inch) [ 4 (15ien 9.09|4.19|4.33 | 4.49 | 4.66 | 5.03
EPDREH2008-2-005-TH3 0.05 |2 (s 11.35] 2.12 | 219 | 2.27| 2.35 | 2.54
EPDREH2008-4-005-TH3 08 W[4 ] || , | 912/419]433] 448465503

EPDREH2008-2-01-TH3
EPDREH2008-4-01-TH3
EPDREH2008-2-02-TH3
EPDREH2008-4-02-TH3

(.031inch)| 0.1
(.004inch)

0.2
(.008inch)

11.42|2.12|2.19|2.26|2.34 | 2.53
9.16/4.18 | 4.33 | 4.48 | 4.64 | 5.0
11.56|2.11|2.18|2.25|2.33 | 2.50
9.25/4.184.32|4.47 | 4.63| 4.99

079inch
15inch

.5 (020ineh)
(.03inch)
(020inch)
(039inch)
(.039inch)
(079inch)
(.039inch)
(.079inch)
(/039inch)
(079inch)
(.039inch)
(079inch)
(.039inch)
(079inch)
(.039inch)
(.079inch)
(18inch)
(.039inch)
(079|nch) 0.35 | 0.47 50 4 (11.59|212|2.19|2.27|2.35|2.54
(:18inch)
(.039inch)
(.079inch)
(18inch)
(079inch)
(187inch)
(079inch)
(187inch)
(079inch)
(187inch)
(.079inch)
(187inch)
(079inch)
(187inch)
(079inch)
(187inch)
(079inch)
(187inch)

SIS E NSNS SIS DWW =W === =D =D — O

@ : Inventory maintained in US % : Inventory maintained in Japan



[Note]

The actual effective under neck length

with respect to the draft angle differs

from the Epoch Deep Radius Evolution

Effective
under neck

Draft length

angle
{— Interference
angle
Bk

E P D R E H 2 - . - -TH 3 IEIZSSeEl;/;e\TSI:Ire to check this. ]
Size(mm) |ﬂtgf:]eflegce Effective under neck length
DC RE LU |APMX| DN LF |pconms| ) |05 | 10 |15 2 | B
EPDREH2010-2-002-TH3 ] 2 (079inch) 11.04| 218 | 2.25| 2.33 | 2.42 | 2.62
EPDREH2010-4-002-TH3 o 0.02 | 4 (15inch) 8.80| 4.24 | 4.39| 455 | 4.72 | 5.10
EPDREH2010-6-002-TH3 ) (:00%inch) | 6 (236inch) 7.32| 6.31| 6.53| 6.77 | 7.02| 7.59
EPDREH2010-8-002-TH3 ® 8 (315inch) 6.26| 8.38 | 8.67 | 8.98 | 9.32 [10.07
EPDREH2010-2-005-TH3 ] 2 (079inch) 11.08| 2.18 | 2.25 | 2.33| 2.42 | 2.61
EPDREH2010-4-005-TH3 () 0.05 | 4 (157inch) 8.83| 4.24 | 4.39| 455 | 4.72 | 5.09
EPDREH2010-6-005-TH3 [ (.002inch) | 6 (236inch) 7.34|6.31| 6.53 | 6.76 | 7.02 | 7.58
EPDREH2010-8-005-TH3 o 1 8 (315inch) 0.8 094 | 50 4 6.27| 8.38 | 8.67 | 8.98 | 9.32 [10.07
EPDREH2010-2-01-TH3 @ |(.039inch) 2(0inchy| : 11.16| 217 | 2.25| 2.33| 2.41 | 2.60
EPDREH2010-4-01-TH3 ® 0.1 | 4(157inch) 8.88| 4.24| 4.39| 454 | 4.71 | 5.08
EPDREH2010-6-01-TH3 ) (:004inch) | 6 (236inch) 7.37| 6.31| 6.53 | 6.76 | 7.01 | 7.57
EPDREH2010-8-01-TH3 () 8 (315inch) 6.29| 8.38 | 8.67 | 8.97 | 9.31 |10.06
EPDREH2010-2-02-TH3 o 2 (079inch) 11.30| 217 | 2.24 | 2.31| 2.39 | 2.57
EPDREH2010-4-02-TH3 ] 0.2 | 4(157nch) 8.97| 4.24 | 4.38| 453 | 4.69 | 5.06
EPDREH2010-6-02-TH3 ] (.008inch) | § (236inch) 7.43| 6.31| 6.52| 6.75| 6.99 | 7.55
EPDREH2010-8-02-TH3 (] 8 (315inch) 6.34| 8.37 | 8.66 | 8.96 | 9.29 [10.03

For detailed information on the EPDREH2 cutting conditions, refer to pages 61, 62, 63, 64, 75, 76, 77 and 78.

€H1-Hayad3a .



Line Up

€H1-H3dad3 .

4 Flutes

Corner radius tolerance : £0.005 (centerline datum)

RE Z 6k %)
bC {Aﬂ/ Ig

4 Flutes ————-—_ E—— \ S
M,_J LU 15 a

LF
EPDREH4: -, - =-TH3 Om==s
Size(mm) Interference|  Effective under neck length
e GEsle Stock Lci):.l Cr:;)drirLesr Unlgirg Tﬁck IZLUS; '\é?:k Cl)evnzta;]ll Sgiz:k agg’le with respect to draft angle
DC | RE LU | APMX| DN LF |pconms| ) |05 1° |15 20 | 3°

EPDREH4010-1.5-002-TH3 o 1.5(09inch) 11.85| 1.62| 1.68| 1.74| 1.80| 1.95
EPDREH4010-2-002-TH3 o 2 (08inch) 11.09| 2.14| 2.21| 2.29| 2.38| 2.57
EPDREH4010-2.5-002-TH3 o 2.5(098inch) 10.43| 2.66| 2.75| 2.85| 2.95| 3.19
EPDREH4010-3-002-TH3 o 0.02 |3 (!8inch) 9.84| 3.17| 3.28| 3.40| 3.53| 3.81
EPDREH4010-4-002-TH3 o (.00Tinch)| 4 (15Tinch) 8.84| 4.21| 4.35| 451 | 4.68| 5.06
EPDREH4010-5-002-TH3 o 5 (197inch) 8.02| 5.24| 5.42| 5.62| 5.83| 6.30
EPDREH4010-6-002-TH3 ® 6 (236inch) 7.34| 6.27| 6.49| 6.73| 6.98| 7.54
EPDREH4010-8-002-TH3 ([ 8 (315inch) 6.27| 8.34| 8.63| 8.94| 9.28/10.03
EPDREH4010-1.5-005-TH3 o 1.5(09inch) 11.90| 1.62| 1.68| 1.73| 1.80| 1.94
EPDREH4010-2-005-TH3 o 2 (0inch) 11.14| 2.14| 2.21| 2.29| 2.37| 2.56
EPDREH4010-2.5-005-TH3 o 2.5(098inch) 10.47| 2.65| 2.75| 2.84| 2.95| 3.18
EPDREH4010-3-005-TH3 o 0.05 |3 (!18inch) 9.87| 3.17| 3.28| 3.40| 3.52| 3.81
EPDREH4010-4-005-TH3 o (.002inch)| 4 (15Tinch) 8.87| 4.21| 4.35| 451 | 4.67| 5.05
EPDREH4010-5-005-TH3 o 5 (197inch) 8.04| 5.24| 5.42| 5.61| 5.82| 6.29
EPDREH4010-6-005-TH3 o 6 (236inch) 7.36| 6.27| 6.49| 6.72| 6.97| 7.53
EPDREH4010-8-005-TH3 ® 8 (31inch) 6.29| 8.34| 8.63| 8.94| 9.27(10.02
EPDREH4010-1.5-01-TH3 o 1.5(059inch) 11.98| 1.62| 1.67| 1.73| 1.79]| 1.93
EPDREH4010-2-01-TH3 o 2 (09inch) 11.21| 2.14| 2.21| 2.28| 2.37| 2.55
EPDREH4010-2.5-01-TH3 o 2.5(098inch) 10.53| 2.65| 2.74| 2.84| 2.94| 3.17
EPDREH4010-3-01-TH3 ® 1 0.1 |3 (M8neh) 0.6 095 | 50 4 9.93| 3.17| 3.28| 3.39| 3.52| 3.79
EPDREH4010-4-01-TH3 @ | (039inch) | (.004inch)| 4 (1&Tinch)| ~° ’ 8.91| 4.20| 4.35| 4.50| 4.67| 5.04
EPDREH4010-5-01-TH3 o 5 (197inch) 8.08| 5.24| 5.42| 5.61| 5.82| 6.28
EPDREH4010-6-01-TH3 o 6 (236inch) 7.39| 6.27| 6.49| 6.72| 6.97| 7.52
EPDREH4010-8-01-TH3 ® 8 (31inch) 6.31| 8.34| 8.63| 8.93| 9.26|10.01
EPDREH4010-1.5-02-TH3 o 1.5(059inch) 12.15| 1.62| 1.67| 1.72| 1.78| 1.91
EPDREH4010-2-02-TH3 o 2 (09inch) 11.36| 2.13| 2.20| 2.27| 2.35| 2.53
EPDREH4010-2.5-02-TH3 o 2.5(098inch) 10.66| 2.65| 2.74| 2.83| 2.93| 3.15
EPDREH4010-3-02-TH3 (] 0.2 |3 (M8neh) 10.04| 3.17| 3.27| 3.38| 3.50| 3.77
EPDREH4010-4-02-TH3 o (.008inch)| 4 (A5Tinch) 9.00| 4.20| 4.34| 4.49| 4.65| 5.01
EPDREH4010-5-02-TH3 o 5 (197inch) 8.16| 5.23| 5.41| 5.60| 5.80| 6.26
EPDREH4010-6-02-TH3 o 6 (236inch) 7.45| 6.27| 6.48| 6.71| 6.95| 7.50
EPDREH4010-8-02-TH3 [ J 8 (318inch) 6.36| 8.33| 8.62| 8.92| 9.25| 9.99
EPDREH4010-1.5-03-TH3 o 1.5(058inch) 12.32| 1.61| 1.66| 1.71| 1.76| 1.88
EPDREH4010-2-03-TH3 o 2 (09inch) 11.51| 2.13| 2.19| 2.26| 2.34| 2.50
EPDREH4010-2.5-03-TH3 o 2.5(098inch) 10.79| 2.65| 2.73| 2.82| 2.91| 3.12
EPDREH4010-3-03-TH3 o 0.3 |3 (M8nen) 10.16| 3.16| 3.26| 3.37| 3.49| 3.75
EPDREH4010-4-03-TH3 o (.012inch)| 4 (57inch) 9.10| 4.20| 4.33| 4.48| 4.64| 4.99
EPDREH4010-5-03-TH3 ([ 5 (197inch) 8.23| 5.23| 5.40| 5.59| 5.79| 6.23
EPDREH4010-6-03-TH3 o 6 (236inch) 7.52| 6.26| 6.47| 6.70| 6.94| 7.48
EPDREH4010-8-03-TH3 o 8 (31inch) 6.41| 8.33| 8.61| 8.91| 9.24| 9.96

Inventory maintained in US 5 : Inventory maintained in Japan



Effective
under neck

[Note] Drk“ length

angle

The actual effective under neck length | Interference
with respect to the draft angle differs angle
from the Epoch Deep Radius Evolution Gk
- e EPDRE-ATH. '
EPDREH4 L A A -TH 3 Please be sure to check this.
S, efeecs| - Effective under neck length
angle i
ltem code Stock Tool | Corner |Underneck| Flute | Neck | Overall | Shank g with respect to draft angle

dia. radius | length | length dia. length dia. Gk
DC | RE LU |APMX| DN LF |pconws| ) |05 | 1° |15 20 | &
10.49| 2.18| 2.25| 2.33| 2.42| 2.62
9.16| 3.21| 3.32| 3.44| 3.57| 3.86
8.13| 4.24| 4.39| 4.55| 4.72| 5.10
7.31| 5.28| 5.46| 5.66| 5.87| 6.35
6.63| 6.31| 6.53| 6.77| 7.02| 7.59
5.60| 8.38| 8.67| 8.98| 9.32|10.07
4.85(10.45/10.81|11.20(11.62|12.56
4.27(12.51|12.95|13.42|13.92|15.05
10.53| 2.18| 2.25| 2.33| 2.42| 2.61
9.19| 3.21| 3.32| 3.44| 3.57| 3.85
8.16| 4.24| 4.39| 4.55| 4.72| 5.09
7.33| 5.28| 5.46| 5.66| 5.87| 6.34
6.65| 6.31| 6.53| 6.76| 7.02| 7.58
5.61| 8.38| 8.67| 8.98| 9.32(10.07
4.86(10.45|10.81(11.20(|11.61(12.55
4.28(12.51|12.95(13.41|13.91(15.04
10.61| 2.17| 2.25| 2.33| 2.41| 2.60
9.25| 3.21| 3.32| 3.43| 3.56| 3.84
8.20| 4.24| 4.39| 454| 4.71| 5.08
7.37| 5.28| 5.46| 5.65| 5.86| 6.33
6.68| 6.31| 6.53| 6.76| 7.01| 7.57
5.64| 8.38| 8.67| 8.97| 9.31(10.06
4.87(10.44|10.80(11.19]11.61(12.54
4.29(12.51|12.94/13.41|13.91(15.03
10.77| 2.17| 2.24| 2.31| 2.39| 2.57
9.37| 3.21| 3.31| 3.42| 3.54| 3.82
8.30| 4.24| 4.38| 4.53| 4.69| 5.06
7.44| 527| 5.45| 5.64| 5.84| 6.30
6.74| 6.31| 6.52| 6.75| 6.99| 7.55
5.68| 8.37| 8.66| 8.96| 9.29(10.03
4.91/10.44|10.80(11.18|11.59(12.52
4.32|12.51|12.94/13.40|13.89(15.00
10.93| 2.17| 2.23| 2.30| 2.38| 2.55
9.50| 3.20| 3.30| 3.41| 3.53| 3.79
8.39| 4.24| 4.37| 4.52| 4.68| 5.04
7.52| 527| 5.44| 5.63| 5.83| 6.28
6.81| 6.30| 6.51| 6.74| 6.98| 7.52
5.73| 8.37| 8.65| 8.95| 9.28/10.01
4.94110.44|10.79(11.17|11.58(12.49
4.34112.50|12.93|13.39/13.88(14.98

EPDREH4015-2-002-TH3
EPDREH4015-3-002-TH3
EPDREH4015-4-002-TH3
EPDREH4015-5-002-TH3
EPDREH4015-6-002-TH3
EPDREH4015-8-002-TH3
EPDREH4015-10-002-TH3
EPDREH4015-12-002-TH3
EPDREH4015-2-005-TH3
EPDREH4015-3-005-TH3
EPDREH4015-4-005-TH3
EPDREH4015-5-005-TH3
EPDREH4015-6-005-TH3
EPDREH4015-8-005-TH3
EPDREH4015-10-005-TH3
EPDREH4015-12-005-TH3
EPDREH4015-2-01-TH3
EPDREH4015-3-01-TH3
EPDREH4015-4-01-TH3
EPDREH4015-5-01-TH3
EPDREH4015-6-01-TH3
EPDREH4015-8-01-TH3
EPDREH4015-10-01-TH3
EPDREH4015-12-01-TH3
EPDREH4015-2-02-TH3
EPDREH4015-3-02-TH3
EPDREH4015-4-02-TH3
EPDREH4015-5-02-TH3
EPDREH4015-6-02-TH3
EPDREH4015-8-02-TH3
EPDREH4015-10-02-TH3
EPDREH4015-12-02-TH3
EPDREH4015-2-03-TH3
EPDREH4015-3-03-TH3
EPDREH4015-4-03-TH3
EPDREH4015-5-03-TH3
EPDREH4015-6-03-TH3
EPDREH4015-8-03-TH3
EPDREH4015-10-03-TH3
EPDREH4015-12-03-TH3

0.02
(.001inch)

€H1-Hayad3a .

0.05
(.002inch)

(.059inch) | (.004inch)

0.2
(.008inch)

0.3
(.012inch)

)
)
)
5 (9w
)
8 (i)
0 (i)
2 ()
)
3 (1)
)
5 (9w
)
8 (30w
0 (i)
2 ()
)
)
4 (i)

1.5 | 0.1 : io.g 144 | 50 4
8 (e
0 (i)
2 (i)
2 ()
)
)
)
)
8 (i)
0 (i)
2 (i)
2 ()
)
)
5 (1)
)
8 (i)
0 (i)
2 (i)

For detailed information on the EPDREH4 @ 1 to @ 1.5 cutting conditions, refer to pages 65, 66, 70, 71, 79, 80, 84 and 85.



Line Up

€H1-H3dad3 .

4 Flutes

Corner radius tolerance : £0.005 (centerline datum)

RE Z 6k %)
bC {Aﬂ/ Ig

4 Flutes ————-—_ o v 8
M,_J LU 15° o

LF
EPDREH4 3=, =03 -TH3 M
Size(mm) Interference|  Effective under neck length
e GEsle Stock Lci):.l Cr::drirLeSr Ur}girgr:ﬁck IZLUS; '\é?:k Cl)evnzta;]ll Sgiz:k agg’le with respect to draft angle

DC RE LU | APMX| DN LF |pconms| () |05°| 1° |15 20 | 3

EPDREH4015-2-05-TH3 ® 2 (9inch) 11.27| 2.16| 2.22| 2.28| 2.35| 2.50
EPDREH4015-3-05-TH3 () 3 (118inch) 9.75| 3.19| 3.29| 3.39| 3.50| 3.75
EPDREH4015-4-05-TH3 () 4 (157inch) 8.59| 4.23| 4.36| 4.50| 4.65| 4.99
EPDREH4015-5-05-TH3 ® | 15 | 05 | 501 a0 | | 5 i 7.68| 5.26| 5.43| 5.61| 5.80| 6.23
EPDREH4015-6-05-TH3 @ | (059inch) | (020inch) | 6 (asinct)| ) 6.94| 6.30| 6.50| 6.72| 6.95| 7.47
EPDREH4015-8-05-TH3 o 8 (315inch) 5.82| 8.36| 8.64| 8.93| 9.25| 9.96
EPDREH4015-10-05-TH3 () 10 (3dinch) 5.01(10.43/10.78/11.15|11.55|12.45
EPDREH4015-12-05-TH3 [ 12 (472inch) 4.40(12.50|12.92|13.37|13.85|14.93
EPDREH4020-2.5-002-TH3 () 2.5 (098ich) 8.94| 2.73| 2.83| 2.93| 3.04| 3.28
EPDREH4020-3-002-TH3 () 3(118inch) 8.30| 3.25| 3.36| 3.48| 3.61| 3.91
EPDREH4020-4-002-TH3 o 4 (157inch) 7.25| 4.28| 4.43| 459| 4.76| 5.15
EPDREH4020-5-002-TH3 () 0.02 | 5097t 6.44| 5.32| 5.50| 5.70| 5.91| 6.39
EPDREH4020-6-002-TH3 o (:00%inch) | - 6 (23ginch) 5.80| 6.35| 6.57| 6.81| 7.06| 7.63
EPDREH4020-8-002-TH3 ® 8 (315inch) 4.82| 8.42| 8.71| 9.02| 9.36(10.12
EPDREH4020-10-002-TH3 () 10 (3Wtinch) 4.13(10.49(10.85|11.24|11.66|12.61
EPDREH4020-12-002-TH3 o 12 (472inch) 3.61(12.55|12.99(13.46(13.96|15.09
EPDREH4020-2.5-005-TH3 [ 2.5 (098inch) 8.98| 2.73| 2.83| 2.93| 3.03| 3.28
EPDREH4020-3-005-TH3 [ 3 (118inch) 8.33| 3.25| 3.36| 3.48| 3.61| 3.90
EPDREH4020-4-005-TH3 [ 4 (157inch) 7.28| 4.28| 4.43| 4.59| 4.76| 5.14
EPDREH4020-5-005-TH3 o 0.05 | 5(197inch) 6.47| 5.32| 5.50| 5.70| 5.91| 6.38
EPDREH4020-6-005-TH3 o (.002inch) | 6 (236inch) 5.81| 6.35| 6.57| 6.80| 7.06| 7.63
EPDREH4020-8-005-TH3 [ 8 (315inch) 4.84| 8.42| 8.71| 9.02| 9.36/10.11
EPDREH4020-10-005-TH3 ® 10 (3W4inch) 4.14|10.48/10.85|11.24|11.66|12.60
EPDREH4020-12-005-TH3 o 2 12 (472inch) 1.2 1.92 50 4 3.62(12.55|12.99(13.45(13.96|15.09
EPDREH4020-2.5-01-TH3 @ |(.078inch) 2.5 (0%neh)| ) 9.05| 2.73| 2.82| 2.92| 3.03| 3.26
EPDREH4020-3-01-TH3 o 3 (118inch) 8.39| 3.25| 3.36| 3.47| 3.60| 3.89
EPDREH4020-4-01-TH3 o 4 (157inch) 7.33| 4.28| 4.43| 4.58| 4.75| 5.13
EPDREH4020-5-01-TH3 () 0.1 | 5019 6.50| 5.31| 5.50| 5.69| 5.90| 6.37
EPDREH4020-6-01-TH3 o (00dinch) | 6 (236inch) 5.84| 6.35| 6.57| 6.80| 7.05| 7.62
EPDREH4020-8-01-TH3 ® 8 (316inch) 4.86| 8.42| 8.71| 9.02| 9.35/10.10
EPDREH4020-10-01-TH3 ® 10 (394neh) 4.16(10.48/10.84(11.23|11.65(12.59
EPDREH4020-12-01-TH3 o 12 (472inch) 3.63/12.55(12.98|13.45(13.95(15.07
EPDREH4020-2.5-02-TH3 o 2.5 (08inch) 9.19| 2.73| 2.82| 2.91| 3.01| 3.24
EPDREH4020-3-02-TH3 ) 3 (118inch) 8.52| 3.24| 3.35| 3.46| 3.59| 3.86
EPDREH4020-4-02-TH3 o 4 (157inch) 7.42| 4.28| 4.42| 4.57| 4.74| 5.11
EPDREH4020-5-02-TH3 [ ) 0.2 | 50197 6.58| 5.31| 5.49| 5.68| 5.89| 6.35
EPDREH4020-6-02-TH3 () (.008inch) | - 6 (236inch) 5.90| 6.34| 6.56| 6.79| 7.04| 7.59
EPDREH4020-8-02-TH3 () 8 (316inch) 4.90| 8.41| 8.70| 9.01| 9.34|10.08
EPDREH4020-10-02-TH3 o 10 (394neh) 4.19(10.48/10.84|11.22|11.64|12.56
EPDREH4020-12-02-TH3 [ 12 (4720neh) 3.65(12.55|12.98/13.44|13.94/15.05

@ : Inventory maintained in US % : Inventory maintained in Japan



Effective
under neck

[N ote] Dr? length

angle

The actual effective under neck length | Interference

with respect to the draft angle differs angle

from the Epoch Deep Radius Evolution Gk
EPDREH4 - .':.: - -TH3 IEIZZSeEt-)AeTSI:.re to check this. ]

Size(mm) Interference|  Effective under neck length
T Geake Stock E?:I ?;éruir Ur}iﬁrg rt\ﬁck |£InLgteh l\:j?;:.k IOe\;egrS:I Sgia;k agg’le with respect to draft angle
DC | RE | LU |APMX| DN LF |pconws| ) |05 | 1° |15 20 | &

EPDREH4020-2.5-03-TH3 o 2.5 (008inch) 9.34| 2.72| 2.81| 2.90| 3.00| 3.22 .
EPDREH4020-3-03-TH3 [ J 3(18inch) 8.64| 3.24| 3.34| 3.45| 3.57| 3.84 Ly
EPDREH4020-4-03-TH3 [ J 4(157inch) 7.52| 427| 4.41| 4.56| 4.72| 5.08 S
EPDREH4020-5-03-TH3 [ J 0.3 5 (197inch) 6.65| 5.31| 5.48| 5.67| 5.87| 6.33 .E
EPDREH4020-6-03-TH3 [ ] (012inch) | - 6 (236inch) 5.96| 6.34| 6.55| 6.78) 7.02| 7.57 §
EPDREH4020-8-03-TH3 o 8 (:315inch) 4.94| 8.41| 8.69| 8.99| 9.32|10.05
EPDREH4020-10-03-TH3 ([ 10/(3%inch) 4.22110.48|10.83|11.21|11.62|12.54
EPDREH4020-12-03-TH3 o 2 12 (472inch) 1.2 1.92 50 4 3.68(12.54|12.97|13.43|13.92|15.03
EPDREH4020-2.5-05-TH3 @ | (079inch) 25(0ent)| ’ 9.65| 2.72| 2.79| 2.88| 2.97| 3.7
EPDREH4020-3-05-TH3 o 3(118inch) 8.91| 3.23| 3.33| 3.43| 3.54| 3.79
EPDREH4020-4-05-TH3 [ 4(157ineh) 7.72| 4.27| 4.40| 4.54| 4.69| 5.03
EPDREH4020-5-05-TH3 o 0.5 5 (197inch) 6.81| 5.30| 5.47| 5.65| 5.84| 6.28
EPDREH4020-6-05-TH3 ] (:020inch) | - 6 (236inch) 6.09| 6.33| 6.54| 6.76| 6.99| 7.52
EPDREH4020-8-05-TH3 o 8 (:315inch) 5.03| 8.40| 8.68| 8.97| 9.29/10.01
EPDREH4020-10-05-TH3 o 10/(3%inch) 4.28(10.47|10.82|11.19]11.59|12.49
EPDREH4020-12-05-TH3 o 12/(472inch) 3.72|12.54|12.96|13.41|13.89|14.98
EPDREH4030-4-005-TH3 [ 4(15Tinch) 50 8.73| 4.36| 4.51| 4.67| 4.84| 5.23
EPDREH4030-6-005-TH3 [ J 6 (:236inch) 7.27| 6.43| 6.65| 6.89| 7.14| 7.72
EPDREH4030-8-005-TH3 o 8 (:315inch) 55 6.22| 8.49| 8.79| 9.10| 9.44/10.21
EPDREH4030-10-005-TH3 o 10/(3%inch) 5.44110.56/10.93|11.32|11.74|12.69
EPDREH4030-12-005-TH3 o (_(%2%31) 12 (472inch) 4.83(12.63|13.07|13.54|14.04|15.18
EPDREH4030-14-005-TH3 [ J 14 (%5inch) 60 4.34114.70|15.21|15.75|16.34(17.67
EPDREH4030-16-005-TH3 o 16 (630inch) 3.95|16.76|17.35|17.97|18.64|20.15
EPDREH4030-18-005-TH3 o 18 (709inch) 65 3.62(18.83/19.49|20.19|20.94 |22.64
EPDREH4030-20-005-TH3 o 20 (787inch) 3.34/20.90/21.62|22.40|23.24|25.12
EPDREH4030-4-01-TH3 [ J 4(15Tinch) 50 8.78| 4.36| 4.51| 4.67| 4.84| 5.22
EPDREH4030-6-01-TH3 [ J 6 (:236inch) 7.30| 6.43| 6.65| 6.88| 7.14| 7.7
EPDREH4030-8-01-TH3 L4 3 8 (318inch) 18 2.88 55 6 6.24| 8.49| 8.79| 9.10| 9.44/10.19
EPDREH4030-10-01-TH3 @ | (118inch) 10/(3%inch) ) ) 5.45(10.56|10.92|11.32|11.74|12.68
EPDREH4030-12-01-TH3 [ J (.0((1)4}:ch) 12 (472inch) 4.84112.63|13.06(13.53|14.04(15.17
EPDREH4030-14-01-TH3 [ J 14 (%5inch) 60 4.35(14.69/|15.20|15.75|16.34|17.65
EPDREH4030-16-01-TH3 [ J 16 (630inch) 3.96(16.76|17.34|17.97|18.64|20.14
EPDREH4030-18-01-TH3 o 18 (709inch) 65 3.62(18.83/19.48|20.18|20.94|22.63
EPDREH4030-20-01-TH3 o 20(787inch) 3.34(20.90/21.62|22.40|23.23|25.11
EPDREH4030-4-02-TH3 [ J 4(15Tinch) 50 8.87| 4.35| 450 4.66| 4.82| 5.20
EPDREH4030-6-02-TH3 [ J 6 (:236inch) 7.36| 6.42| 6.64| 6.87| 7.12| 7.68
EPDREH4030-8-02-TH3 [ 0.2 8 (315inch) 55 6.29| 8.49| 8.78| 9.09| 9.42|10.17
EPDREH4030-10-02-TH3 o (008inch) | 10 (394inch) 5.49(10.56/10.92|11.30(11.72|12.66
EPDREH4030-12-02-TH3 [ J 12 (472inch) 60 4.87|12.62|13.06(13.52|14.02(15.14
EPDREH4030-14-02-TH3 o 14 (S5inch) 4.38(14.69|15.20(15.74/16.32(17.63

For detailed information on the EPDREH4 @ 1 to @ 1.5 cutting conditions, refer to pages 66, 67, 71, 72, 80, 81, 85 and 86.



Line Up

4 Flutes

- Corner radius tolerance : £0.005 (centerline datum)
RE //%«rJrHL 2
) D&‘H yu| IZ
4 FlUtes  m— o v 8
M,_J LU 15° ‘ @]
LF
EPDREHA::i-3.0= 0 =-TH3 Om =
Size(mm) Inerference| ~ Effective under neck length
romesse (o el [ Cor U] T | o [y | o | | i repesoratane
DC | RE LU | APMX| DN LF |pconws| ) |05 1° |15 20 | &
. EPDREH4030-16-02-TH3 o 16 (.630inch) 60 3.97(16.76(17.34|17.95|18.62(20.12
m  EPDREH4030-18-02-TH3 ® (O&-ifch) 18 (79 65 3.64/18.83]19.47/20.17|20.92[22.60
2 EPDREH4030-20-02-TH3 o ’ 20 (787inch) 3.36/20.89(21.61|22.39(23.22(25.09
E EPDREH4030-4-03-TH3 o 4 (157inch) 50 8.96| 4.35| 4.49| 4.64| 4.81| 517
= EPDREH4030-6-03-TH3 o 6 (.23inch) 7.42| 6.42| 6.63| 6.86| 7.11| 7.66
EPDREH4030-8-03-TH3 o 8 (315inch) 55 6.33| 8.49| 8.77| 9.08| 9.41(10.15
EPDREH4030-10-03-TH3 o 10 (3%inch) 5.52110.55(10.91(11.29(11.71(12.63
EPDREH4030-12-03-TH3 o (0102'igch) 12 (472inch) 4.90/12.62|13.05(13.51(14.01(15.12
EPDREH4030-14-03-TH3 o ' 14 (551inch) 60 4.40(14.69(15.19/15.73|16.31(17.61
EPDREH4030-16-03-TH3 o 16 (830inch) 3.99/16.76/17.33|17.94(18.61(20.09
EPDREH4030-18-03-TH3 o (.11gnch) 18 (109inch) | 1.8 2.88 65 6 3.65/18.82|19.47|20.16(20.91 |22.58
EPDREH4030-20-03-TH3 o 20 (787inch) 3.37/20.89|21.61|22.38|23.21|25.07
EPDREH4030-4-05-TH3 o 4 (157inch) 50 9.15| 4.34| 4.48| 4.62| 4.78| 5.13
EPDREH4030-6-05-TH3 o 6 (.23inch) 7.55| 6.41| 6.62| 6.84 7.08| 7.61
EPDREH4030-8-05-TH3 o 8 (:315inch) 55 6.43| 8.48| 8.76| 9.06| 9.38(10.10
EPDREH4030-10-05-TH3 o 10 (394inch) 5.60(10.55/10.90(11.27(11.68|12.59
EPDREH4030-12-05-TH3 o (.Ogdii)ch) 12 (472inch) 4.95|12.61(13.04|13.49(13.98(15.07
EPDREH4030-14-05-TH3 o 14 (551inch) 60 4.44|14.68(15.18/15.71(16.28(17.56
EPDREH4030-16-05-TH3 o 16 (630inch) 4.03/16.75|17.31|17.92(18.58|20.05
EPDREH4030-18-05-TH3 o 18 (T0inch) 65 3.69/18.82|19.45|20.14|20.88(22.53
EPDREH4030-20-05-TH3 o 20 (787inch) 3.40/20.88|21.59|22.36(23.18(25.02
EPDREH4040-8-01-TH3 o 8 (318inch) 55 4.80| 8.55| 8.84| 9.16| 9.50(10.26
EPDREH4040-10-01-TH3 o 10 (:394inch) 4.12/10.62|10.98(11.38(11.80(12.75
EPDREH4040-12-01-TH3 o 12 (472inch) 3.60/12.68(13.12|13.59(14.10(15.24
EPDREH4040-14-01-TH3 o 14 (S5linch) 60 3.20/14.75|15.26|15.81(16.40(17.72
EPDREH4040-16-01-TH3 o (.O&i;llch) 16 (:630inch) 2.88(16.82|17.40(18.03(18.70 |lnirerens
EPDREH4040-18-01-TH3 o 18 (70inch) 2.62|18.89(19.54/20.24(21.00 | Ihineteens
EPDREH4040-20-01-TH3 o 20 (787inch) 65 2.40/20.95|21.68(22.46|23.30 |lnirerens
EPDREH4040-22-01-TH3 o 22 (866inch) 2.2223.02|23.82|24.68(25.60 | Ihirtzen:
EPDREH4040-24-01-TH3 o 4 24 (945inch) 35 3.85 70 6 2.06(25.09|25.96(26.89(27.90 |lnireans
EPDREH4040-8-02-TH3 @ | (157inch) 8 (315inch) ’ ’ 55 4.84| 855| 8.84| 9.15| 9.49(10.24
EPDREH4040-10-02-TH3 o 10 (:394inch) 4.15/10.61(10.98(11.37(11.79(12.73
EPDREH4040-12-02-TH3 o 12 (472inch) 3.62/12.68|13.12|13.58/14.09|15.21
EPDREH4040-14-02-TH3 o 14 (S5inch) 60 3.22114.75|15.26|15.80(16.39(17.70
EPDREH4040-16-02-TH3 o (.O(E)S'ifch) 16 (:630inch) 2.89/16.82|17.40(18.02(18.69 | Ihireteen:
EPDREH4040-18-02-TH3 o 18 (709inch) 2.63/18.88|19.53|20.23|20.98 | loieree
EPDREH4040-20-02-TH3 o 20(787mch) 65 2.41(20.95|21.67(22.45|23.28 |lniterens
EPDREH4040-22-02-TH3 o 22 (866inch) 2.22(23.02|23.81(24.67|25.58 |lniteans
EPDREH4040-24-02-TH3 o 24 (35inch) 70 2.06(25.09|25.95(26.88(27.88 |Initeans

@ : Inventory maintained in US % : Inventory maintained in Japan



Effective
under neck

[N ote] Dr? length

angle

The actual effective under neck length | Interference

with respect to the draft angle differs angle

from the Epoch Deep Radius Evolution Gk
EPDREH4 - .':.: - -TH3 IEIZSSeEt-)/;e\TSI:Ire to check this. ]

Size(mm) Interference| ~ Effective under neck length
fomoodesna) et | e | ' | g | o | B | respectiodftanl
DC | RE LU |APMX| DN LF |pconms| () |05°| 1° |15 20 | 3

EPDREH4040-8-03-TH3 o 8 (315inch) 55 4.89| 8.54| 8.83| 9.14| 9.47|10.22 .
EPDREH4040-10-03-TH3 o 10 (3%4inch) 4.18(10.61/10.97|11.36|11.77|12.70 o
EPDREH4040-12-03-TH3 o 12 (472inch) 3.65(12.68|13.11|13.57(14.07|15.19 E
EPDREH4040-14-03-TH3 [ 14 (55tinch) 60 3.24(14.75|15.25|15.79|16.37|17.68 T
EPDREH4040-16-03-TH3 ° : of’z}fch) 16 (530icr) 2.91[16.81[17.39]18.0118.67|hitter =
EPDREH4040-18-03-TH3 o ' 18 (T08inch) 2.64(18.88|19.53|20.22|20.97 | yirefeenee
EPDREH4040-20-03-TH3 o 20(787|nch) 65 2.42|20.95|21.67|22.44|23.27 |lnirereens
EPDREH4040-22-03-TH3 o 22 (8e6inch) 2.23|23.01|23.81|24.66 |25.57 |lnirereene
EPDREH4040-24-03-TH3 o 24 (945inch) 70 2.07(25.08|25.95|26.87|27.87 | ireenee
EPDREH4040-8-05-TH3 o 8 (318inch) 55 4.97| 8.54| 8.82| 9.12| 9.44|10.17
EPDREH4040-10-05-TH3 o 10 (3%4inch) 4.24(10.60/10.96|11.33(11.74|12.66
EPDREH4040-12-05-TH3 o 12 (472inch) 3.69(12.67|13.10|13.55(14.04|15.14
EPDREH4040-14-05-TH3 [ J 14 (55tinch) 60 3.27(14.74|15.24|15.77|16.34|17.63
EPDREH4040-16-05-TH3 o (.15;}nch) (,O%}fch) 16 (60nct)| 3.5 3.85 6 2.94(16.81|17.37|17.98|18.64 |lhirene
EPDREH4040-18-05-TH3 o 18 (709inch) 2.67(18.87|19.51|20.20|20.94 |lnirereens
EPDREH4040-20-05-TH3 o 20 (787inch) 65 2.44120.94|21.65|22.42|23.24 |lnitereen
EPDREH4040-22-05-TH3 [ J 22 (8e6inch) 2.25|23.01|23.79|24.63 |25.54 |lnirereens
EPDREH4040-24-05-TH3 o 24 (945inch) 70 2.09(25.08|25.93|26.85|27.84 | irenee
EPDREH4040-8-10-TH3 o 8 (315inch) 55 5.19| 8.52| 8.78| 9.06| 9.37|10.05
EPDREH4040-10-10-TH3 [ 10 (3%4inch) 4.40(10.59/10.92|11.28(11.67|12.54
EPDREH4040-12-10-TH3 o 12 (472inch) 3.82(12.65|13.06|13.50{13.97|15.02
EPDREH4040-14-10-TH3 [ J 14 (55tinch) 60 3.37(14.72|15.20|15.71|16.27|17.51
EPDREH4040-16-10-TH3 o (,0391inch) 16 (630inch) 3.02(16.79|17.34|17.93|18.57|20.00
EPDREH4040-18-10-TH3 [ 18 (709inch) 2.73|18.86|19.48|20.15|20.87 |lnirerens
EPDREH4040-20-10-TH3 o 20 (787inch) 65 2.4920.92|21.62|22.36|23.17 |lireeenee
EPDREH4040-22-10-TH3 [ J 22 (866inch) 2.29(22.99|23.76|24.58|25.47 |lhireenee
EPDREH4040-24-10-TH3 [ J 24 (94inch) 70 2.13(25.06|25.90|26.80(27.77 |Wireeenee
EPDREH4050-10-01-TH3 o 10 (394inch) 60 2.38(10.62|10.9811.38|11.80 |lninerens
EPDREH4050-15-01-TH3 o 0.1 |15ty 1.69(15.79|16.33|16.92 | e No e
EPDREH4050-20-01-TH3 (] (.004inch) | 20 (787inch) 65 1.30{20.95|21.68 |Mninreence) Nomerence| N s
EPDREH4050-25-01-TH3 o 25 (984inch) 70 1.06(26.12{27.03 |\ninreece) Noimerrence| No s
EPDREH4050-10-02-TH3 [ J 10 (394inch) 60 2.40(10.61|10.98|11.37|11.79 |lninerence
EPDREH4050-15-02-TH3 ® 5 0.2 | 15(tinch) 4 4.85 6 1.7015.78|16.33|16.91 | e Ninereere
EPDREH4050-20-02-TH3 @ | (197inch) | (.008inch) | 20 (78Tinch) ’ 65 1.31(20.95(21.67 |Noinreence| Nomerence| N s
EPDREH4050-25-02-TH3 ] 25 (98tinch) 70 1.07(26.12{27.02 |Noinreence| Noimerence| No s
EPDREH4050-10-03-TH3 [ J 10 (394inch) 60 2.42(10.61(10.97|11.36|11.77 |Noireeenee
EPDREH4050-15-03-TH3 L 0.3 | 15(tinch) 1.7115.78|16.32|16.90 | lniice Ninereere
EPDREH4050-20-03-TH3 o (.012inch) | 20 (787inch) 65 1.32(20.95(21.677 |Mnineence Noimerrence| N neerenee
EPDREH4050-25-03-TH3 (] 25 (98dinch) 70 1.07(26.12{27.02 |\ninence | Noiererence| No mreece

For detailed information on the EPDREH4 @ 1.5 to @ 3 cutting conditions, refer to pages 67, 68, 72, 73, 81, 82, 86 and 87.



Line Up

4 Flutes

- Corner radius tolerance : £0.005 (centerline datum)
Radius RE z

RS
4 Flutes —————_ DC ; y 18
APMX | J LU 15 o
LF
EPDREHA::i-3.0= 0 =-TH3 O
/) Interference|  Effective under neck length
S Tool | Comer ] i | | et Shrk | | i respectto datt ange
DC | RE LU | APMX| DN LF |pconws| ) |05 1° |15 20 | &
. EPDREH4050-10-05-TH3 o 10 (394inch) 60 2.46|10.60|10.96|11.33(11.74lireteence
™  EPDREH4050-15-05-TH3 L 0.5 | 15(stinch) 1.73 15.77]16.31|16.88| lnitafece e
2 EPDREH4050-20-05-TH3 ([ J (.020inch) | 20 (787inch) 65 1.33(20.94|21.65 | Noinerenc | Noineeence) loinerence
E EPDREH4050-25-05-TH3 ([ J 5 25 (%84inch) 4 4.85 70 6 1.08 |26.11(27.00 | Noinerenc| Noineeence) loinerence
= EPDREH4050-10-10-TH3 @ |((197inch) 10 (394inch) ’ 60 2.57110.59|10.92|11.2811.67 | lireeence
EPDREH4050-15-10-TH3 L 1 |15 (i) 1.78 |15.76|16.27| 16.82| lhitface loeeece
EPDREH4050-20-10-TH3 o (.039inch) | 20 (78Tinch) 65 1.36 120.92| 21.62 | Noinareens| Nomerrence) Noineence
EPDREH4050-25-10-TH3 [ J 25 (%84inch) 70 1.10|26.09| 26.97 | Noinererc| Noineeence| loinerence
EPDREH4060-12-01-TH3 o 12 (412inch) 60 0.00 | Noireteence) Noierence| No ererence | o neene | Mo eeence
EPDREH4060-18-01-TH3 ® 0.1 |18 CT0gineh) 0.00 | oo Nontrien Nomrienc o) Noinerenc
EPDREH4060-24-01-TH3 o (.004inch) | 24 (345inch) 70 0.00 | Noinreenc| Noinerence| No merrence) Noieene | No mererence
EPDREH4060-30-01-TH3 o 30 (1181inch) 80 0.00 | Noirteeence) Noierence| No e | o merence | Mo eeence
EPDREH4060-12-02-TH3 o 12 (412inch) 60 0.00 | Noireteence) Noierrence| No e | o nerene | Mo eeence
EPDREH4060-18-02-TH3 ® 0.2 | 18(Tgnc) 0.00 | oo Nontrien Nomrien Nonaren Noinerenc
EPDREH4060-24-02-TH3 ( (.008inch) | 24 (345inch) 70 0.00 | Noireen| Noinerrence| No merrence) Noierene | No mererence
EPDREH4060-30-02-TH3 [} 30 (1.181inch) 80 0.00 | Noinreenc| Noiedencs | No merrence) Noieene | No merrence
EPDREH4060-12-03-TH3 o 12 (412inch) 60 0.00 | Noirteeence) Noierence| Noereence | o merence | Mo eeence
EPDREH4060-18-03-TH3 ® ¢ 0.3 | 18(mgnct) 5 5.85 6 0.00 | Hoitreene| Nontrien Nomaren) Noneren) Noineren
EPDREH4060-24-03-TH3 @ | (:236inch) | (.012inch) | 24 (945inch) ’ 70 0.00 | Noiteteence) Noiereence| No ererence | No neeene | Mo eeence
EPDREH4060-30-03-TH3 [} 30 (1.181inch) 80 0.00 | Noireen| Noinerence| No merrence) Noieence | No merernce
EPDREH4060-12-05-TH3 ( 12 (472inch) 60 0.00 | Noinreenc| Noinedrence | No merrence) Noieene | No neerence
EPDREH4060-18-05-TH3 L 0.5 | 18(mgnc) 0.00 | Hoiteene| Nontrien) Noieren Nonerene) Noinerene
EPDREH4060-24-05-TH3 o (.020inch) | 24 (345inch) 70 0.00 | Noirteteence) Noierrence| No ererence | o neene | Mo eeence
EPDREH4060-30-05-TH3 [} 30 (1.181inch) 80 0.00 | Noiteteence) Noireence| No ererence | o neene | Mo eeence
EPDREH4060-12-10-TH3 o 12 (472inch) 60 0.00 | o Noierence| No merrence) Noieence | No mererence
EPDREH4060-18-10-TH3 ® 1 | 18(M8ineh) 0.00 | No e Noineece Noer o netce o e
EPDREH4060-24-10-TH3 o (.039inch) | 24 (Ysinch) 70 0.00 | Noirefeence) Noierence| No e | o nerene | Mo eeence
EPDREH4060-30-10-TH3 [ ) 30 (1.18¢inch) 80 0.00 | Noireteence) Noiereence| Noererence | No neene | Mo eeence

For detailed information on the EPDREH4 @5 and @ 6 cutting conditions, refer to pages 68, 69, 73, 74, 82, 83, 87 and 88.

@ : Inventory maintained in US % : Inventory maintained in Japan



Recommended Cutting Conditions (Inch)

High efficiency

2 Flutes cuttiing condition For detailed information on high-accuracy cutting conditions, refer to page 63.
1 2 3 4 5
Work material Pre-g?éceilened Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% B65% 55%
Tool dia. |Comer radius| Under neck ap Revolution | Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate

(Ec% (iEth) lzggrwt)h (ineh) (mirr’ﬂ) (|gn1/|) (mgﬂ) (|g|\f/|) (mi,rlﬂ) (Ilg’/l\fll) (mirr’ﬂ) (|gv\f/|) (m(r'ﬂ) (II!’/l\f/I)
.02 .0006 | 42,500 | 28.0 | 37,500 | 21.7 | 35,000 | 17.7 | 31,500 | 16.1 | 31,880 | 12.6
001 .039 .0004 | 42,500 | 28.0 | 37,500 | 21.7 | 35,000 | 17.7 | 31,500 | 16.1 | 31,880 | 12.6
008 .02 .0008 | 42,500 | 28.0 | 37,500 | 21.7 | 35,000 | 17.7 | 31,500 | 16.1 | 31,880 | 12.6
002 .039 .0006 | 42,500 | 28.0 | 37,500 | 21.7 | 35,000 | 17.7 | 31,500 | 16.1 | 31,880 | 12.6
.039 .0006 | 40,800 | 28.7 | 36,000 | 21.7 | 33,600 | 17.3 | 30,240 | 15.7 | 30,600 | 12.2
001 .079 .0004 | 33,050 | 23.2 | 29,160 | 17.3 | 27,220 | 14.2 | 24,490 | 12.6 | 24,790 9.8
012 .039 .0008 | 40,800 | 28.7 | 36,000 | 21.7 | 33,600 | 17.3 | 30,240 | 15.7 | 30,600 | 12.2
002 .079 .0005 | 33,050 | 23.2 | 29,160 | 17.3 | 27,220 | 14.2 | 24,490 | 12.6 | 24,790 9.8
.039 .0006 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
-001 .079 .0005 | 32,260 | 28.0 | 28,800 | 22.0 | 26,730 | 18.1 | 24,050 | 16.1 | 24,480 | 12.6
.039 .001 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
018 ) 002 e | o006 32,260 | 28.0 | 28,800 | 22.0 | 26,730 | 18.1 | 24,050 | 16.1 | 24,480 | 12.6
.039 .0013 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
-004 .079 .0011 | 32,260 | 28.0 | 28,800 | 22.0 | 26,730 | 18.1 | 24,050 | 16.1 | 24,480 | 12.6
.039 .0006 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
.001 .079 .0005 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
.118 .0004 | 26,440 | 248 | 23,330 | 18,5 | 21,770 | 15.0 | 19,600 | 13.4 | 19,830 | 10.6
.039 .0012 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
.020 .002 .079 .0009 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
.118 .0007 | 26,440 | 248 | 23,330 | 18.5 | 21,770 | 15.0 | 19,600 | 13.4 | 19,830 | 10.6
.039 .0014 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
.004 .079 .0012 | 32,260 | 31.1 | 28,800 | 24.4 | 26,730 | 20.1 | 24,050 | 18.1 | 24,480 | 14.2
.118 .0008 | 26,440 | 248 | 23,330 | 18.5 | 21,770 | 15.0 | 19,600 | 13.4 | 19,830 | 10.6
.079 .0006 | 32,260 | 39.0 | 28,800 | 30.3 | 26,730 | 25.2 | 24,050 | 22.4 | 24,480 | 17.3
-001 157 .0005 | 26,440 | 31.1 | 23,330 | 23.2 | 21,770 | 18.9 | 19,600 | 16.9 | 19,830 | 13.0
024 002 .079 .0011 | 32,260 | 39.0 | 28,800 | 30.3 | 26,730 | 25.2 | 24,050 | 22.4 | 24,480 | 17.3
) ) 157 .0007 | 26,440 | 31.1 | 23,330 | 23.2 | 21,770 | 18.9 | 19,600 | 16.9 | 19,830 | 13.0
.079 .0014 | 32,260 | 39.0 | 28,800 | 30.3 | 26,730 | 25.2 | 24,050 | 22.4 | 24,480 | 17.3
-004 157 .0009 | 26,440 | 31.1 | 23,330 | 23.2 | 21,770 | 18.9 | 19,600 | 16.9 | 19,830 | 13.0
.079 .0009 | 34,000 | 55.5 | 30,000 | 43.7 | 28,000 | 35.4 | 25,200 | 31.9 | 25,500 | 24.8
-001 157 .0006 | 34,000 | 44.5 | 30,000 | 35.0 | 28,000 | 28.3 | 25,200 | 25.6 | 25,500 | 20.1
002 .079 .0015 | 34,000 | 55.5 | 30,000 | 43.7 | 28,000 | 35.4 | 25,200 | 31.9 | 25,500 | 24.8
157 .001 34,000 | 44.5 | 30,000 | 35.0 | 28,000 | 28.3 | 25,200 | 25.6 | 25,500 | 20.1
031 004 .079 .0019 | 34,000 | 55.5 | 30,000 | 43.7 | 28,000 | 35.4 | 25,200 | 31.9 | 25,500 | 24.8
157 .0013 | 34,000 | 44.5 | 30,000 | 35.0 | 28,000 | 28.3 | 25,200 | 25.6 | 25,500 | 20.1
008 .079 .0032 | 34,000 | 55.5 | 30,000 | 43.7 | 28,000 | 35.4 | 25,200 | 31.9 | 25,500 | 24.8
.157 .0022 | 34,000 | 44.5 | 30,000 | 35.0 | 28,000 | 28.3 | 25,200 | 25.6 | 25,500 | 20.1

[Note] Refer to the comments and notes below the table on page 62 regarding usage.

€H1-H3yad3a .



Recommended Cutting Conditions (Inch)

High efficiency

2 Flutes cuttiing condition For detailed information on high-accuracy cutting conditions, refer to page 63.
1 2 3 4 5
Work material Pre-gztaéglened Hardened Steel Hardened Steel | Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% B65% 55%
Tool dia. |Comer radius| Under neck ap Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
<Ec% (Eth) '3933? (ine) (mirr’m (|g|\f/|) (mi,r71'1) (|;>/|\f/|) (mirr,ﬂ) (|gr\f/|) (mgﬂ) (Ill’/l\f/l) (mirr]ﬂ) (|gn1/|)
.079 .0006 | 33,440 | 71.3 | 29,620 | 55.9 | 27,710 | 45.7 | 24,940 | 41.3 | 25,170 | 31.9
001 157 .0005 | 30,600 | 65.0 | 27,000 | 50.8 | 25,200 | 41.7 | 22,680 | 37.4 | 22,950 | 29.1
.236 .0004 | 24,790 | 528 | 21,870 | 41.3 | 20,410 | 339 | 18,370 | 30.3 | 18,590 | 23.6
.315 .0003 | 22,030 | 469 | 19,440 | 36.6 | 18,140 | 29.9 | 16,330 | 26.8 | 16,520 | 20.9
.079 .0018 | 33,440 | 71.3 | 29,620 | 55.9 | 27,710 | 45.7 | 24,940 | 41.3 | 25,170 | 31.9
. 002 157 .0011 | 30,600 | 65.0 | 27,000 | 50.8 | 25,200 | 41.7 | 22,680 | 37.4 | 22,950 | 29.1
E .236 .0007 | 24,790 | 52.8 | 21,870 | 41.3 | 20,410 | 339 | 18,370 | 30.3 | 18,590 | 23.6
E 039 .315 .0006 | 22,030 | 469 | 19,440 | 36.6 | 18,140 | 29.9 | 16,330 | 26.8 | 16,520 | 20.9
IEI .079 .0026 | 33,440 | 71.3 | 29,620 | 55.9 | 27,710 | 45.7 | 24,940 | 41.3 | 25,2170 | 31.9
@ 004 157 .0015 | 30,600 | 65.0 | 27,000 | 50.8 | 25,200 | 41.7 | 22,680 | 37.4 | 22,950 | 29.1
.236 .0009 | 24,790 | 52.8 | 21,870 | 41.3 | 20,410 | 33.9 | 18,370 | 30.3 | 18,590 | 23.6
.315 .0009 | 22,030 | 46.9 | 19,440 | 36.6 | 18,140 | 29.9 | 16,330 | 26.8 | 16,520 | 20.9
.079 .0043 | 33,440 | 71.3 | 29,620 | 55.9 | 27,710 | 45.7 | 24,940 | 41.3 | 25,170 | 31.9
008 157 .0028 | 30,600 | 65.0 | 27,000 | 50.8 | 25,200 | 41.7 | 22,680 | 37.4 | 22,950 | 29.1
.236 .0016 | 24,790 | 52.8 | 21,870 | 41.3 | 20,410 | 339 | 18,370 | 30.3 | 18,590 | 23.6
.315 .0016 | 22,030 | 46.9 | 19,440 | 36.6 | 18,140 | 29.9 | 16,330 | 26.8 | 16,520 | 20.9

(1) ap indicates guidelines for Group 1 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.

(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to
calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.

(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1° or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH2010-2-02-TH3 tool:
Cutting depth = .004 inch (0.11mm) (ap) X 0.85 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = .003 inch (0.075mm)

[Note]

(® Use the appropriate coolant for the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted
according to the machining shape, purpose and the machine type.

® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.



High accuracy
2 Flutes For detailed information on high-efficiency cutting conditions, refer to page 61.
1 2 3 4 5
Work material Pre-getlgé?ned Hardened Steel | Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% 65% 55%
Tool dia. |Corner radius| Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
(i?ccm <i'§th) lﬁrr:cgr})h (ineh) (mﬁu (|F\’/r\f/|) (m?ﬂ) (|F‘>/|:/|) (mirr’ﬂ) (|gn1/|) (mirr’ﬂ) (|g|\f/|) (mi,rlﬂ) (Ilg’/l\fll)
.02 .0006 | 50,000 8.3 | 50,000 7.1 | 50,000 6.3 | 45,000 5.5 | 42,500 4.3
001 .039 .0004 | 50,000 8.3 | 50,000 7.1 | 50,000 6.3 | 45,000 5.5 | 42,500 4.3
008 .02 .0008 | 50,000 8.3 | 50,000 7.1 | 50,000 6.3 | 45,000 5.5 | 42,500 4.3
002 .039 .0006 | 50,000 8.3 | 50,000 7.1 | 50,000 6.3 | 45,000 5.5 | 42,500 4.3
.039 .0006 | 50,000 18.1 | 50,000 | 13.4 | 50,000 | 12.6 | 45,000 | 11.4 | 42,500 8.7
001 .079 .0004 | 45,000 16.5 | 45,000 | 11.8 | 45,000 | 11.4 | 40,500 | 10.2 | 38,250 7.9
012 .039 .0008 | 50,000 18.1 | 50,000 | 13.4 | 50,000 | 12.6 | 45,000 | 11.4 | 42,500 8.7
002 .079 .0005 | 45,000 16.5 | 45,000 | 11.8 | 45,000 | 11.4 | 40,500 | 10.2 | 38,250 7.9
.039 .0006 | 50,000 18.1 | 40,000 | 12.6 | 36,000 | 10.6 | 32,400 9.4 | 30,600 7.5
001 .079 .0005 | 45,000 16.1 | 36,000 | 11.4 | 34,000 9.4 | 30,600 8.7 | 28,900 6.7
.039 .001 50,000 18.1 | 40,000 | 12.6 | 36,000 | 10.6 | 32,400 9.4 | 30,600 7.5
016 002 .079 .0006 | 45,000 16.1 | 36,000 | 11.4 | 34,000 9.4 | 30,600 8.7 | 28,900 6.7
.039 .0013 | 50,000 18.1 | 40,000 | 12.6 | 36,000 | 10.6 | 32,400 9.4 | 30,600 7.5
004 .079 .0011 | 45,000 16.1 | 36,000 | 11.4 | 34,000 9.4 | 30,600 8.7 | 28,900 6.7
.039 .0006 | 40,000 18.1 | 30,000 | 15.0 | 28,000 | 12.6 | 25,200 | 11.0 | 23,800 8.7
.001 .079 .0005 | 40,000 18.1 | 30,000 | 15.0 | 28,000 | 12.6 | 25,200 | 11.0 | 23,800 8.7
118 .0004 | 36,000 16.1 | 27,000 | 12.6 | 24,500 | 10.2 | 22,050 9.1 | 20,830 71
.039 .0012 | 40,000 18.1 | 30,000 | 15.0 | 28,000 | 12.6 | 25,200 | 11.0 | 23,800 8.7
.020 .002 .079 .0009 | 40,000 18.1 | 30,000 | 15.0 | 28,000 | 12.6 | 25,200 | 11.0 | 23,800 8.7
118 .0007 | 36,000 16.1 | 27,000 | 12.6 | 24,500 | 10.2 | 22,050 9.1 | 20,830 7.1
.039 .0014 | 40,000 18.1 | 30,000 | 15.0 | 28,000 | 12.6 | 25,200 | 11.0 | 23,800 8.7
.004 .079 .0012 | 40,000 18.1 | 30,000 | 15.0 | 28,000 | 12.6 | 25,200 | 11.0 | 23,800 8.7
118 .0008 | 36,000 16.1 | 27,000 | 12.6 | 24,500 | 10.2 | 22,050 9.1 | 20,830 7.1
.079 .0006 | 37,830 | 23.6 | 28,200 | 15.4 | 23,000 | 12.6 | 20,700 | 11.4 | 19,550 8.7
001 .157 .0005 | 27,800 17.3 | 23,600 | 11.0 | 21,000 9.1 | 18,900 8.3 | 17,850 6.3
024 002 .079 .0011 | 37,830 | 23.6 | 28,200 | 15.4 | 23,000 | 12.6 | 20,700 | 11.4 | 19,550 8.7
157 .0007 | 27,800 17.3 | 23,600 | 11.0 | 21,000 9.1 | 18,900 8.3 | 17,850 6.3
.079 .0014 | 37,830 | 23.6 | 28,200 | 15.4 | 23,000 | 12.6 | 20,700 | 11.4 | 19,550 8.7
004 157 .0009 | 27,800 17.3 | 23,600 | 11.0 | 21,000 9.1 | 18,900 8.3 | 17,850 6.3
.079 .0009 | 28,000 | 25.6 | 20,000 | 15.7 | 20,000 | 14.2 | 18,000 | 12.6 | 17,000 9.8
001 157 .0006 | 28,000 | 20.5 | 20,000 | 12.6 | 20,000 | 11.4 | 18,000 | 10.2 | 17,000 7.9
.079 .0015 | 28,000 | 25.6 | 20,000 | 15.7 | 20,000 | 14.2 | 18,000 | 12.6 | 17,000 9.8
002 .157 .001 28,000 | 20.5 | 20,000 | 12.6 | 20,000 | 11.4 | 18,000 | 10.2 | 17,000 7.9
031 004 .079 .0019 | 28,000 | 25.6 | 20,000 | 15.7 | 20,000 | 14.2 | 18,000 | 12.6 | 17,000 9.8
157 .0013 | 28,000 | 20.5 | 20,000 | 12.6 | 20,000 | 11.4 | 18,000 | 10.2 | 17,000 7.9
008 .079 .0032 | 28,000 | 25.6 | 20,000 | 15.7 | 20,000 | 14.2 | 18,000 | 12.6 | 17,000 9.8
157 .0022 | 28,000 | 20.5 | 20,000 | 12.6 | 20,000 | 11.4 | 18,000 | 10.2 | 17,000 7.9

[Note] Refer to the comments and notes below the table on page 64 regarding usage.

€H1-H3yad3a .



Recommended Cutting Conditions (Inch)

High accuracy

2 Flutes cuttiing condition For detailed information on high-efficiency cutting conditions, refer to page 61.
1 2 3 4 5
Work material Pre-ré?ertétlened Hardened Steel | Hardened Steel | Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% 65% 55%
Tool dia. |Comer radius| Under neck ap Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate
<E°Ch> (ﬁth) Iﬁ'r‘]g“tp (er) (mﬁ—«) (,;,’,{,I) (m?ﬂ) <IF\’/nf/I) (mf:ﬂ) <IF‘>/n1/I) (mir;ﬂ (Ignfm <mir;4> (Ig&)
.079 .0006 | 30,290 | 47.6 | 26,730 | 37.8 | 24,950 | 31.5 | 22,450 | 28.3 | 21,210 | 22.0
157 .0005 | 27,540 | 40.9 | 24,300 | 32.3 | 22,680 | 26.4 | 20,410 | 23.6 | 19,280 | 18.5
-001 .236 .0004 | 22,310 | 33.1 | 19,680 | 26.0 | 18,370 | 21.3 | 16,530 | 19.3 | 15,620 | 15.0
.315 .0003 | 19,830 | 295 | 17,500 | 23.2 | 16,330 | 18.9 | 14,700 | 169 | 13,880 | 13.4
.079 .0018 | 30,250 | 47.6 | 26,730 | 37.8 | 24,950 | 31.5 | 22,450 | 28.3 | 21,210 | 22.0
. 002 157 .0011 | 28,920 | 44,5 | 24,300 | 32.3 | 22,680 | 26.4 | 20,410 | 23.6 | 19,280 | 18.5
E .236 .0007 | 24,540 | 36.6 | 19,680 | 26.0 | 18,370 | 21.3 | 16,530 | 19.3 | 15,620 | 15.0
E 039 .315 .0006 | 19,830 | 295 | 17,500 | 23.2 | 16,330 | 18.9 | 14,700 | 169 | 13,880 | 13.4
IE' .079 .0026 | 30,290 | 47.6 | 26,730 | 37.8 | 24,950 | 31.5 | 22,450 | 28.3 | 21,210 | 22.0
@ 004 157 .0015 | 27,540 | 40.9 | 24,300 | 32.3 | 22,680 | 26.4 | 20,410 | 23.6 | 19,280 | 18.5
.236 .0009 | 22,310 | 33.1 | 19,680 | 26.0 | 18,370 | 21.3 | 16,530 | 19.3 | 15,620 | 15.0
.315 .0009 | 19,830 | 295 | 17,500 | 23.2 | 16,330 | 18.9 | 14,700 | 169 | 13,880 | 13.4
.079 .0043 | 30,290 | 47.6 | 26,730 | 37.8 | 24,950 | 31.5 | 22,450 | 28.3 | 21,210 | 22.0
008 157 .0028 | 27,540 | 40.9 | 24,300 | 32.3 | 22,680 | 26.4 | 20,410 | 23.6 | 19,280 | 18.5
.236 .0016 | 22,310 | 33.1 | 19,680 | 26.0 | 18,370 | 21.3 | 16,530 | 19.3 | 15,620 | 15.0
.315 .0016 | 19,830 | 295 | 17,500 | 23.2 | 16,330 | 18.9 | 14,700 | 16.9 | 13,880 | 13.4

(1) ap indicates guidelines for Group 1 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.

(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to
calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.

(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1° or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH2010-2-02-TH3 tool:
Cutting depth = .004 inch (0.1 1mm) (ap) X 0.85 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = .003 inch (0.075mm)

[Note]

(D Use the appropriate coolant for the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted
according to the machining shape, purpose and the machine type.

@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.



High efficiency

4 Flutes

cuttiing condition

For detailed information on high-accuracy cutting conditions, refer to page 70.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius | Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (inch) n 4 n Vi n Vi n Vi n Vi
(inch) (inch) (inch) (min'") (IPM) (min'!) (IPM) (min1) (IPM) (min-1) (IPM) (min-) (IPM)
.059 .0007 38,900 134.6 | 38,900 | 122.0 28,300 80.3 23,000 72.4 | 21,200 56.7
.079 .0006 35,000 121.3 | 35,000 | 110.2 25,500 72.4 20,700 65.4 | 19,100 51.2
.098 .0006 31,800 110.2 | 31,800 | 100.0 23,100 65.4 18,800 59.1 | 17,400 46.5
001 118 .0006 29,200 101.2 | 29,200 92.1 21,200 60.2 17,200 54.3 | 15,900 42.5
: 157 .0005 25,000 86.6 | 25,000 78.7 18,200 51.6 14,800 46.5 | 13,600 36.2
197 .0005 21,900 76.0 | 21,900 68.9 15,900 44.9 12,900 40.6 | 11,900 31.9
.236 .0003 19,500 67.7 19,500 61.4 14,100 40.2 11,500 36.2 | 10,600 28.3
.315 .0002 15,900 55.1 15,900 50.0 11,600 33.1 9,400 29.5 8,700 23.2
.059 .0018 38,900 134.6 | 38,900 | 122.4 28,300 80.3 23,000 72.4 | 21,200 56.7
.079 .0013 35,000 121.3 | 35,000 | 110.2 25,500 72.4 20,700 65.4 | 19,100 51.2
.098 .0013 31,800 110.2 | 31,800 | 100.0 23,100 65.4 18,800 59.1 | 17,400 46.5
002 118 .0012 29,200 101.2 | 29,200 92.1 21,200 60.2 17,200 54.3 | 15,900 42.5
: 157 .0011 25,000 86.6 | 25,000 78.7 18,200 51.6 14,800 46.5 | 13,600 36.2
197 .0011 21,900 76.0 | 21,900 68.9 15,900 44.9 12,900 40.6 | 11,900 31.9
.236 .0006 19,500 67.7 19,500 61.4 14,100 40.2 11,500 36.2 | 10,600 28.3
.315 .0004 15,900 55.1 15,900 50.0 11,600 33.1 9,400 29.5 8,700 23.2
.059 .0022 38,900 134.6 | 38,900 | 122.4 28,300 80.3 23,000 72.4 | 21,200 56.7
.079 .0017 35,000 121.3 | 35,000 | 110.2 25,500 72.4 20,700 65.4 | 19,100 51.2
.098 .0016 31,800 110.2 | 31,800 | 100.0 23,100 65.4 18,800 59.1 | 17,400 46.5
039 004 118 .0015 29,200 101.2 | 29,200 92.1 21,200 60.2 17,200 54.3 | 15,900 42.5
' : 157 .0014 25,000 86.6 | 25,000 78.7 18,200 51.6 14,800 46.5 | 13,600 36.2
197 .0013 21,900 76.0 | 21,900 68.9 15,900 44.9 12,900 40.6 | 11,900 31.9
.236 .0007 19,500 67.7 19,500 61.4 14,100 40.2 11,500 36.2 | 10,600 28.3
.315 .0004 15,900 55.1 15,900 50.0 11,600 33.1 9,400 29.5 8,700 23.2
.059 .0025 38,900 134.6 | 38,900 | 122.4 28,300 80.3 23,000 72.4 | 21,200 56.7
.079 .0019 35,000 121.3 | 35,000 | 110.2 25,500 72.4 20,700 65.4 | 19,100 51.2
.098 .0018 31,800 110.2 | 31,800 | 100.0 23,100 65.4 18,800 59.1 | 17,400 46.5
008 118 .0017 29,200 101.2 | 29,200 92.1 21,200 60.2 17,200 54.3 | 15,900 42.5
: 157 .0015 25,000 86.6 | 25,000 78.7 18,200 51.6 14,800 46.5 | 13,600 36.2
197 .0015 21,900 76.0 | 21,900 68.9 15,900 44.9 12,900 40.6 | 11,900 31.9
.236 .0008 19,500 67.7 19,500 61.4 14,100 40.2 11,500 36.2 | 10,600 28.3
.315 .0005 15,900 55.1 15,900 50.0 11,600 33.1 9,400 29.5 8,700 23.2
.059 .0028 38,900 134.6 | 38,900 | 122.4 28,300 80.3 23,000 72.4 | 21,200 56.7
.079 .0021 35,000 121.3 | 35,000 | 110.2 25,500 72.4 20,700 65.4 | 19,100 51.2
.098 .0020 31,800 110.2 | 31,800 | 100.0 23,100 65.4 18,800 59.1 | 17,400 46.5
012 118 .0019 29,200 101.2 | 29,200 92.1 21,200 60.2 17,200 54.3 | 15,900 42.5
: 157 .0017 25,000 86.6 | 25,000 78.7 18,200 51.6 14,800 46.5 | 13,600 36.2
197 .0017 21,900 76.0 | 21,900 68.9 15,900 44.9 12,900 40.6 | 11,900 31.9
.236 .0009 19,500 67.7 19,500 61.4 14,100 40.2 11,500 36.2 | 10,600 28.3
.315 .0005 15,900 55.1 15,900 50.0 11,600 33.1 9,400 29.5 8,700 23.2
.079 .0007 26,900 130.3 | 26,900 | 118.5 19,600 78.0 15,900 70.1 | 14,700 55.1
118 .0006 23,300 113.0 | 23,300 | 102.8 17,000 67.3 13,800 61.0 | 12,700 47.6
157 .0006 20,600 100.0 | 20,600 90.9 15,000 59.4 12,200 53.9 | 11,200 42.1
001 197 .0005 18,400 89.4 18,400 81.1 13,400 53.1 10,900 48.0 | 10,100 37.8
. .236 .0005 16,700 81.1 16,700 73.6 12,100 48.0 9,900 43.7 9,100 34.3
.315 .0004 15,200 73.6 15,200 66.9 11,100 441 9,000 39.8 8,300 31.1
.394 .0004 14,000 67.7 14,000 61.8 10,200 40.6 8,300 36.6 7,600 28.3
472 .0003 12,100 58.7 12,100 53.5 8,800 35.0 7,100 31.5 6,600 24.8
.079 .0019 26,900 130.3 | 26,900 | 118.5 19,600 78.0 15,900 70.1 | 14,700 55.1
059 118 .0017 23,300 113.0 | 23,300 | 102.8 17,000 67.3 13,800 61.0 | 12,700 47.6
: 157 .0015 20,600 100.0 | 20,600 90.9 15,000 59.4 12,200 53.9 | 11,200 42.1
002 197 .0014 18,400 89.4 18,400 81.1 13,400 53.1 10,900 48.0 | 10,100 37.8
. .236 .0013 16,700 81.1 16,700 73.6 12,100 48.0 9,900 43.7 9,100 34.3
.315 .0012 15,200 73.6 15,200 66.9 11,100 441 9,000 39.8 8,300 31.1
.394 .0011 14,000 67.7 14,000 61.8 10,200 40.6 8,300 36.6 7,600 28.3
472 .0009 12,100 58.7 12,100 53.5 8,800 35.0 7,100 31.5 6,600 24.8
.079 .0031 26,900 130.3 | 26,900 | 118.5 19,600 78.0 15,900 70.1 | 14,700 55.1
004 118 .0028 23,300 113.0 | 23,300 | 102.8 17,000 67.3 13,800 61.0 | 12,700 47.6
: 157 .0025 20,600 100.0 | 20,600 90.9 15,000 59.4 12,200 53.9 | 11,200 42.1
197 .0022 18,400 89.4 18,400 81.1 13,400 53.1 10,900 48.0 | 10,100 37.8

[Note] Refer to the comments and notes below the table on page 69 regarding usage.

€H1-H3yad3a .



Recommended Cutting Conditions (Inch)

4 Flutes - i
- CUttllng Condltlon For detailed information on high-accuracy cutting conditions, refer to page 70.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius| Under neck ap Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (inch) n Vi n Vi n Vi n 4 n Vi
(inch) (inch) (inch) (min-1) (IPM) (min-1) (IPM) (min-) (IPM) (minT) (IPM) (min') (IPM)
.236 .0020 16,700 81.1 16,700 73.6 | 12,100 48.0 9,900 | 43.7 9,100 34.3
004 .315 .0019 15,200 73.6 | 15,200 66.9 | 11,100 441 9,000 | 39.8 8,300 311
: .394 .0017 14,000 67.7 | 14,000 61.8 | 10,200 40.6 8,300 | 36.6 7,600 28.3
.472 .0014 12,100 58.7 | 12,100 53.5 8,800 35.0 7,100 | 315 6,600 24.8
.079 .0032 26,900 | 130.3 | 26,900 | 118.5 | 19,600 78.0 15,900 | 70.1 14,700 55.1
.118 .0030 23,300 | 113.0 | 23,300 | 102.8 | 17,000 67.3 13,800 | 61.0 12,700 47.6
.157 .0026 20,600 | 100.0 | 20,600 90.9 | 15,000 59.4 12,200 | 53.9 11,200 42.1
008 .197 .0024 18,400 89.4 | 18,400 81.1 13,400 53.1 10,900 | 48.0 10,100 37.8
. ! 236 0022 16,700 81.1 16,700 73.6 | 12,100 48.0 9,900 | 43.7 9,100 34.3
.315 .0020 15,200 73.6 | 15,200 66.9 | 11,100 441 9,000 | 39.8 8,300 311
= .394 .0019 14,000 67.7 | 14,000 61.8 | 10,200 40.6 8,300 | 36.6 7,600 28.3
= .472 .0015 12,100 58.7 | 12,100 53.5 8,800 35.0 7,100 | 31.5 6,600 24.8
m .079 .0033 26,900 | 130.3 | 26,900 | 118.5 | 19,600 78.0 15,900 | 70.1 14,700 55.1
= 059 .118 .0030 23,300 | 113.0 | 28,300 | 102.8 | 17,000 67.3 13,800 | 61.0 12,700 47.6
& ’ .157 .0027 20,600 | 100.0 | 20,600 90.9 | 15,000 59.4 12,200 | 53.9 11,200 42.1
012 .197 .0024 18,400 89.4 | 18,400 81.1 13,400 53.1 10,900 | 48.0 10,100 37.8
: .236 .0022 16,700 81.1 16,700 73.6 | 12,100 48.0 9,900 | 43.7 9,100 34.3
.315 .0021 15,200 73.6 | 15,200 66.9 | 11,100 441 9,000 | 39.8 8,300 311
.394 .0019 14,000 67.7 | 14,000 61.8 | 10,200 40.6 8,300 | 36.6 7,600 28.3
.472 .0015 12,100 58.7 | 12,100 53.5 8,800 35.0 7,100 | 315 6,600 24.8
.079 .0034 26,900 | 130.3 | 26,900 | 118.5 | 19,600 78.0 15,900 | 70.1 14,700 55.1
.118 .0031 23,300 | 113.0 | 23,300 | 102.8 | 17,000 67.3 13,800 | 61.0 12,700 47.6
.157 .0028 20,600 | 100.0 | 20,600 90.9 | 15,000 59.4 12,200 | 53.9 11,200 42.1
020 .197 .0025 18,400 89.4 | 18,400 81.1 13,400 53.1 10,900 | 48.0 10,100 37.8
: .236 .0023 16,700 81.1 16,700 73.6 | 12,100 48.0 9,900 | 43.7 9,100 34.3
.315 .0021 15,200 73.6 | 15,200 66.9 | 11,100 441 9,000 | 39.8 8,300 311
.394 .0019 14,000 67.7 | 14,000 61.8 | 10,200 40.6 8,300 | 36.6 7,600 28.3
.472 .0015 12,100 58.7 | 12,100 53.5 8,800 35.0 7,100 | 31.5 6,600 24.8
.098 .0007 20,600 | 142.9 | 20,600 | 129.9 | 15,000 85.0 12,200 | 76.8 11,200 59.8
118 .0006 19,500 | 135.0 | 19,500 | 122.8 | 14,100 79.9 11,500 | 72.4 10,600 56.7
.157 .0006 17,500 | 121.3 | 17,500 | 110.2 | 12,700 72.0 10,300 | 65.0 9,500 50.8
001 .197 .0006 15,900 | 110.2 | 15,900 | 100.0 | 11,600 65.7 9,400 | 59.1 8,700 46.5
! .236 .0005 14,600 | 101.2 | 14,600 92.1 10,600 60.2 8,600 | 54.3 8,000 42.9
.315 .0005 12,500 86.6 | 12,500 78.7 9,100 51.6 7,400 | 46.5 6,800 36.2
.394 .0005 10,900 75.6 | 10,900 68.5 8,000 45.3 6,500 | 40.9 6,000 32.3
472 0004 9,700 67.3 9,700 61.0 7,100 40.2 5,700 | 35.8 5,300 28.3
098 0019 20,600 | 142.9 | 20,600 | 129.9 | 15,000 85.0 12,200 | 76.8 11,200 59.8
118 0017 19,500 | 135.0 | 19,500 | 122.8 | 14,100 79.9 11,500 | 72.4 10,600 56.7
157 0015 17,500 | 121.3 | 17,500 | 110.2 | 12,700 72.0 10,300 | 65.0 9,500 50.8
002 197 0014 15,900 | 110.2 | 15,900 | 100.0 | 11,600 65.7 9,400 | 59.1 8,700 46.5
! 236 0014 14,600 | 101.2 | 14,600 92.1 10,600 60.2 8,600 | 54.3 8,000 42.9
315 0013 12,500 86.6 | 12,500 78.7 9,100 51.6 7,400 | 46.5 6,800 36.2
394 0013 10,900 75.6 | 10,900 68.5 8,000 45.3 6,500 | 40.9 6,000 32.3
079 472 0009 9,700 67.3 9,700 61.0 7,100 40.2 5,700 | 35.8 5,300 28.3
’ 098 0032 20,600 | 142.9 | 20,600 | 129.9 | 15,000 85.0 12,200 | 76.8 11,200 59.8
118 0029 19,500 | 135.0 | 19,500 | 122.8 | 14,100 79.9 11,500 | 72.4 10,600 56.7
157 0025 17,500 | 121.3 | 17,500 | 110.2 | 12,700 72.0 10,300 | 65.0 9,500 50.8
004 197 0024 15,900 | 110.2 | 15,900 | 100.0 | 11,600 65.7 9,400 | 59.1 8,700 46.5
! 236 0023 14,600 | 101.2 | 14,600 92.1 10,600 60.2 8,600 | 54.3 8,000 42.9
315 0023 12,500 86.6 | 12,500 78.7 9,100 51.6 7,400 | 46.5 6,800 36.2
.394 .0021 10,900 75.6 | 10,900 68.5 8,000 45.3 6,500 | 40.9 6,000 32.3
.472 .0016 9,700 67.3 9,700 61.0 7,100 40.2 5,700 | 35.8 5,300 28.3
.098 .0036 20,600 | 142.9 | 20,600 | 129.9 | 15,000 85.0 12,200 | 76.8 11,200 59.8
118 .0032 19,500 | 135.0 | 19,500 | 122.8 | 14,100 79.9 11,500 | 72.4 10,600 56.7
.157 .0028 17,500 | 121.3 | 17,500 | 110.2 | 12,700 72.0 10,300 | 65.0 9,500 50.8
008 .197 .0027 15,900 | 110.2 | 15,900 | 100.0 | 11,600 65.7 9,400 | 59.1 8,700 46.5
! .236 .0026 14,600 | 101.2 | 14,600 92.1 10,600 60.2 8,600 | 54.3 8,000 42.9
.315 .0026 12,500 86.6 | 12,500 78.7 9,100 51.6 7,400 | 46.5 6,800 36.2
.394 .0024 10,900 75.6 | 10,900 68.5 8,000 45.3 6,500 | 40.9 6,000 32.3
.472 .0018 9,700 67.3 9,700 61.0 7,100 40.2 5,700 | 35.8 5,300 28.3




High efficiency

4 Flutes

cuttiing condition

For detailed information on high-accuracy cutting conditions, refer to page 70.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius | Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (inch) n Vi n 4 n Vi n Vi n Vi

(inch) (inch) (inch) (min-) (IPM) (min-") (IPM) (min-") (IPM) (min-1) (IPM) (min-1) (IPM)
.098 .0038 | 20,600 | 142.9 | 20,600 | 129.9 | 15,000 85.0 | 12,200 76.8 | 11,200 59.8

.118 0034 19,500 | 135.0 | 19,500 | 122.8 | 14,100 79.9 | 11,500 72.4 | 10,600 56.7

.157 .0029 17,500 | 121.3 | 17,500 | 110.2 | 12,700 72.0 | 10,300 65.0 9,500 50.8

012 197 .0029 15,900 | 110.2 | 15,900 | 100.0 | 11,600 65.7 9,400 59.1 8,700 46.5

: .236 .0028 14,600 | 101.2 | 14,600 92.1 | 10,600 60.2 8,600 54.3 8,000 42.9
.315 .0027 12,500 86.6 | 12,500 78.7 9,100 51.6 7,400 46.5 6,800 36.2

.394 .0025 10,900 75.6 | 10,900 68.5 8,000 45.3 6,500 40.9 6,000 32.3

079 472 .0019 9,700 67.3 9,700 61.0 7,100 40.2 5,700 35.8 5,300 28.3
: .098 .0040 | 20,600 | 142.9 | 20,600 | 129.9 | 15,000 85.0 | 12,200 76.8 | 11,200 59.8
118 .0036 19,500 | 135.0 | 19,500 | 122.8 | 14,100 79.9 | 11,500 72.4 | 10,600 56.7

.157 .0031 17,500 | 121.3 | 17,500 | 110.2 | 12,700 72.0 | 10,300 65.0 9,500 50.8

020 197 .0030 15,900 | 110.2 | 15,900 | 100.0 | 11,600 65.7 9,400 59.1 8,700 46.5

: .236 .0029 14,600 | 101.2 | 14,600 92.1 | 10,600 60.2 8,600 54.3 8,000 42.9
.315 .0029 12,500 86.6 | 12,500 78.7 9,100 51.6 7,400 46.5 6,800 36.2

.394 .0027 10,900 75.6 | 10,900 68.5 8,000 45.3 6,500 40.9 6,000 32.3

.472 .0020 9,700 67.3 9,700 61.0 7,100 40.2 5,700 35.8 5,300 28.3

157 .0018 18,600 | 116.1 18,600 | 105.5 | 13,500 68.9 | 11,000 62.2 | 10,200 49.2

.236 .0017 15,400 96.1 15,400 87.4 | 11,200 57.1 9,100 51.6 8,400 40.6

.315 .0017 13,100 81.9 | 13,100 74.4 9,500 48.4 7,700 43.7 7,100 34.3

002 .394 .0016 11,400 71.3 | 11,400 64.6 8,300 42.5 6,700 37.8 6,200 29.9

: 472 .0015 10,100 63.0 | 10,100 57.1 7,300 37.4 5,900 335 5,500 26.4
.551 .0014 9,000 56.3 9,000 51.2 6,600 33.9 5,300 29.9 4,900 23.6

.630 .0013 8,200 51.2 8,200 46.5 5,900 29.9 4,800 27.2 4,500 21.7

.709 .0012 7,500 46.9 7,500 42.5 5,400 27.6 4,400 24.8 4,100 19.7

.787 .0009 6,900 42.9 6,900 39.0 5,000 25.6 4,100 23.2 3,800 18.5

157 .0035 18,600 | 116.1 18,600 | 105.5 | 13,500 68.9 | 11,000 62.2 | 10,200 49.2

.236 .0034 15,400 96.1 15,400 87.4 | 11,200 57.1 9,100 51.6 8,400 40.6

.315 .0033 13,100 81.9 | 13,100 74.4 9,500 48.4 7,700 43.7 7,100 34.3

.394 .0032 11,400 71.3 | 11,400 64.6 8,300 42.5 6,700 37.8 6,200 29.9

.004 .472 .0030 10,100 63.0 | 10,100 57.1 7,300 37.4 5,900 33.5 5,500 26.4
.551 .0027 9,000 56.3 9,000 51.2 6,600 33.9 5,300 29.9 4,900 23.6

.630 .0026 8,200 51.2 8,200 46.5 5,900 29.9 4,800 27.2 4,500 21.7

.709 .0024 7,500 46.9 7,500 42.5 5,400 27.6 4,400 24.8 4,100 19.7

.787 .0017 6,900 42.9 6,900 39.0 5,000 25.6 4,100 23.2 3,800 18.5

.157 0040 18,600 | 116.1 18,600 | 105.5 | 13,500 68.9 | 11,000 62.2 | 10,200 49.2

.236 0039 15,400 96.1 15,400 87.4 | 11,200 57.1 9,100 51.6 8,400 40.6

.315 .0037 13,100 81.9 | 13,100 74.4 9,500 48.4 7,700 43.7 7,100 34.3

.118 .394 0036 11,400 71.3 | 11,400 64.6 8,300 42.5 6,700 37.8 6,200 29.9
.008 472 .0033 10,100 63.0 | 10,100 57.1 7,300 37.4 5,900 33.5 5,500 26.4
.551 .0031 9,000 56.3 9,000 51.2 6,600 33.9 5,300 29.9 4,900 23.6

.630 .0030 8,200 51.2 8,200 46.5 5,900 29.9 4,800 27.2 4,500 21.7

.709 .0027 7,500 46.9 7,500 42.5 5,400 27.6 4,400 24.8 4,100 19.7

.787 .0020 6,900 42.9 6,900 39.0 5,000 25.6 4,100 23.2 3,800 18.5

.157 .0042 18,600 | 116.1 18,600 | 105.5 | 13,500 68.9 | 11,000 62.2 | 10,200 49.2

.236 .0041 15,400 96.1 15,400 87.4 | 11,200 57.1 9,100 51.6 8,400 40.6

.315 0040 13,100 81.9 | 18,100 74.4 9,500 48.4 7,700 43.7 7,100 34.3

.394 .0038 11,400 71.3 | 11,400 64.6 8,300 42.5 6,700 37.8 6,200 29.9

.012 472 .0035 10,100 63.0 | 10,100 57.1 7,300 37.4 5,900 33.5 5,500 26.4
.551 .0032 9,000 56.3 9,000 51.2 6,600 33.9 5,300 29.9 4,900 23.6

.630 .0031 8,200 51.2 8,200 46.5 5,900 29.9 4,800 27.2 4,500 21.7

.709 .0028 7,500 46.9 7,500 42.5 5,400 27.6 4,400 24.8 4,100 19.7

.787 .0021 6,900 42.9 6,900 39.0 5,000 25.6 4,100 23.2 3,800 18.5

157 0044 18,600 | 116.1 18,600 | 105.5 | 13,500 68.9 | 11,000 62.2 | 10,200 49.2

.236 0043 15,400 96.1 15,400 87.4 | 11,200 57.1 9,100 51.6 8,400 40.6

.315 .0042 13,100 81.9 | 13,100 74.4 9,500 48.4 7,700 43.7 7,100 34.3

.394 0040 11,400 71.3 | 11,400 64.6 8,300 42.5 6,700 37.8 6,200 29.9

.020 .472 .0037 10,100 63.0 | 10,100 57.1 7,300 37.4 5,900 335 5,500 26.4
.551 0034 9,000 56.3 9,000 51.2 6,600 33.9 5,300 29.9 4,900 23.6

.630 0033 8,200 51.2 8,200 46.5 5,900 29.9 4,800 27.2 4,500 21.7

.709 .0030 7,500 46.9 7,500 42.5 5,400 27.6 4,400 24.8 4,100 19.7

.787 .0022 6,900 42.9 6,900 39.0 5,000 25.6 4,100 23.2 3,800 18.5

[Note] Refer to the comments and notes below the table on page 69 regarding usage.
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Recommended Cutting Conditions (Inch)

4 Flutes - i
- CUttllng Condltlon For detailed information on high-accuracy cutting conditions, refer to page 70.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius| Under neck a Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length o) n vi n vi n vi n vi n vi
(inch) (inch) (inch) (min°1) (IPM) (min'1) (IPM) (min') (IPM) (min°") (IPM) (min°1) (IPM)

.315 .0036 | 10,400 | 108.3 | 10,400 98.4 7,600 | 64.6 6,200 | 58.7 5,700 | 45.7
.394 .0035 9,300 96.9 9,300 87.8 6,800 | 57.9 5,500 | 52.0 5,100 | 40.9
472 .0033 8,400 87.4 8,400 79.5 6,100 | 52.0 5,000 | 47.2 4,600 | 37.0
.551 .0031 7,700 79.9 7,700 72.8 5,600 | 47.6 4,500 | 425 4,200 | 33.9
.004 .630 .0030 7,100 73.6 7,100 66.9 5,100 | 43.3 4,200 | 39.8 3,900 | 315
.709 .0029 6,500 67.7 6,500 61.4 4,800 | 40.9 3,900 | 37.0 3,600 | 28.7
.787 .0028 6,100 63.4 6,100 57.5 4,400 | 37.4 3,600 | 33.9 3,300 | 26.4
5,700 53.9 4,100 | 35.0 3,400 | 32.3 3,100 | 24.8
. . . . 3,900 | 3341 3,200 | 30.3 2,900 | 23.2
.315 .0050 | 10,400 | 108.3 | 10,400 98.4 7,600 | 64.6 6,200 | 58.7 5,700 | 45.7
.394 .0048 9,300 96.9 9,300 87.8 6,800 | 57.9 5,600 | 52.0 5,100 | 40.9
472 .0046 8,400 87.4 8,400 79.5 6,100 | 52.0 5,000 | 47.2 4,600 | 37.0
.551 .0043 7,700 79.9 7,700 72.8 5,600 | 47.6 4,500 | 425 4,200 | 33.9
.008 .630 .0041 7,100 73.6 7,100 66.9 5,100 | 43.3 4,200 | 39.8 3,900 | 315
.709 .0040 6,500 67.7 6,500 61.4 4,800 | 40.9 3,900 | 37.0 3,600 | 28.7
.787 .0038 6,100 63.4 6,100 57.5 4,400 | 37.4 3,600 | 33.9 3,300 | 26.4
.866 .0032 5,700 59.1 5,700 53.9 4,100 | 35.0 3,400 | 32.3 3,100 | 24.8
.945 .0030 5,300 55.1 5,300 50.0 3,900 | 331 3,200 | 30.3 2,900 | 23.2
.315 .0052 | 10,400 | 108.3 | 10,400 98.4 7,600 | 64.6 6,200 | 58.7 5,700 | 45.7
.394 .0051 9,300 96.9 9,300 87.8 6,800 | 57.9 5,600 | 52.0 5,100 | 40.9
472 .0048 8,400 87.4 8,400 79.5 6,100 | 52.0 5,000 | 47.2 4,600 | 37.0
.551 .0045 7,700 79.9 7,700 72.8 5,600 | 47.6 4,500 | 425 4,200 | 33.9
157 .012 .630 .0044 7,100 73.6 7,100 66.9 5,100 | 43.3 4,200 | 39.8 3,900 | 315
.709 .0043 6,500 67.7 6,500 61.4 4,800 | 40.9 3,900 | 37.0 3,600 | 28.7
.787 .0040 6,100 63.4 6,100 57.5 4,400 | 37.4 3,600 | 33.9 3,300 | 26.4
.866 .0034 5,700 59.1 5,700 53.9 4,100 | 35.0 3,400 | 32.3 3,100 | 24.8
.945 .0032 5,300 55.1 5,300 50.0 3,900 | 331 3,200 | 30.3 2,900 | 23.2
.315 .0054 | 10,400 | 108.3 | 10,400 98.4 7,600 | 64.6 6,200 | 58.7 5,700 | 45.7
.394 .0052 9,300 96.9 9,300 87.8 6,800 | 57.9 5,500 | 52.0 5,100 | 40.9
472 .0050 8,400 87.4 8,400 79.5 6,100 | 52.0 5,000 | 47.2 4,600 | 37.0
.551 .0046 7,700 79.9 7,700 72.8 5,600 | 47.6 4,500 | 425 4,200 | 33.9
.020 .630 .0045 7,100 73.6 7,100 66.9 5,100 | 43.3 4,200 | 39.8 3,900 | 315
.709 .0044 6,500 67.7 6,500 61.4 4,800 | 40.9 3,900 | 37.0 3,600 | 28.7
.787 .0042 6,100 63.4 6,100 57.5 4,400 | 37.4 3,600 | 33.9 3,300 | 26.4
.866 .0035 5,700 59.1 5,700 53.9 4,100 | 35.0 3,400 | 323 3,100 | 24.8
.945 .0033 5,300 55.1 5,300 50.0 3,900 | 3341 3,200 | 30.3 2,900 | 23.2
.315 .0055 | 10,400 | 108.3 | 10,400 98.4 7,600 | 64.6 6,200 | 58.7 5,700 | 45.7
.394 .0054 9,300 96.9 9,300 87.8 6,800 | 57.9 5,500 | 52.0 5,100 | 40.9
472 .0051 8,400 87.4 8,400 79.5 6,100 | 52.0 5,000 | 47.2 4,600 | 37.0
.551 .0048 7,700 79.9 7,700 72.8 5,600 | 47.6 4,500 | 425 4,200 | 33.9
.039 .630 .0046 7,100 73.6 7,100 66.9 5,100 | 43.3 4,200 | 39.8 3,900 | 31.5
.709 .0045 6,500 67.7 6,500 61.4 4,800 | 40.9 3,900 | 37.0 3,600 | 28.7
.787 .0043 6,100 63.4 6,100 57.5 4,400 | 37.4 3,600 | 33.9 3,300 | 26.4
.866 .0035 5,700 59.1 5,700 53.9 4,100 | 35.0 3,400 | 32.3 3,100 | 24.8
.945 .0033 5,300 55.1 5,300 50.0 3,900 | 331 3,200 | 30.3 2,900 | 23.2
.394 .0038 9,300 | 128.7 9,300 | 117.3 6,800 77.2 5,500 | 69.3 5,100 | 54.7
.591 .0032 7,400 | 102.4 7,400 93.3 5,400 | 61.4 4,400 | 55.5 4,000 | 42.9
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004 587 | 0030 | 6.100 | 846 | 6100 | 76.8 | 4.400 | 50.0 | 3.600 | 45.3 | 3.300 | 35.4

984 | 0030 | 5200 | 720 | 5200 | 654 | 3.800 | 42.9 | 3100 | 39.0 | 2800 | 29.9

394 | 0048 | 9300 | 128.7 | 9,300 | 117.3 | 6.800 | 77.2 | 5,500 | 69.3 | 5100 | 54.7

00 | 591 | 0041 | 7.400 | 1024 | 7.400 | 93.3 | 5.400 | 61.4 | 4,400 | 555 | 4,000 | 42.9

: 787 | .0039 | 6100 | 846 | 6100 | 76.8 | 4400 | 50.0 | 3.600 | 453 | 3.300 | 35.4

197 984 | 0037 | 5200 | 720 | 5200 | 654 | 3800 | 42.0 | 3,100 | 39.0 | 2800 | 29.9
: 394 | 0065 | 9300 | 128.7 | 9.300 | 117.3 | 6.800 | 77.2 | 5,500 | 69.3 | 5100 | 54.7
012 | 591 | 0055 | 7.400 | 1024 | 7.400 | 93.3 | 5.400 | 61.4 | 4,400 | 555 | 4,000 | 42.9

: 787 | .0052 | 6100 | 846 | 6100 | 76.8 | 4400 | 50.0 | 3.600 | 453 | 3.300 | 35.4

984 | 0051 | 5200 | 720 | 5200 | 654 | 3.800 | 42.9 | 3100 | 39.0 | 2800 | 29.9

394 | 0068 | 9300 | 128.7 | 9,300 | 117.3 | 6.800 | 77.2 | 5,500 | 69.3 | 5100 | 54.7

o020 |_591 | .0057 | 7.400 | 102.4 | 7.400 | 933 | 5400 | 61.4 | 4,400 | 555 | 4,000 | 42.9

.787 .0054 6.100 84.6 6,100 76.8 4,400 | 50.0 3,600 | 45.3 3,300 | 35.4
.984 .0052 5,200 72.0 5,200 65.4 3,800 | 42.9 3,100 | 39.0 2,800 | 29.9




High efficiency

4 Flutes

cuttiing condition

For detailed information on high-accuracy cutting conditions, refer to page 70.

1 2 3 4 5

Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel

(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)

Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius | Under neck ap Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate
DC RE length (inch) n 4 n Vi n Vi n Vi n Vi

(inch) (inch) (inch) (min'") (IPM) (min'!) (IPM) (min1) (IPM) (min-1) (IPM) (min-) (IPM)
.394 0069 9,300 | 366.1 9,300 | 117.3 6,800 77.2 5,500 69.3 5,100 54.7

197 039 591 .0058 7,400 | 291.3 7,400 93.3 5,400 61.4 4,400 55.5 4,000 42.9
. : .787 .0055 6,100 | 240.2 6,100 76.8 4,400 50.0 3,600 45.3 3,300 35.4
.984 .0053 5,200 | 204.7 5,200 65.4 3,800 42.9 3,100 39.0 2,800 29.9

472 .0039 8,300 | 326.8 8,300 | 117.7 6,100 78.0 4,900 69.3 4,500 54.3

004 .709 .0035 6,500 | 255.9 6,500 92.1 4,700 59.8 3,800 53.9 3,500 42.1

: .945 .0032 5,300 | 208.7 5,300 75.2 3,900 49.6 3,100 44.1 2,900 35.0

1.181 .0031 4,500 177.2 4,500 63.8 3,300 42.1 2,700 38.2 2,400 28.7

472 .0070 8,300 | 326.8 8,300 | 117.7 6,100 78.0 4,900 69.3 4,500 54.3

008 .709 .0062 6,500 | 255.9 6,500 92.1 4,700 59.8 3,800 53.9 3,500 42.1

: .945 .0058 5,300 | 208.7 5,300 75.2 3,900 49.6 3,100 441 2,900 35.0

1.181 .0056 4,500 177.2 4,500 63.8 3,300 42.1 2,700 38.2 2,400 28.7

472 .0074 8,300 | 326.8 8,300 | 117.7 6,100 78.0 4,900 69.3 4,500 54.3

236 012 .709 .0065 6,500 | 255.9 6,500 92.1 4,700 59.8 3,800 53.9 3,500 42.1
. : .945 .0061 5,300 | 208.7 5,300 75.2 3,900 49.6 3,100 441 2,900 35.0
1.181 .0059 4,500 177.2 4,500 63.8 3,300 42.1 2,700 38.2 2,400 28.7

472 .0076 8,300 | 326.8 8,300 | 117.7 6,100 78.0 4,900 69.3 4,500 54.3

020 .709 0068 6,500 | 255.9 6,500 92.1 4,700 59.8 3,800 53.9 3,500 42.1

: .945 .0063 5,300 | 208.7 5,300 75.2 3,900 49.6 3,100 441 2,900 35.0

1.181 .0061 4,500 177.2 4,500 63.8 3,300 42.1 2,700 38.2 2,400 28.7

472 .0078 8,300 | 326.8 8,300 | 117.7 6,100 78.0 4,900 69.3 4,500 54.3

039 .709 .0069 6,500 | 255.9 6,500 92.1 4,700 59.8 3,800 53.9 3,500 42.1

: .945 .0065 5,300 | 208.7 5,300 75.2 3,900 49.6 3,100 441 2,900 35.0

1.181 .0062 4,500 177.2 4,500 63.8 3,300 42.1 2,700 38.2 2,400 28.7

(1) ap indicates guidelines for Group 2 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.
(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to

calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.
(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1° or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH4010-2-02-TH3 tool:

Cutting depth = .0019 inch (0.047mm) (ap) X 1 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = .0015 inch (0.0376mm)

[Note]

(® Use the appropriate coolant for the work material and machining shape.
(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted

according to the machining shape, purpose and the machine type.
® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.

€H1-H3yad3a .



Recommended Cutting Conditions (Inch)

High accuracy

4 Flutes

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 65.

1 2 3 4 5

Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel

(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)

Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius| Under neck ap Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (inch) n Vi n Vi n 4 n 4 n Vi

(inch) (inch) (inch) (min-1) (IPM) (min-1) (IPM) (min-) (IPM) (minT) (IPM) (min') (IPM)
.059 .0006 32,300 | 111.8 | 32,300 | 101.6 | 23,500 66.5 | 19,100 60.2 | 17,600 47.2

.079 .0005 29,100 | 100.8 | 29,100 91.3 | 21,200 60.2 | 17,200 54.3 | 15,900 42.5

.098 .0005 26,400 91.3 | 26,400 83.1 | 19,200 54.3 | 15,600 49.2 | 14,400 38.6

001 .118 .0005 24,200 83.9 | 24,200 76.4 | 17,600 50.0 | 14,300 45.3 | 13,200 35.4

: .157 .0004 20,800 72.0 | 20,800 65.4 | 15,100 42.9 | 12,300 38.6 | 11,300 29.9

197 .0004 18,200 63.0 | 18,200 57.1 | 13,200 37.4 | 10,700 33.5 9,900 26.4

.236 .0002 16,200 56.3 | 16,200 50.8 | 11,700 33.5 9,500 29.9 8,800 23.6

315 0001 13,200 45.7 | 13,200 41.7 9,600 27.6 7,800 24.4 7,200 19.3

. 059 0015 32,300 | 111.8 | 32,300 | 101.6 | 23,500 66.5 | 19,100 60.2 | 17,600 47.2
.079 .0011 29,100 | 100.8 | 29,100 91.3 | 21,200 60.2 | 17,200 54.3 | 15,900 42.5

= .098 .0011 26,400 91.3 | 26,400 83.1 | 19,200 54.3 | 15,600 49.2 | 14,400 38.6
= 002 .118 .0010 24,200 83.9 | 24,200 76.4 | 17,600 50.0 | 14,300 45.3 | 13,200 35.4
m : .157 .0009 20,800 72.0 | 20,800 65.4 | 15,100 42.9 | 12,300 38.6 | 11,300 29.9
= 197 .0009 18,200 63.0 | 18,200 57.1 | 13,200 37.4 | 10,700 33.5 9,900 26.4
& .236 .0005 16,200 56.3 | 16,200 50.8 | 11,700 33.5 9,500 29.9 8,800 23.6
.315 .0003 13,200 45.7 | 13,200 41.7 9,600 27.6 7,800 24.4 7,200 19.3

.059 .0018 32,300 | 111.8 | 32,300 | 101.6 | 23,500 66.5 | 19,100 60.2 | 17,600 47.2

.079 .0014 29,100 | 100.8 | 29,100 91.3 | 21,200 60.2 | 17,200 54.3 | 15,900 42.5

.098 .0013 26,400 91.3 | 26,400 83.1 | 19,200 54.3 | 15,600 49.2 | 14,400 38.6

039 004 .118 .0012 24,200 83.9 | 24,200 76.4 | 17,600 50.0 | 14,300 45.3 | 13,200 35.4

’ : .157 .0011 20,800 72.0 | 20,800 65.4 | 15,100 42.9 | 12,300 38.6 | 11,300 29.9
197 .0011 18,200 63.0 | 18,200 57.1 | 13,200 37.4 | 10,700 33.5 9,900 26.4

.236 .0006 16,200 56.3 | 16,200 50.8 | 11,700 33.5 9,500 29.9 8,800 23.6

.315 .0004 13,200 45.7 | 13,200 41.7 9,600 27.6 7,800 24.4 7,200 19.3

.059 .0020 32,300 | 111.8 | 32,300 | 101.6 | 23,500 66.5 | 19,100 60.2 | 17,600 47.2

.079 .0015 29,100 | 100.8 | 29,100 91.3 | 21,200 60.2 | 17,200 54.3 | 15,900 42.5

.098 .0015 26,400 91.3 | 26,400 83.1 | 19,200 54.3 | 15,600 49.2 | 14,400 38.6

008 .118 .0014 24,200 83.9 | 24,200 76.4 | 17,600 50.0 | 14,300 45.3 | 13,200 35.4

: .157 .0013 20,800 72.0 | 20,800 65.4 | 15,100 42.9 | 12,300 38.6 | 11,300 29.9

197 .0012 18,200 63.0 | 18,200 57.1 | 13,200 37.4 | 10,700 33.5 9,900 26.4

.236 .0007 16,200 56.3 | 16,200 50.8 | 11,700 33.5 9,500 29.9 8,800 23.6

.315 .0004 13,200 45.7 | 13,200 41.7 9,600 27.6 7,800 24.4 7,200 19.3

.059 .0023 32,300 | 111.8 | 32,300 | 101.6 | 23,500 66.5 | 19,100 60.2 | 17,600 47.2

.079 .0017 29,1700 | 100.8 | 29,100 91.3 | 21,200 60.2 | 17,200 54.3 | 15,900 42.5

.098 .0017 26,400 91.3 | 26,400 83.1 | 19,200 54.3 | 15,600 49.2 | 14,400 38.6

012 .118 .0015 24,200 83.9 | 24,200 76.4 | 17,600 50.0 | 14,300 45.3 | 13,200 35.4

: .157 .0014 20,800 72.0 | 20,800 65.4 | 15,100 42.9 | 12,300 38.6 | 11,300 29.9

197 .0014 18,200 63.0 | 18,200 57.1 | 13,200 37.4 | 10,700 33.5 9,900 26.4

.236 .0007 16,200 56.3 | 16,200 50.8 | 11,700 33.5 9,500 29.9 8,800 23.6

.315 .0004 13,200 45.7 | 13,200 41.7 9,600 27.6 7,800 24.4 7,200 19.3

.079 .0006 22,300 | 108.3 | 22,300 98.4 | 16,300 64.6 | 13,200 58.3 | 12,200 45.7

.118 .0005 19,300 93.7 | 19,300 85.4 | 14,100 55.9 | 11,500 50.8 | 10,500 39.4

.157 .0005 17,100 83.1 | 17,100 75.6 | 12,500 49.2 | 10,100 44.9 9,300 35.0

001 .197 .0004 15,300 74.0 | 15,300 67.3 | 11,100 441 9,000 39.8 8,400 31.5

: .236 .0004 13,900 67.3 | 13,900 61.0 | 10,000 39.8 8,200 36.2 7,600 28.3

.315 .0003 12,600 61.0 | 12,600 55.5 9,200 36.6 7,500 3341 6,900 26.0

.394 .0003 11,600 56.3 | 11,600 51.2 8,500 33.5 6,900 30.3 6,300 23.6

472 .0002 10,000 48.8 | 10,000 44.5 7,300 29.1 5,900 26.0 5,500 20.5

.079 .0016 22,300 | 108.3 | 22,300 98.4 | 16,300 64.6 | 13,200 58.3 | 12,200 45.7

059 .118 .0014 19,300 93.7 | 19,300 85.4 | 14,100 55.9 | 11,500 50.8 | 10,500 39.4

: .157 .0013 17,100 83.1 | 17,100 75.6 | 12,500 49.2 | 10,100 44.9 9,300 35.0
002 .197 .0011 15,300 74.0 | 15,300 67.3 | 11,100 441 9,000 39.8 8,400 31.5

: .236 .0010 13,900 67.3 | 13,900 61.0 | 10,000 39.8 8,200 36.2 7,600 28.3

.315 .0009 12,600 61.0 | 12,600 55.5 9,200 36.6 7,500 3341 6,900 26.0

.394 .0007 11,600 56.3 | 11,600 51.2 8,500 33.5 6,900 30.3 6,300 23.6

472 .0005 10,000 48.8 | 10,000 44.5 7,300 29.1 5,900 26.0 5,500 20.5

.079 .0026 22,300 | 108.3 | 22,300 98.4 | 16,300 64.6 | 13,200 58.3 | 12,200 45.7

004 .118 .0023 19,300 93.7 | 19,300 85.4 | 14,100 55.9 | 11,500 50.8 | 10,500 39.4

. .157 .0021 17,100 83.1 | 17,100 75.6 | 12,500 49.2 | 10,100 44.9 9,300 35.0

.197 .0019 15,300 74.0 | 15,300 67.3 | 11,100 44.1 9,000 39.8 8,400 31.5




4 Flutes

High accuracy

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 65.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius | Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (inch) n Vi n Vi n Vi n Vi n Vi

(inch) (inch) (inch) (min!) (IPM) (min'") (IPM) (min'!) (IPM) (min-1) (IPM) (min-1) (IPM)
.236 .0017 13,900 67.3 | 13,900 61.0 | 10,000 39.8 8,200 36.2 7,600 28.3

004 .315 .0015 12,600 61.0 | 12,600 55.5 9,200 36.6 7,500 33.1 6,900 26.0

: .394 .0011 11,600 56.3 | 11,600 51.2 8,500 33.5 6,900 30.3 6,300 23.6

.472 .0008 10,000 48.8 | 10,000 44.5 7,300 29.1 5,900 26.0 5,500 20.5

.079 .0027 22,300 108.3 | 22,300 98.4 | 16,300 64.6 13,200 58.3 12,200 45.7

118 .0024 19,300 93.7 | 19,300 85.4 | 14,100 55.9 11,500 50.8 10,500 39.4

157 .0022 17,100 83.1 17,100 75.6 | 12,500 49.2 10,100 44.9 9,300 35.0

008 197 .0020 15,300 74.0 | 15,300 67.3 | 11,100 44.1 9,000 39.8 8,400 31.5

: .236 .0018 13,900 67.3 | 13,900 61.0 | 10,000 39.8 8,200 36.2 7,600 28.3

.315 .0015 12,600 61.0 | 12,600 55.5 9,200 36.6 7,500 33.1 6,900 26.0

.394 .0012 11,600 56.3 | 11,600 51.2 8,500 33.5 6,900 30.3 6,300 23.6

.472 .0008 10,000 48.8 | 10,000 44.5 7,300 29.1 5,900 26.0 5,500 20.5

.079 .0028 22,300 108.3 | 22,300 98.4 | 16,300 64.6 13,200 58.3 12,200 45.7

059 .118 .0025 19,300 93.7 | 19,300 85.4 | 14,100 55.9 11,500 50.8 10,500 39.4
: 157 .0023 17,100 83.1 17,100 75.6 | 12,500 49.2 10,100 44.9 9,300 35.0
012 197 .0020 15,300 74.0 | 15,300 67.3 | 11,100 44.1 9,000 39.8 8,400 31.5

: .236 .0019 13,900 67.3 | 13,900 61.0 | 10,000 39.8 8,200 36.2 7,600 28.3

.315 .0016 12,600 61.0 | 12,600 55.5 9,200 36.6 7,500 33.1 6,900 26.0

.394 .0013 11,600 56.3 | 11,600 51.2 8,500 33.5 6,900 30.3 6,300 23.6

.472 .0008 10,000 48.8 | 10,000 44.5 7,300 29.1 5,900 26.0 5,500 20.5

.079 .0028 22,300 108.3 | 22,300 98.4 | 16,300 64.6 13,200 58.3 12,200 45.7

.118 0026 19,300 93.7 | 19,300 85.4 | 14,100 55.9 11,500 50.8 10,500 39.4

157 .0023 17,100 83.1 17,100 75.6 | 12,500 49.2 10,100 44.9 9,300 35.0

020 197 .0020 15,300 74.0 | 15,300 67.3 | 11,100 44.1 9,000 39.8 8,400 31.5

: .236 .0019 13,900 67.3 | 13,900 61.0 | 10,000 39.8 8,200 36.2 7,600 28.3

.315 .0016 12,600 61.0 | 12,600 55.5 9,200 36.6 7,500 33.1 6,900 26.0

.394 .0013 11,600 56.3 | 11,600 51.2 8,500 33.5 6,900 30.3 6,300 23.6

.472 0009 10,000 48.8 | 10,000 44.5 7,300 29.1 5,900 26.0 5,500 20.5

.098 0006 17,100 118.5 | 17,100 | 107.9 | 12,500 70.5 10,100 63.8 9,300 49.6

.118 .0006 16,200 112.2 | 16,200 | 102.0 | 11,700 66.1 9,500 60.2 8,800 47.2

157 .0005 14,500 100.8 | 14,500 91.3 | 10,500 59.8 8,500 53.9 7,900 42.1

001 197 0004 13,200 91.3 | 13,200 83.1 9,600 54.7 7,800 49.2 7,200 38.6

: .236 0004 12,100 83.9 | 12,100 76.4 8,800 50.0 7,100 45.3 6,600 35.4

.315 .0004 10,400 72.0 | 10,400 65.4 7,600 42.9 6,100 38.6 5,600 29.9

.394 .0004 9,000 62.6 9,000 56.7 6,600 37.4 5,400 33.9 5,000 26.8

472 .0003 8,100 55.9 8,100 50.8 5,900 33.5 4,700 29.9 4,400 23.6

.098 .0016 17,100 118.5 | 17,100 | 107.9 | 12,500 70.5 10,100 63.8 9,300 49.6

.118 .0014 16,200 112.2 | 16,200 | 102.0 | 11,700 66.1 9,500 60.2 8,800 47.2

157 .0012 14,500 100.8 | 14,500 91.3 | 10,500 59.8 8,500 53.9 7,900 42.1

002 197 .0012 13,200 91.3 | 13,200 83.1 9,600 54.7 7,800 49.2 7,200 38.6

: .236 .0011 12,100 83.9 | 12,100 76.4 8,800 50.0 7,100 45.3 6,600 35.4

.315 .0011 10,400 72.0 | 10,400 65.4 7,600 42.9 6,100 38.6 5,600 29.9

.394 .0010 9,000 62.6 9,000 56.7 6,600 37.4 5,400 33.9 5,000 26.8

079 472 .0008 8,100 55.9 8,100 50.8 5,900 33.5 4,700 29.9 4,400 23.6
: .098 .0027 17,100 118.5 | 17,100 | 107.9 | 12,500 70.5 10,100 63.8 9,300 49.6
.118 0024 16,200 112.2 | 16,200 | 102.0 | 11,700 66.1 9,500 60.2 8,800 47.2

157 .0020 14,500 100.8 | 14,500 91.3 | 10,500 59.8 8,500 53.9 7,900 42.1

004 197 .0020 13,200 91.3 | 13,200 83.1 9,600 54.7 7,800 49.2 7,200 38.6

: .236 .0019 12,100 83.9 | 12,100 76.4 8,800 50.0 7,100 45.3 6,600 35.4

.315 .0019 10,400 72.0 | 10,400 65.4 7,600 42.9 6,100 38.6 5,600 29.9

.394 .0018 9,000 62.6 9,000 56.7 6,600 37.4 5,400 33.9 5,000 26.8

472 .0013 8,100 55.9 8,100 50.8 5,900 33.5 4,700 29.9 4,400 23.6

.098 .0030 17,100 118.5 | 17,100 | 107.9 | 12,500 70.5 10,100 63.8 9,300 49.6

.118 .0027 16,200 112.2 | 16,200 | 102.0 | 11,700 66.1 9,500 60.2 8,800 47.2

157 .0023 14,500 100.8 | 14,500 91.3 | 10,500 59.8 8,500 53.9 7,900 42.1

008 197 .0022 13,200 91.3 | 13,200 83.1 9,600 54.7 7,800 49.2 7,200 38.6

: .236 .0022 12,100 83.9 | 12,100 76.4 8,800 50.0 7,100 45.3 6,600 35.4

.315 .0021 10,400 72.0 | 10,400 65.4 7,600 42.9 6,100 38.6 5,600 29.9

.394 .0020 9,000 62.6 9,000 56.7 6,600 37.4 5,400 33.9 5,000 26.8

.472 .0015 8,100 55.9 8,100 50.8 5,900 33.5 4,700 29.9 4,400 23.6

[Note] Refer to the comments and notes below the table on page 74 regarding usage.

€H1-H3yad3a .



Recommended Cutting Conditions (Inch)

€H1-H3dad3 .

4 Flutes

High accuracy

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 65.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Corner radius| Under neck ap Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (inch) n Vi n Vi n 4 n 4 n Vi
(inch) (inch) (inch) (min-1) (IPM) (min-1) (IPM) (min-) (IPM) (min-") (IPM) (min') (IPM)

.098 .0032 17,100 | 1185 | 17,100 | 107.9 | 12,500 70.5 | 10,100 63.8 9,300 49.6

.118 .0028 16,200 | 112.2 | 16,200 | 102.0 | 11,700 66.1 9,500 60.2 8,800 47.2

.157 .0024 14,500 | 100.8 | 14,500 91.3 | 10,500 59.8 8,500 53.9 7,900 42.1

012 .197 .0024 13,200 91.3 | 13,200 83.1 9,600 54.7 7,800 49.2 7,200 38.6
' .236 .0023 12,100 83.9 | 12,100 76.4 8,800 50.0 7,100 45.3 6,600 35.4
.315 .0022 10,400 72.0 | 10,400 65.4 7,600 42.9 6,100 38.6 5,600 29.9

.394 .0021 9,000 62.6 9,000 56.7 6,600 37.4 5,400 33.9 5,000 26.8

079 .472 .0016 8,100 55.9 8,100 50.8 5,900 33.5 4,700 29.9 4,400 23.6
’ .098 .0033 17,100 | 1185 | 17,100 | 107.9 | 12,500 70.5 | 10,100 63.8 9,300 49.6
.118 .0030 16,200 | 112.2 | 16,200 | 102.0 | 11,700 66.1 9,500 60.2 8,800 47.2

.157 .0026 14,500 | 100.8 | 14,500 91.3 | 10,500 59.8 8,500 53.9 7,900 42.1

020 .197 .0025 13,200 91.3 | 13,200 83.1 9,600 54.7 7,800 49.2 7,200 38.6
' .236 .0024 12,100 83.9 | 12,100 76.4 8,800 50.0 7,100 45.3 6,600 35.4
.315 .0024 10,400 72.0 | 10,400 65.4 7,600 42.9 6,100 38.6 5,600 29.9

.394 .0022 9,000 62.6 9,000 56.7 6,600 37.4 5,400 33.9 5,000 26.8

.472 .0017 8,100 55.9 8,100 50.8 5,900 33.5 4,700 29.9 4,400 23.6

.157 .0015 15,400 96.5 | 15,400 87.4 | 11,200 57.1 9,100 51.6 8,500 40.9

.236 .0014 12,800 79.9 | 12,800 72.4 9,300 47.2 7,600 42.9 7,000 33.5

.315 .0014 10,900 68.1 | 10,900 61.8 7,900 40.2 6,400 36.2 5,900 28.3

002 .394 .0013 9,500 59.1 9,500 53.5 6,900 35.4 5,600 31.5 5,100 24.8
: .472 .0012 8,400 52.4 8,400 47.2 6,100 31.1 4,900 28.0 4,600 22.0
.551 .0011 7,500 46.9 7,500 42.5 5,500 28.0 4,400 24.8 4,100 19.7

.630 .0011 6,800 42.5 6,800 38.6 4,900 24.8 4,000 22.4 3,700 18.1

.709 .0010 6,200 39.0 6,200 35.4 4,500 22.8 3,700 20.5 3,400 16.5

.787 .0007 5,700 35.4 5,700 32.3 4,200 21.3 3,400 19.3 3,200 15.4

.157 .0030 15,400 96.5 | 15,400 87.4 | 11,200 57.1 9,100 51.6 8,500 40.9

.236 .0028 12,800 79.9 | 12,800 72.4 9,300 47.2 7,600 42.9 7,000 33.5

.315 .0028 10,900 68.1 | 10,900 61.8 7,900 40.2 6,400 36.2 5,900 28.3

.394 .0027 9,500 59.1 9,500 53.5 6,900 35.4 5,600 31.5 5,100 24.8

.004 .472 .0025 8,400 52.4 8,400 47.2 6,100 31.1 4,900 28.0 4,600 22.0
.551 .0023 7,500 46.9 7,500 42.5 5,500 28.0 4,400 24.8 4,100 19.7

.630 .0022 6,800 42.5 6,800 38.6 4,900 24.8 4,000 22.4 3,700 18.1

.709 .0020 6,200 39.0 6,200 35.4 4,500 22.8 3,700 20.5 3,400 16.5

.787 .0015 5,700 35.4 5,700 32.3 4,200 21.3 3,400 19.3 3,200 15.4

.157 .0033 15,400 96.5 | 15,400 87.4 | 11,200 57.1 9,100 51.6 8,500 40.9

.236 .0032 12,800 79.9 | 12,800 72.4 9,300 47.2 7,600 42.9 7,000 33.5

.315 .0031 10,900 68.1 | 10,900 61.8 7,900 40.2 6,400 36.2 5,900 28.3

118 .394 .0030 9,500 59.1 9,500 53.5 6,900 35.4 5,600 31.5 5,100 24.8
.008 .472 .0028 8,400 52.4 8,400 47.2 6,100 31.1 4,900 28.0 4,600 22.0
.551 .0026 7,500 46.9 7,500 42.5 5,500 28.0 4,400 24.8 4,100 19.7

.630 .0025 6,800 42.5 6,800 38.6 4,900 24.8 4,000 22.4 3,700 18.1

.709 .0022 6,200 39.0 6,200 35.4 4,500 22.8 3,700 20.5 3,400 16.5

.787 .0016 5,700 35.4 5,700 32.3 4,200 21.3 3,400 19.3 3,200 15.4

.157 .0035 15,400 96.5 | 15,400 87.4 | 11,200 57.1 9,100 51.6 8,500 40.9

.236 .0034 12,800 79.9 | 12,800 72.4 9,300 47.2 7,600 42.9 7,000 33.5

.315 .0033 10,900 68.1 | 10,900 61.8 7,900 40.2 6,400 36.2 5,900 28.3

.394 .0031 9,500 59.1 9,500 53.5 6,900 35.4 5,600 31.5 5,100 24.8

.012 .472 .0029 8,400 52.4 8,400 47.2 6,100 311 4,900 28.0 4,600 22.0
.551 .0027 7,500 46.9 7,500 42.5 5,500 28.0 4,400 24.8 4,100 19.7

.630 .0026 6,800 42.5 6,800 38.6 4,900 24.8 4,000 22.4 3,700 18.1

.709 .0024 6,200 39.0 6,200 35.4 4,500 22.8 3,700 20.5 3,400 16.5

.787 .0017 5,700 35.4 5,700 32.3 4,200 21.3 3,400 19.3 3,200 15.4

.157 .0037 15,400 96.5 | 15,400 87.4 | 11,200 57.1 9,100 51.6 8,500 40.9

.236 .0035 12,800 79.9 | 12,800 72.4 9,300 47.2 7,600 42.9 7,000 33.5

.315 .0035 10,900 68.1 | 10,900 61.8 7,900 40.2 6,400 36.2 5,900 28.3

.394 .0033 9,500 59.1 9,500 53.5 6,900 35.4 5,600 31.5 5,100 24.8

.020 .472 .0031 8,400 52.4 8,400 47.2 6,100 31.1 4,900 28.0 4,600 22.0
.551 .0028 7,500 46.9 7,500 42.5 5,500 28.0 4,400 24.8 4,100 19.7

.630 .0028 6,800 42.5 6,800 38.6 4,900 24.8 4,000 22.4 3,700 18.1

.709 .0025 6,200 39.0 6,200 35.4 4,500 22.8 3,700 20.5 3,400 16.5

.787 .0018 5,700 35.4 5,700 32.3 4,200 21.3 3,400 19.3 3,200 15.4




4 Flutes

High accuracy

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 65.

1 2 3 4 5

Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel

(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)

Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius | Under neck ap Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate
DC RE length (inch) n 4 n Vi n Vi n Vi n Vi

(inch) (inch) (inch) (min'") (IPM) (min'1) (IPM) (min-1) (IPM) (min-1) (IPM) (min-) (IPM)
.315 .0030 8,600 89.8 8,600 | 338.6 6,300 53.5 5,100 48.8 4,700 37.8

.394 0029 7,700 80.3 7,700 | 303.1 5,600 48.0 4,600 43.3 4,200 339

.472 .0028 7,000 72.4 7,000 | 275.6 5,100 43.3 4,200 394 3,800 30.7

.551 .0026 6,400 66.1 6,400 | 252.0 4,600 39.4 3,700 35.4 3,500 28.0

.004 .630 .0025 5,900 61.0 5,900 | 232.3 4,200 35.8 3,500 33.1 3,200 26.0
.709 0024 5,400 56.3 5,400 | 212.6 4,000 33.9 3,200 30.7 3,000 24.0

.787 .0023 5,100 52.8 5,100 | 200.8 3,700 311 3,000 28.0 2,700 22.0

.866 .0019 4,700 49.2 4,700 | 185.0 3,400 29.1 2,800 26.8 2,600 20.5

.945 .0018 4,400 45.7 4,400 | 173.2 3,200 27.6 2,700 25.2 2,400 19.3

.315 .0041 8,600 89.8 8,600 | 338.6 6,300 53.5 5,100 48.8 4,700 37.8

.394 0040 7,700 80.3 7,700 | 303.1 5,600 48.0 4,600 43.3 4,200 33.9

.472 .0038 7,000 72.4 7,000 | 275.6 5,100 43.3 4,200 394 3,800 30.7

.551 .0035 6,400 66.1 6,400 | 252.0 4,600 39.4 3,700 35.4 3,500 28.0

.008 .630 0034 5,900 61.0 5,900 | 232.3 4,200 35.8 3,500 33.1 3,200 26.0
.709 .0033 5,400 56.3 5,400 | 212.6 4,000 33.9 3,200 30.7 3,000 24.0

.787 .0031 5,100 52.8 5,100 | 200.8 3,700 31.1 3,000 28.0 2,700 22.0

.866 .0026 4,700 49.2 4,700 | 185.0 3,400 29.1 2,800 26.8 2,600 20.5

.945 .0025 4,400 45.7 4,400 | 173.2 3,200 27.6 2,700 25.2 2,400 19.3

.315 .0043 8,600 89.8 8,600 | 338.6 6,300 53.5 5,100 48.8 4,700 37.8

.394 .0042 7,700 80.3 7,700 | 303.1 5,600 48.0 4,600 43.3 4,200 33.9

.472 .0040 7,000 72.4 7,000 | 275.6 5,100 43.3 4,200 39.4 3,800 30.7

.551 .0037 6,400 66.1 6,400 | 252.0 4,600 39.4 3,700 35.4 3,500 28.0

157 .012 .630 .0036 5,900 61.0 5,900 | 232.3 4,200 35.8 3,500 33.1 3,200 26.0
.709 .0035 5,400 56.3 5,400 | 212.6 4,000 33.9 3,200 30.7 3,000 24.0

.787 .0033 5,100 52.8 5,100 | 200.8 3,700 31.1 3,000 28.0 2,700 22.0

.866 0028 4,700 49.2 4,700 | 185.0 3,400 29.1 2,800 26.8 2,600 20.5

.945 .0026 4,400 45.7 4,400 | 173.2 3,200 27.6 2,700 25.2 2,400 19.3

.315 .0045 8,600 89.8 8,600 | 338.6 6,300 53.5 5,100 48.8 4,700 37.8

.394 .0044 7,700 80.3 7,700 | 303.1 5,600 48.0 4,600 43.3 4,200 33.9

.472 .0041 7,000 72.4 7,000 | 275.6 5,100 43.3 4,200 39.4 3,800 30.7

.551 .0039 6,400 66.1 6,400 | 252.0 4,600 39.4 3,700 35.4 3,500 28.0

.020 .630 .0037 5,900 61.0 5,900 | 232.3 4,200 35.8 3,500 33.1 3,200 26.0
.709 .0036 5,400 56.3 5,400 | 212.6 4,000 33.9 3,200 30.7 3,000 24.0

.787 .0035 5,100 52.8 5,100 | 200.8 3,700 311 3,000 28.0 2,700 22.0

.866 .0029 4,700 49.2 4,700 | 185.0 3,400 29.1 2,800 26.8 2,600 20.5

.945 .0027 4,400 45.7 4,400 | 173.2 3,200 27.6 2,700 25.2 2,400 19.3

.315 .0046 8,600 89.8 8,600 | 338.6 6,300 53.5 5,100 48.8 4,700 37.8

.394 0044 7,700 80.3 7,700 | 303.1 5,600 48.0 4,600 43.3 4,200 339

.472 0043 7,000 72.4 7,000 | 275.6 5,100 43.3 4,200 39.4 3,800 30.7

.551 0039 6,400 66.1 6,400 | 252.0 4,600 39.4 3,700 35.4 3,500 28.0

.039 .630 .0038 5,900 61.0 5,900 | 232.3 4,200 35.8 3,500 33.1 3,200 26.0
.709 .0037 5,400 56.3 5,400 | 212.6 4,000 33.9 3,200 30.7 3,000 24.0

.787 .0035 5,100 52.8 5,100 | 200.8 3,700 311 3,000 28.0 2,700 22.0

.866 .0030 4,700 49.2 4,700 | 185.0 3,400 29.1 2,800 26.8 2,600 20.5

.945 .0028 4,400 45.7 4,400 | 173.2 3,200 27.6 2,700 25.2 2,400 19.3

.394 .0031 7,700 106.7 7,700 | 303.1 5,600 64.2 4,600 57.5 4,200 45.3

004 .591 .0026 6,100 85.0 6,100 | 240.2 4,500 50.8 3,700 46.1 3,300 35.4

: .787 .0025 5,100 70.1 5,100 | 200.8 3,700 41.3 3,000 374 2,700 29.5
.984 .0024 4,300 59.8 4,300 | 169.3 3,200 35.4 2,600 32.3 2,300 24.8

.394 .0040 7,700 106.7 7,700 | 303.1 5,600 64.2 4,600 57.5 4,200 45.3

008 .591 .0034 6,100 85.0 6,100 | 240.2 4,500 50.8 3,700 46.1 3,300 35.4

: .787 .0032 5,100 70.1 5,100 | 200.8 3,700 41.3 3,000 374 2,700 29.5
197 .984 .0031 4,300 59.8 4,300 | 169.3 3,200 35.4 2,600 32.3 2,300 24.8
: .394 0054 7,700 106.7 7,700 | 303.1 5,600 64.2 4,600 57.5 4,200 45.3
012 .591 0046 6,100 85.0 6,100 | 240.2 4,500 50.8 3,700 46.1 3,300 35.4

: .787 .0043 5,100 70.1 5,100 | 200.8 3,700 41.3 3,000 374 2,700 29.5
.984 .0042 4,300 59.8 4,300 | 169.3 3,200 35.4 2,600 32.3 2,300 24.8

.394 .0056 7,700 106.7 7,700 | 303.1 5,600 64.2 4,600 57.5 4,200 45.3

020 .591 .0047 6,100 85.0 6,100 | 240.2 4,500 50.8 3,700 46.1 3,300 35.4

: .787 .0045 5,100 70.1 5,100 | 200.8 3,700 41.3 3,000 374 2,700 29.5
.984 0043 4,300 59.8 4,300 | 169.3 3,200 35.4 2,600 32.3 2,300 24.8

[Note] Refer to the comments and notes below the table on page 74 regarding usage.

€H1-H3yad3a .



Recommended Cutting Conditions (Inch)

High accuracy

4 Flutes

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 65.

1 2 3 4 5

Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel

(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)

Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius| Under neck ap Revolution |Feed rate | Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (inch) n Vi n Vi n 4 n 4 n Vi

(inch) (inch) (inch) (min-1) (IPM) (min-1) (IPM) (min-) (IPM) (minT) (IPM) (min') (IPM)

.394 .0057 7,700 | 106.7 7,700 97.2 5,600 64.2 4,600 57.5 4,200 45.3

197 039 .591 .0048 6,100 85.0 6,100 77.6 4,500 50.8 3,700 46.1 3,300 35.4

: . .787 .0046 5,100 70.1 5,100 63.8 3,700 41.3 3,000 37.4 2,700 29.5

.984 .0044 4,300 59.8 4,300 54.3 3,200 35.4 2,600 32.3 2,300 24.8

.472 .0032 6,900 | 107.5 6,900 97.6 5,100 64.6 4,100 57.5 3,700 45.3

004 .709 .0029 5,400 83.9 5,400 76.4 3,900 49.6 3,200 44.9 2,900 35.0

: .945 .0027 4,400 68.5 4,400 62.6 3,200 41.3 2,600 36.6 2,400 29.1

1.181 0026 3,700 58.3 3,700 52.8 2,700 35.0 2,200 31.9 2,000 24.0

. 472 0058 6,900 | 107.5 6,900 97.6 5,100 64.6 4,100 57.5 3,700 45.3
008 .709 .0052 5,400 83.9 5,400 76.4 3,900 49.6 3,200 44.9 2,900 35.0

= : .945 .0048 4,400 68.5 4,400 62.6 3,200 41.3 2,600 36.6 2,400 29.1
= 1.181 .0046 3,700 58.3 3,700 52.8 2,700 35.0 2,200 31.9 2,000 24.0
m .472 .0061 6,900 | 107.5 6,900 97.6 5,100 64.6 4,100 57.5 3,700 45.3
IE' 236 012 .709 .0054 5,400 83.9 5,400 76.4 3,900 49.6 3,200 44.9 2,900 35.0
@ ’ ' .945 .0051 4,400 68.5 4,400 62.6 3,200 41.3 2,600 36.6 2,400 29.1
1.181 .0049 3,700 58.3 3,700 52.8 2,700 35.0 2,200 31.9 2,000 24.0

472 .0063 6,900 | 107.5 6,900 97.6 5,100 64.6 4,100 57.5 3,700 45.3

020 .709 .0056 5,400 83.9 5,400 76.4 3,900 49.6 3,200 44.9 2,900 35.0

: .945 .0052 4,400 68.5 4,400 62.6 3,200 41.3 2,600 36.6 2,400 29.1

1.181 .0050 3,700 58.3 3,700 52.8 2,700 35.0 2,200 31.9 2,000 24.0

472 .0064 6,900 | 107.5 6,900 97.6 5,100 64.6 4,100 57.5 3,700 45.3

039 .709 .0057 5,400 83.9 5,400 76.4 3,900 49.6 3,200 44.9 2,900 35.0

: .945 .0054 4,400 68.5 4,400 62.6 3,200 41.3 2,600 36.6 2,400 29.1

1.181 .0052 3,700 58.3 3,700 52.8 2,700 35.0 2,200 31.9 2,000 24.0

(1) ap indicates guidelines for Group 2 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.

(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to
calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.

(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1° or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH4010-2-02-TH3 tool:
Cutting depth = .0015 inch (0.039mm) (ap) X 1 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = .0012 inch (0.0312mm)

[Note]

(D Use the appropriate coolant for the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted
according to the machining shape, purpose and the machine type.

® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.



Recommended Cutting Conditions (Metric)

High efficiency

2 Flutes cuttiing condition For detailed information on high-accuracy cutting conditions, refer to page 77.
1 2 3 4 5
Work material Pre-g?égtlened Hardened Steel | Hardened Steel | Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% 65% 55%

Tool dia. |Comer radius| Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
o | o | wm | ™ | B | en | o | woe | o | o | ot | o | o0 | e
0.5 0.016 | 42,500 710 | 37,500 550 | 35,000 450 | 31,500 410 | 31,880 320
0.02 1 0.011 42,500 710 | 37,500 550 | 35,000 450 | 31,500 410 | 31,880 320!

0.2 0.5 0.020 | 42,500 710 | 37,500 550 | 35,000 450 | 31,500 410 | 31,880 320
0.05 1 0.014 | 42,500 710 | 37,500 550 | 35,000 450 | 31,500 410 | 31,880 320

1 0.016 | 40,800 730 | 36,000 550 | 33,600 440 | 30,240 400 | 30,600 310

0.02 2 0.011 33,050 590 | 29,160 440 | 27,220 360 | 24,490 320 | 24,790 250

0.3 1 0.021 40,800 730 | 36,000 550 | 33,600 440 | 30,240 400 | 30,600 310
0.05 2 0.012 | 33,050 590 | 29,160 440 | 27,220 360 | 24,490 320 | 24,790 250

1 0.016 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

0.02 2 0.013 | 32,260 710 | 28,800 560 | 26,730 460 | 24,050 410 | 24,480 320

1 0.025 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

04 0.05 2 0.016 | 32,260 | 710 | 28,800 | 560 | 26,730 | 460 | 24,050 | 410 | 24,480 | 320
1 0.033 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

0.1 2 0.028 | 32,260 710 | 28,800 560 | 26,730 460 | 24,050 410 | 24,480 320

1 0.016 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

0.02 2 0.013 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

3 0.010 | 26,440 630 | 23,330 470 | 21,770 380 | 19,600 340 | 19,830 270

1 0.030 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

0.5 0.05 2 0.023 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360
3 0.017 | 26,440 630 | 23,330 470 | 21,770 380 | 19,600 340 | 19,830 270

1 0.035 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

0.1 2 0.030 | 32,260 790 | 28,800 620 | 26,730 510 | 24,050 460 | 24,480 360

3 0.020 | 26,440 630 | 23,330 470 | 21,770 380 | 19,600 340 | 19,830 270

2 0.016 | 32,260 990 | 28,800 770 | 26,730 640 | 24,050 570 | 24,480 440

0.02 4 0.013 | 26,440 790 | 23,330 590 | 21,770 480 | 19,600 430 | 19,830 330

2 0.028 | 32,260 990 | 28,800 770 | 26,730 640 | 24,050 570 | 24,480 440

06 005 1, 0.019 | 26,440 | 790 | 23,330 | 590 | 21,770 | 480 | 19,600 | 430 | 19,830 | 330
2 0.035 | 32,260 990 | 28,800 770 | 26,730 640 | 24,050 570 | 24,480 440

0.1 4 0.024 | 26,440 790 | 23,330 590 | 21,770 480 | 19,600 430 | 19,830 330

2 0.023 | 34,000 | 1,410 | 30,000 | 1,110 | 28,000 900 | 25,200 810 | 25,500 630

0.02 4 0.016 | 34,000 | 1,130 | 30,000 890 | 28,000 720 | 25,200 650 | 25,500 510

2 0.038 | 34,000 | 1,410 | 30,000 | 1,110 | 28,000 900 | 25,200 810 | 25,500 630

0.05 4 0.026 | 34,000 | 1,130 | 30,000 890 | 28,000 720 | 25,200 650 | 25,500 510

0.8 2 0.047 | 34,000 | 1,410 | 30,000 | 1,110 | 28,000 900 | 25,200 810 | 25,500 630
0.1 4 0.032 | 34,000 | 1,130 | 30,000 890 | 28,000 720 | 25,200 650 | 25,500 510

2 0.081 34,000 | 1,410 | 30,000 | 1,110 | 28,000 900 | 25,200 810 | 25,500 630

0.2 4 0.056 | 34,000 | 1,130 | 30,000 890 | 28,000 720 | 25,200 650 | 25,500 510

[Note] Refer to the comments and notes below the table on page 76 regarding usage.
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Recommended Cutting Conditions (Metric)

High efficiency

2 Flutes cuttiing condition For detailed information on high-accuracy cutting conditions, refer to page 77.
1 2 3 4 5
Work material Pre-ré?ertélened Hardened Steel | Hardened Steel | Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% 65% 55%
Tool dia. |Comer radius| Under neck ap Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate
am | o | wm | ™ | B | e | o | momo | o | oo | ot | o | ot | e
2 0.016 | 33,440 | 1,810 | 29,620 | 1,420 | 27,710 | 1,160 | 24,940 | 1,050 | 25,170 810
4 0.013 | 30,600 | 1,650 | 27,000 | 1,290 | 25,200 | 1,060 | 22,680 950 | 22,950 740
0.02 6 0.010 | 24,790 | 1,340 | 21,870 | 1,050 | 20,410 860 | 18,370 770 | 18,590 600
8 0.008 | 22,030 | 1,190 | 19,440 930 | 18,140 760 | 16,330 680 | 16,520 530
2 0.046 | 33,440 | 1,810 | 29,620 | 1,420 | 27,710 | 1,160 | 24,940 | 1,050 | 25,170 810
. 0.05 4 0.027 | 30,600 | 1,650 | 27,000 | 1,290 | 25,200 | 1,060 | 22,680 950 | 22,950 740
E 6 0.017 | 24,790 | 1,340 | 21,870 | 1,050 | 20,410 860 | 18,370 770 | 18,590 600
E 1 8 0.016 | 22,030 | 1,190 | 19,440 930 | 18,140 760 | 16,330 680 | 16,520 530
IEI 2 0.065 | 33,440 | 1,810 | 29,620 | 1,420 | 27,710 | 1,160 | 24,940 | 1,050 | 25,170 810
@ 0.1 4 0.038 | 30,600 | 1,650 | 27,000 | 1,290 | 25,200 | 1,060 | 22,680 950 | 22,950 740
6 0.024 | 24,790 | 1,340 | 21,870 | 1,050 | 20,410 860 | 18,370 770 | 18,590 600
8 0.024 | 22,030 | 1,190 | 19,440 930 | 18,140 760 | 16,330 680 | 16,520 530
2 0.110 | 33,440 | 1,810 | 29,620 | 1,420 | 27,710 | 1,160 | 24,940 | 1,050 | 25,170 810
0.2 4 0.070 | 30,600 | 1,650 | 27,000 | 1,290 | 25,200 | 1,060 | 22,680 950 | 22,950 740
) 6 0.040 | 24,790 | 1,340 | 21,870 | 1,050 | 20,410 860 | 18,370 770 | 18,590 600
8 0.040 | 22,030 | 1,190 | 19,440 930 | 18,140 760 | 16,330 680 | 16,520 530

(1) ap indicates guidelines for Group 1 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.

(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to
calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.

(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1° or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH2010-2-02-TH3 tool:
Cutting depth = 0.11 (ap) X 0.85 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = 0.075 mm

[Note]

(D Use the appropriate coolant for the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted
according to the machining shape, purpose and the machine type.

® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.



High accuracy

2 Flutes cuttiing condition For detailed information on high-efficiency cutting conditions, refer to page 75.
1 2 3 4 5
Work material Pre-g?égtlened Hardened Steel | Hardened Steel | Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% 65% 55%

Tool dia. |Comer radius| Under neck Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
DC RE length (mrFT)\) n vi n vi n Vi n vi n vi
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-" mm/min

0.5 0.016 | 50,000 210 | 50,000 180 | 50,000 160 | 45,000 140 | 42,500 110

0.02 1 0.011 50,000 210 | 50,000 180 | 50,000 160 | 45,000 140 | 42,500 110

0.2 0.5 0.020 | 50,000 210 | 50,000 180 | 50,000 160 | 45,000 140 | 42,500 110
0.05 1 0.014 | 50,000 210 | 50,000 180 | 50,000 160 | 45,000 140 | 42,500 110

1 0.016 | 50,000 460 | 50,000 340 | 50,000 320 | 45,000 290 | 42,500 220

0.02 2 0.011 45,000 420 | 45,000 300 | 45,000 290 | 40,500 260 | 38,250 200

0.3 1 0.021 50,000 460 | 50,000 340 | 50,000 320 | 45,000 290 | 42,500 220
0.05 2 0.012 | 45,000 420 | 45,000 300 | 45,000 290 | 40,500 260 | 38,250 200

1 0.016 | 50,000 460 | 40,000 320 | 36,000 270 | 32,400 240 | 30,600 190

0.02 2 0.013 | 45,000 410 | 36,000 290 | 34,000 240 | 30,600 220 | 28,900 170

1 0.025 | 50,000 460 | 40,000 320 | 36,000 270 | 32,400 240 | 30,600 190

04 005 2 0.016 | 45000 | 410 | 36,000 | 290 | 34,000 | 240 | 30,600 | 220 | 28,900 | 170
1 0.033 | 50,000 460 | 40,000 320 | 36,000 270 | 32,400 240 | 30,600 190

0.1 2 0.028 | 45,000 410 | 36,000 290 | 34,000 240 | 30,600 220 | 28,900 170

1 0.016 | 40,000 460 | 30,000 380 | 28,000 320 | 25,200 280 | 23,800 220

0.02 2 0.013 | 40,000 460 | 30,000 380 | 28,000 320 | 25,200 280 | 23,800 220

3 0.010 | 36,000 410 | 27,000 320 | 24,500 260 | 22,050 230 | 20,830 180

1 0.030 | 40,000 460 | 30,000 380 | 28,000 320 | 25,200 280 | 23,800 220

0.5 0.05 2 0.023 | 40,000 460 | 30,000 380 | 28,000 320 | 25,200 280 | 23,800 220
3 0.017 36,000 410 | 27,000 320 | 24,500 260 | 22,050 230 | 20,830 180

1 0.035 | 40,000 460 | 30,000 380 | 28,000 320 | 25,200 280 | 23,800 220

0.1 2 0.030 | 40,000 460 | 30,000 380 | 28,000 320 | 25,200 280 | 23,800 220

3 0.020 | 36,000 410 | 27,000 320 | 24,500 260 | 22,050 230 | 20,830 180

2 0.016 | 37,830 600 | 28,200 390 | 23,000 320 | 20,700 290 | 19,550 220

0.02 4 0.013 | 27,800 440 | 23,600 280 | 21,000 230 | 18,900 210 | 17,850 160

2 0.028 | 37,830 600 | 28,200 390 | 23,000 320 | 20,700 290 | 19,550 220

06 005 1, 0.019 | 27,800 | 440 | 23,600 | 280 | 21,000 | 230 | 18,900 | 210 | 17,850 | 160
2 0.035 | 37,830 600 | 28,200 390 | 23,000 320 | 20,700 290 | 19,550 220

0.1 4 0.024 | 27,800 440 | 23,600 280 | 21,000 230 | 18,900 210 | 17,850 160

2 0.023 | 28,000 650 | 20,000 400 | 20,000 360 | 18,000 320 | 17,000 250

0.02 4 0.016 | 28,000 520 | 20,000 320 | 20,000 290 | 18,000 260 | 17,000 200

2 0.038 | 28,000 650 | 20,000 400 | 20,000 360 | 18,000 320 | 17,000 250

0.05 4 0.026 | 28,000 520 | 20,000 320 | 20,000 290 | 18,000 260 | 17,000 200

0.8 2 0.047 28,000 650 | 20,000 400 | 20,000 360 | 18,000 320 | 17,000 250
0.1 4 0.032 | 28,000 520 | 20,000 320 | 20,000 290 | 18,000 260 | 17,000 200

2 0.081 28,000 650 | 20,000 400 | 20,000 360 | 18,000 320 | 17,000 250

0.2 4 0.056 | 28,000 520 | 20,000 320 | 20,000 290 | 18,000 260 | 17,000 200

[Note] Refer to the comments and notes below the table on page 78 regarding usage.
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Recommended Cutting Conditions (Metric)

€H1-H3dad3 .

High accuracy

2 Flutes cuttiing condition For detailed information on high-efficiency cutting conditions, refer to page 75.
1 2 3 4 5
Work material Pre-ré?ertétlened Hardened Steel | Hardened Steel | Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~65HRC) (65~68HRC) (68~72HRC)
Cutting depth ratio 100% 85% 80% 65% 55%
Tool dia. |Comer radius| Under neck D Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate | Revolution |Feed rate
o | o | wm | ™ B i | o | wemo | o | oo | ot | o | ot | e
2 0.016 | 30,290 | 1,210 | 26,730 960 | 24,950 800 | 22,450 720 | 21,210 560
4 0.013 | 27,540 | 1,040 | 24,300 820 | 22,680 670 | 20,410 600 | 19,280 470
0.02 6 0.010 | 22,310 840 | 19,680 660 | 18,370 540 | 16,530 490 | 15,620 380
8 0.008 19,830 750 | 17,500 590 | 16,330 480 | 14,700 430 | 13,880 340
2 0.046 | 30,250 | 1,210 | 26,730 960 | 24,950 800 | 22,450 720 | 21,210 560
0.05 4 0.027 | 28,920 | 1,130 | 24,300 820 | 22,680 670 | 20,410 600 | 19,280 470
6 0.017 | 24,540 930 | 19,680 660 | 18,370 540 | 16,530 490 | 15,620 380
1 8 0.016 19,830 750 | 17,500 590 | 16,330 480 | 14,700 430 | 13,880 340
2 0.065 | 30,290 | 1,210 | 26,730 960 | 24,950 800 | 22,450 720 | 21,210 560
0.1 4 0.038 | 27,540 | 1,040 | 24,300 820 | 22,680 670 | 20,410 600 | 19,280 470
6 0.024 | 22,310 840 | 19,680 660 | 18,370 540 | 16,530 490 | 15,620 380
8 0.024 19,830 750 | 17,500 590 | 16,330 480 | 14,700 430 | 13,880 340
2 0.110 | 30,290 | 1,210 | 26,730 960 | 24,950 800 | 22,450 720 | 21,210 560
0.2 4 0.070 | 27,540 | 1,040 | 24,300 820 | 22,680 670 | 20,410 600 | 19,280 470
) 6 0.040 | 22,310 840 | 19,680 660 | 18,370 540 | 16,530 490 | 15,620 380
8 0.040 19,830 750 | 17,500 590 | 16,330 480 | 14,700 430 | 13,880 340

(1) ap indicates guidelines for Group 1 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.

(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to
calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.

(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1°

or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH2010-2-02-TH3 tool:
Cutting depth = 0.11 (ap) X 0.85 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = 0.075 mm

[Note]

(D Use the appropriate coolant for the work material and machining shape.
(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted

according to the machining shape, purpose and the machine type.

@ If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.



High efficiency

4 Flutes

cuttiing condition

For detailed information on high-accuracy cutting conditions, refer to page 84.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Comer radius| Under neck a Revolution |Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
DC RE length (mf%) n % n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min! mm/min min! mm/min min-’! mm/min min-! mm/min min! mm/min

1.5 0.019 38,900 3,420 | 38,900 | 3,110 | 28,300 | 2,040 | 23,000 | 1,840 | 21,200 | 1,440

2 0.016 35,000 3,080 | 35,000 2,800 | 25,500 | 1,840 | 20,700 | 1,660 | 19,100 | 1,300

2.5 0.015 31,800 2,800 | 31,800 2,540 | 23,100 | 1,660 | 18,800 | 1,500 | 17,400 | 1,180

0.02 3 0.014 29,200 2,670 | 29,200 2,340 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080
: 4 0.013 25,000 2,200 | 25,000 2,000 | 18,200 | 1,310 | 14,800 | 1,180 | 13,600 920
5 0.013 21,900 1,930 | 21,900 1,750 | 15,900 | 1,140 | 12,900 | 1,030 | 11,900 810

6 0.007 19,500 1,720 | 19,500 1,660 | 14,100 | 1,020 | 11,500 920 | 10,600 720

8 0.004 15,900 1,400 | 15,900 1,270 | 11,600 840 9,400 750 8,700 590

1.5 0.046 38,900 3,420 | 38,900 | 3,110 | 28,300 | 2,040 | 23,000 | 1,840 | 21,200 | 1,440

2 0.034 35,000 3,080 | 35,000 2,800 | 25,500 | 1,840 | 20,700 | 1,660 | 19,100 | 1,300

2.5 0.033 31,800 2,800 | 31,800 2,540 | 23,100 | 1,660 | 18,800 | 1,500 | 17,400 | 1,180

0.05 3 0.030 29,200 2,670 | 29,200 2,340 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080
: 4 0.028 25,000 2,200 | 25,000 2,000 | 18,200 | 1,310 | 14,800 | 1,180 | 13,600 920
5 0.027 21,900 1,930 | 21,900 1,750 | 15,900 | 1,140 | 12,900 | 1,030 | 11,900 810

6 0.015 19,500 1,720 | 19,500 1,660 | 14,100 | 1,020 | 11,500 920 | 10,600 720

8 0.009 15,900 1,400 | 15,900 1,270 | 11,600 840 9,400 750 8,700 590

1.5 0.056 38,900 3,420 | 38,900 | 3,110 | 28,300 | 2,040 | 23,000 | 1,840 | 21,200 | 1,440

2 0.042 35,000 3,080 | 35,000 2,800 | 25,500 | 1,840 | 20,700 | 1,660 | 19,100 | 1,300

2.5 0.040 31,800 2,800 | 31,800 2,540 | 23,100 | 1,660 | 18,800 | 1,500 | 17,400 | 1,180

1 0.1 3 0.037 29,200 2,670 | 29,200 2,340 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080
: 4 0.035 25,000 2,200 | 25,000 2,000 | 18,200 | 1,310 | 14,800 | 1,180 | 13,600 920
5 0.034 21,900 1,930 | 21,900 1,750 | 15,900 | 1,140 | 12,900 | 1,030 | 11,900 810

6 0.019 19,500 1,720 | 19,500 1,660 | 14,100 | 1,020 | 11,500 920 | 10,600 720

8 0.011 15,900 1,400 | 15,900 1,270 | 11,600 840 9,400 750 8,700 590

1.5 0.063 38,900 3,420 | 38,900 | 3,110 | 28,300 | 2,040 | 23,000 | 1,840 | 21,200 | 1,440

2 0.047 35,000 3,080 | 35,000 2,800 | 25,500 | 1,840 | 20,700 | 1,660 | 19,100 | 1,300

2.5 0.045 31,800 2,800 | 31,800 2,540 | 23,100 | 1,660 | 18,800 | 1,500 | 17,400 | 1,180

0.2 3 0.042 29,200 2,570 | 29,200 2,340 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080
: 4 0.039 25,000 2,200 | 25,000 2,000 | 18,200 | 1,310 | 14,800 | 1,180 | 13,600 920
5 0.038 21,900 1,930 | 21,900 1,750 | 15,900 | 1,140 | 12,900 | 1,030 | 11,900 810

6 0.021 19,500 1,720 | 19,500 1,560 | 14,100 | 1,020 | 11,500 920 | 10,600 720

8 0.012 15,900 1,400 | 15,900 1,270 | 11,600 840 9,400 750 8,700 590

1.5 0.070 38,900 3,420 | 38,900 | 3,110 | 28,300 | 2,040 | 23,000 | 1,840 | 21,200 | 1,440

2 0.053 35,000 3,080 | 35,000 2,800 | 25,500 | 1,840 | 20,700 | 1,660 | 19,100 | 1,300

2.5 0.050 31,800 2,800 | 31,800 2,540 | 23,100 | 1,660 | 18,800 | 1,500 | 17,400 | 1,180

0.3 3 0.047 29,200 2,670 | 29,200 2,340 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080
: 4 0.044 25,000 2,200 | 25,000 2,000 | 18,200 | 1,310 | 14,800 | 1,180 | 13,600 920
5 0.042 21,900 1,930 | 21,900 1,750 | 15,900 | 1,140 | 12,900 | 1,030 | 11,900 810

6 0.023 19,500 1,720 | 19,500 1,660 | 14,100 | 1,020 | 11,500 920 | 10,600 720

8 0.013 15,900 1,400 | 15,900 1,270 | 11,600 840 9,400 750 8,700 590

2 0.017 26,900 3,310 | 26,900 | 3,010 | 19,600 | 1,980 | 15,900 | 1,780 | 14,700 | 1,400

3 0.016 23,300 2,870 | 23,300 2,610 | 17,000 | 1,710 | 13,800 | 1,550 | 12,700 | 1,210

4 0.014 20,600 2,540 | 20,600 2,310 | 15,000 | 1,510 | 12,200 | 1,370 | 11,200 | 1,070

0.02 5 0.013 18,400 2,270 | 18,400 2,060 | 13,400 | 1,350 | 10,900 | 1,220 | 10,100 960
: 6 0.012 16,700 2,060 | 16,700 1,870 | 12,100 | 1,220 9,900 | 1,110 9,100 870
8 0.011 15,200 1,870 | 15,200 1,700 | 11,100 | 1,120 9,000 | 1,010 8,300 790

10 0.010 14,000 1,720 | 14,000 1,570 | 10,200 | 1,030 8,300 930 7,600 720

12 0.008 12,100 1,490 | 12,100 1,360 8,800 890 7,100 800 6,600 630

2 0.048 26,900 3,310 | 26,900 | 3,010 | 19,600 | 1,980 | 15,900 | 1,780 | 14,700 | 1,400

15 3 0.043 23,300 2,870 | 23,300 2,610 | 17,000 | 1,710 | 13,800 | 1,550 | 12,700 | 1,210
: 4 0.039 20,600 2,540 | 20,600 2,310 | 15,000 | 1,510 | 12,200 | 1,370 | 11,200 | 1,070
0.05 5 0.035 18,400 2,270 | 18,400 2,060 | 13,400 | 1,350 | 10,900 | 1,220 | 10,100 960
: 6 0.032 16,700 2,060 | 16,700 1,870 | 12,100 | 1,220 9,900 | 1,110 9,100 870
8 0.030 15,200 1,870 | 15,200 1,700 | 11,100 | 1,120 9,000 | 1,010 8,300 790

10 0.027 14,000 1,720 | 14,000 1,570 | 10,200 | 1,030 8,300 930 7,600 720

12 0.022 12,100 1,490 | 12,100 1,360 8,800 890 7,100 800 6,600 630

2 0.078 26,900 3,310 | 26,900 | 3,010 | 19,600 | 1,980 | 15,900 | 1,780 | 14,700 | 1,400

0.1 3 0.071 23,300 2,870 | 23,300 2,610 | 17,000 | 1,710 | 13,800 | 1,550 | 12,700 | 1,210
: 4 0.064 20,600 2,540 | 20,600 2,310 | 15,000 | 1,510 | 12,200 | 1,370 | 11,200 | 1,070
5 0.057 18,400 2,270 | 18,400 2,060 | 13,400 | 1,350 | 10,900 | 1,220 | 10,100 960

[Note] Refer to the comments and notes below the table on page 83 regarding usage.
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Recommended Cutting Conditions (Metric)

4 Flutes H] P
- CUttllng Condltlon For detailed information on high-accuracy cutting conditions, refer to page 84.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Comer radius| Under neck a Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
DC RE length (mf%) n Vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min-’! mm/min min-! mm/min min! mm/min

6 0.052 16,700 2,060 | 16,700 | 1,870 | 12,100 | 1,220 9,900 | 1,110 9,100 870

0.1 8 0.049 15,200 1,870 | 15,200 | 1,700 | 11,100 | 1,120 9,000 | 1,010 8,300 790

: 10 0.044 14,000 1,720 | 14,000 | 1,570 | 10,200 | 1,030 8,300 930 7,600 720

12 0.035 12,100 1,490 | 12,100 | 1,360 8,800 890 7,100 800 6,600 630

2 0.082 26,900 3,310 | 26,900 | 3,010 | 19,600 | 1,980 | 15,900 | 1,780 | 14,700 | 1,400

3 0.075 23,300 2,870 | 23,300 | 2,610 | 17,000 | 1,710 | 13,800 | 1,550 | 12,700 | 1,210

4 0.067 20,600 2,640 | 20,600 | 2,310 | 15,000 | 1,510 | 12,200 | 1,370 | 11,200 | 1,070

. 0.2 5 0.060 18,400 2,270 | 18,400 | 2,060 | 13,400 | 1,350 | 10,900 | 1,220 | 10,100 960
. 6 0.055 16,700 2,060 | 16,700 | 1,870 | 12,100 | 1,220 9,900 | 1,110 9,100 870

8 0.051 15,200 1,870 | 15,200 | 1,700 | 11,100 | 1,120 9,000 | 1,010 8,300 790

o 10 0.047 14,000 1,720 | 14,000 | 1,570 | 10,200 | 1,030 8,300 930 7,600 720
% 12 0.037 12,100 1,490 | 12,100 | 1,360 8,800 890 7,100 800 6,600 630
m 2 0.085 26,900 3,310 | 26,900 | 3,010 | 19,600 | 1,980 | 15,900 | 1,780 | 14,700 | 1,400
'Eq 15 3 0.077 23,300 2,870 | 23,300 | 2,610 | 17,000 | 1,710 | 13,800 | 1,550 | 12,700 | 1,210
79 : 4 0.069 20,600 2,540 | 20,600 | 2,310 | 15,000 | 1,510 | 12,200 | 1,370 | 11,200 | 1,070
0.3 5 0.062 18,400 2,270 | 18,400 | 2,060 | 13,400 | 1,350 | 10,900 | 1,220 | 10,100 960

. 6 0.057 16,700 2,060 | 16,700 | 1,870 | 12,100 | 1,220 9,900 | 1,110 9,100 870

8 0.053 15,200 1,870 | 15,200 | 1,700 | 11,100 | 1,120 9,000 | 1,010 8,300 790

10 0.048 14,000 1,720 | 14,000 | 1,570 | 10,200 | 1,030 8,300 930 7,600 720

12 0.039 12,100 1,490 | 12,100 | 1,360 8,800 890 7,100 800 6,600 630

2 0.087 26,900 3,310 | 26,900 | 3,010 | 19,600 | 1,980 | 15,900 | 1,780 | 14,700 | 1,400

3 0.079 23,300 2,870 | 23,300 | 2,610 | 17,000 | 1,710 | 13,800 | 1,550 | 12,700 | 1,210

4 0.07 20,600 2,640 | 20,600 | 2,310 | 15,000 | 1,510 | 12,200 | 1,370 | 11,200 | 1,070

0.5 5 0.063 18,400 2,270 | 18,400 | 2,060 | 13,400 | 1,350 | 10,900 | 1,220 | 10,100 960

. 6 0.058 16,700 2,060 | 16,700 | 1,870 | 12,100 | 1,220 9,900 | 1,110 9,100 870

8 0.054 15,200 1,870 | 15,200 | 1,700 | 11,100 | 1,120 9,000 | 1,010 8,300 790

10 0.049 14,000 1,720 | 14,000 | 1,570 | 10,200 | 1,030 8,300 930 7,600 720

12 0.039 12,100 1,490 | 12,100 | 1,360 8,800 890 7,100 800 6,600 630

2.5 0.018 20,600 3,630 | 20,600 | 3,300 | 15,000 | 2,160 | 12,200 | 1,950 | 11,200 | 1,520

3 0.016 19,500 3,430 | 19,500 | 3,120 | 14,100 | 2,030 | 11,500 | 1,840 | 10,600 | 1,440

4 0.014 17,500 3,080 | 17,500 | 2,800 | 12,700 | 1,830 | 10,300 | 1,650 9,500 | 1,290

0.02 5 0.014 15,900 2,800 | 15,900 | 2,540 | 11,600 | 1,670 9,400 | 1,500 8,700 | 1,180

: 6 0.013 14,600 2,570 | 14,600 | 2,340 | 10,600 | 1,530 8,600 | 1,380 8,000 | 1,090

8 0.013 12,500 2,200 | 12,500 | 2,000 9,100 | 1,310 7,400 | 1,180 6,800 920

10 0.012 10,900 1,920 | 10,900 | 1,740 8,000 | 1,150 6,500 | 1,040 6,000 820

12 0.009 9,700 1,710 9,700 | 1,550 7,100 | 1,020 5,700 910 5,300 720

2.5 0.048 20,600 3,630 | 20,600 | 3,300 | 15,000 | 2,160 | 12,200 | 1,950 | 11,200 | 1,520

3 0.043 19,500 3,430 | 19,500 | 3,120 | 14,100 | 2,030 | 11,500 | 1,840 | 10,600 | 1,440

4 0.037 17,500 3,080 | 17,500 | 2,800 | 12,700 | 1,830 | 10,300 | 1,650 9,500 | 1,290

0.05 5 0.036 15,900 2,800 | 15,900 | 2,540 | 11,600 | 1,670 9,400 | 1,500 8,700 | 1,180

: 6 0.035 14,600 2,570 | 14,600 | 2,340 | 10,600 | 1,530 8,600 | 1,380 8,000 | 1,090

8 0.034 12,500 2,200 | 12,500 | 2,000 9,100 | 1,310 7,400 | 1,180 6,800 920

10 0.032 10,900 1,920 | 10,900 | 1,740 8,000 | 1,150 6,500 | 1,040 6,000 820

2 12 0.024 9,700 1,710 9,700 | 1,550 7,100 | 1,020 5,700 910 5,300 720

2.5 0.082 20,600 3,630 | 20,600 | 3,300 | 15,000 | 2,160 | 12,200 | 1,950 | 11,200 | 1,520

3 0.073 19,500 3,430 | 19,500 | 3,120 | 14,100 | 2,030 | 11,500 | 1,840 | 10,600 | 1,440

4 0.063 17,500 3,080 | 17,500 | 2,800 | 12,700 | 1,830 | 10,300 | 1,650 9,500 | 1,290

0.1 5 0.061 15,900 2,800 | 15,900 | 2,540 | 11,600 | 1,670 9,400 | 1,500 8,700 | 1,180

. 6 0.059 14,600 2,570 | 14,600 | 2,340 | 10,600 | 1,530 8,600 | 1,380 8,000 | 1,090

8 0.058 12,500 2,200 | 12,500 | 2,000 9,100 | 1,310 7,400 | 1,180 6,800 920

10 0.054 10,900 1,920 | 10,900 | 1,740 8,000 | 1,150 6,500 | 1,040 6,000 820

12 0.041 9,700 1,710 9,700 | 1,550 7,100 | 1,020 5,700 910 5,300 720

2.5 0.092 20,600 3,630 | 20,600 | 3,300 | 15,000 | 2,160 | 12,200 | 1,950 | 11,200 | 1,520

3 0.082 19,500 3,430 | 19,500 | 3,120 | 14,100 | 2,030 | 11,500 | 1,840 | 10,600 | 1,440

4 0.07 17,500 3,080 | 17,500 | 2,800 | 12,700 | 1,830 | 10,300 | 1,650 9,500 | 1,290

0.2 5 0.069 15,900 2,800 | 15,900 | 2,540 | 11,600 | 1,670 9,400 | 1,500 8,700 | 1,180

. 6 0.066 14,600 2,570 | 14,600 | 2,340 | 10,600 | 1,530 8,600 | 1,380 8,000 | 1,090

8 0.066 12,500 2,200 | 12,500 | 2,000 9,100 | 1,310 7,400 | 1,180 6,800 920

10 0.061 10,900 1,920 | 10,900 | 1,740 8,000 | 1,150 6,500 | 1,040 6,000 820

12 0.046 9,700 1,710 9,700 | 1,550 7,100 | 1,020 5,700 910 5,300 720




High efficiency

4 Flutes

cuttiing condition

For detailed information on high-accuracy cutting conditions, refer to page 84.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Corner radius | Under neck a Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (mr’1)1) n Vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min-! mm/min min-! mm/min min! mm/min

2.5 0.097 20,600 3,630 | 20,600 | 3,300 | 15,000 | 2,160 | 12,200 | 1,950 | 11,200 | 1,520

3 0.087 19,500 3,430 | 19,500 | 3,120 | 14,100 | 2,030 | 11,500 | 1,840 | 10,600 | 1,440

4 0.074 17,500 3,080 | 17,500 | 2,800 | 12,700 | 1,830 | 10,300 | 1,650 9,500 | 1,290

0.3 5 0.073 15,900 2,800 | 15,900 | 2,540 | 11,600 | 1,670 9,400 | 1,500 8,700 | 1,180
: 6 0.070 14,600 2,570 | 14,600 | 2,340 | 10,600 | 1,530 8,600 | 1,380 8,000 | 1,090
8 0.069 12,500 2,200 | 12,500 | 2,000 9,100 | 1,310 7,400 | 1,180 6,800 920

10 0.064 10,900 1,920 | 10,900 | 1,740 8,000 | 1,150 6,500 | 1,040 6,000 820

2 12 0.049 9,700 1,710 9,700 | 1,550 7,100 | 1,020 5,700 910 5,300 720
2.5 0.102 20,600 3,630 | 20,600 | 3,300 | 15,000 | 2,160 | 12,200 | 1,950 | 11,200 | 1,520

3 0.091 19,500 3,430 | 19,500 | 3,120 | 14,100 | 2,030 | 11,500 | 1,840 | 10,600 | 1,440

4 0.078 17,500 3,080 | 17,500 | 2,800 | 12,700 | 1,830 | 10,300 | 1,650 9,500 | 1,290

0.5 5 0.076 15,900 2,800 | 15,900 | 2,540 | 11,600 | 1,670 9,400 | 1,500 8,700 | 1,180
: 6 0.074 14,600 2,570 | 14,600 | 2,340 | 10,600 | 1,530 8,600 | 1,380 8,000 | 1,090
8 0.073 12,500 2,200 | 12,500 | 2,000 9,100 | 1,310 7,400 | 1,180 6,800 920

10 0.068 10,900 1,920 | 10,900 | 1,740 8,000 | 1,150 6,500 | 1,040 6,000 820

12 0.051 9,700 1,710 9,700 | 1,550 7,100 | 1,020 5,700 910 5,300 720

4 0.045 18,600 2,950 | 18,600 | 2,680 | 13,500 | 1,750 | 11,000 | 1,580 | 10,200 | 1,250

6 0.043 15,400 2,440 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,400 | 1,030

8 0.042 13,100 2,080 | 13,100 | 1,890 9,500 | 1,230 7,700 | 1,110 7,100 870

0.05 10 0.041 11,400 1,810 | 11,400 | 1,640 8,300 | 1,080 6,700 960 6,200 760
. 12 0.038 10,100 1,600 | 10,100 | 1,450 7,300 950 5,900 850 5,500 670
14 0.035 9,000 1,430 9,000 | 1,300 6,600 860 5,300 760 4,900 600

16 0.034 8,200 1,300 8,200 | 1,180 5,900 760 4,800 690 4,500 550

18 0.030 7,500 1,190 7,500 | 1,080 5,400 700 4,400 630 4,100 500

20 0.022 6,900 1,090 6,900 990 5,000 650 4,100 590 3,800 470

4 0.090 18,600 2,950 | 18,600 | 2,680 | 13,500 | 1,750 | 11,000 | 1,580 | 10,200 | 1,250

6 0.087 15,400 2,440 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,400 | 1,030

8 0.085 13,100 2,080 | 13,100 | 1,890 9,500 | 1,230 7,700 | 1,110 7,100 870

10 0.081 11,400 1,810 | 11,400 | 1,640 8,300 | 1,080 6,700 960 6,200 760

0.1 12 0.075 10,100 1,600 | 10,100 | 1,450 7,300 950 5,900 850 5,500 670
14 0.069 9,000 1,430 9,000 | 1,300 6,600 860 5,300 760 4,900 600

16 0.067 8,200 1,300 8,200 | 1,180 5,900 760 4,800 690 4,500 550

18 0.061 7,500 1,190 7,500 | 1,080 5,400 700 4,400 630 4,100 500

20 0.044 6,900 1,090 6,900 990 5,000 650 4,100 590 3,800 470

4 0.102 18,600 2,950 | 18,600 | 2,680 | 13,500 | 1,750 | 11,000 | 1,580 | 10,200 | 1,250

6 0.098 15,400 2,440 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,400 | 1,030

8 0.095 13,100 2,080 | 13,100 | 1,890 9,500 | 1,230 7,700 | 1,110 7,100 870

10 0.092 11,400 1,810 | 11,400 | 1,640 8,300 | 1,080 6,700 960 6,200 760

3 0.2 12 0.085 10,100 1,600 | 10,100 | 1,450 7,300 950 5,900 850 5,500 670
14 0.078 9,000 1,430 9,000 | 1,300 6,600 860 5,300 760 4,900 600

16 0.076 8,200 1,300 8,200 | 1,180 5,900 760 4,800 690 4,500 550

18 0.068 7,500 1,190 7,500 | 1,080 5,400 700 4,400 630 4,100 500

20 0.050 6,900 1,090 6,900 990 5,000 650 4,100 590 3,800 470

4 0.107 18,600 2,950 | 18,600 | 2,680 | 13,500 | 1,750 | 11,000 | 1,580 | 10,200 | 1,250

6 0.103 15,400 2,440 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,400 | 1,030

8 0.101 13,100 2,080 | 13,100 | 1,890 9,500 | 1,230 7,700 | 1,110 7,100 870

10 0.097 11,400 1,810 | 11,400 | 1,640 8,300 | 1,080 6,700 960 6,200 760

0.3 12 0.090 10,100 1,600 | 10,100 | 1,450 7,300 950 5,900 850 5,500 670
14 0.082 9,000 1,430 9,000 | 1,300 6,600 860 5,300 760 4,900 600

16 0.080 8,200 1,300 8,200 | 1,180 5,900 760 4,800 690 4,500 550

18 0.072 7,500 1,190 7,500 | 1,080 5,400 700 4,400 630 4,100 500

20 0.053 6,900 1,090 6,900 990 5,000 650 4,100 590 3,800 470

4 0.113 18,600 2,950 | 18,600 | 2,680 | 13,500 | 1,750 | 11,000 | 1,580 | 10,200 | 1,250

6 0.109 15,400 2,440 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,400 | 1,030

8 0.106 13,100 2,080 | 13,100 | 1,890 9,500 | 1,230 7,700 | 1,110 7,100 870

10 0.102 11,400 1,810 | 11,400 | 1,640 8,300 | 1,080 6,700 960 6,200 760

0.5 12 0.094 10,100 1,600 | 10,100 | 1,450 7,300 950 5,900 850 5,500 670
14 0.087 9,000 1,430 9,000 | 1,300 6,600 860 5,300 760 4,900 600

16 0.084 8,200 1,300 8,200 | 1,180 5,900 760 4,800 690 4,500 550

18 0.076 7,500 1,190 7,500 | 1,080 5,400 700 4,400 630 4,100 500

20 0.056 6,900 1,090 6,900 990 5,000 650 4,100 590 3,800 470

[Note] Refer to the comments and notes below the table on page 83 regarding usage.
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Recommended Cutting Conditions (Metric)

4 Flutes H] PP
- CUttllng Condltlon For detailed information on high-accuracy cutting conditions, refer to page 84.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius| Under neck ap Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (mm) n Vi n Vi n Vi n Vi n Vi

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-! mm/min

8 0.091 10,400 | 2,750 | 10,400 | 2,500 7,600 | 1,640 6,200 | 1,490 5,700 | 1,160
10 0.089 9,300 | 2,460 9,300 | 2,230 6,800 | 1,470 5,500 | 1,320 5,100 | 1,040
12 0.084 8,400 | 2,220 8,400 | 2,020 6,100 | 1,320 5,000 | 1,200 4,600 940
14 0.079 7,700 | 2,030 7,700 | 1,850 5,600 | 1,210 4,500 | 1,080 4,200 860
0.1 16 0.076 7,100 1,870 7,100 | 1,700 5,100 | 1,100 4,200 | 1,010 3,900 800
18 0.074 6,500 1,720 6,500 | 1,560 4,800 | 1,040 3,900 940 3,600 730
20 0.070 6,100 1,610 6,100 | 1,460 4,400 950 3,600 860 3,300 670
5,700 | 1,370 4,100 890 3,400 820 3,100 630
. , , 1,270 3,900 840 3,200 770 2,900 590

8 0.126 10,400 | 2,750 | 10,400 | 2,500 7,600 | 1,640 6,200 | 1,490 5,700 | 1,160
10 0.123 9,300 | 2,460 9,300 | 2,230 6,800 | 1,470 5,500 | 1,320 5,100 | 1,040
12 0.117 8,400 | 2,220 8,400 | 2,020 6,100 | 1,320 5,000 | 1,200 4,600 940
14 0.109 7,700 | 2,030 7,700 | 1,850 5,600 | 1,210 4,500 | 1,080 4,200 860
0.2 16 0.105 7,100 1,870 7,100 | 1,700 5,100 | 1,100 4,200 | 1,010 3,900 800
18 0.102 6,500 1,720 6,500 | 1,560 4,800 | 1,040 3,900 940 3,600 730
20 0.097 6,100 1,610 6,100 | 1,460 4,400 950 3,600 860 3,300 670
22 0.081 5,700 1,500 5,700 | 1,370 4,100 890 3,400 820 3,100 630
24 0.077 5,300 1,400 5,300 | 1,270 3,900 840 3,200 770 2,900 590

8 0.133 10,400 | 2,750 | 10,400 | 2,500 7,600 | 1,640 6,200 | 1,490 5,700 | 1,160
10 0.129 9,300 | 2,460 9,300 | 2,230 6,800 | 1,470 5,500 | 1,320 5,100 | 1,040
12 0.123 8,400 | 2,220 8,400 | 2,020 6,100 | 1,320 5,000 | 1,200 4,600 940
14 0.115 7,700 | 2,030 7,700 | 1,850 5,600 | 1,210 4,500 | 1,080 4,200 860
4 0.3 16 0.111 7,100 1,870 7,100 | 1,700 5,100 | 1,100 4,200 | 1,010 3,900 800
18 0.108 6,500 1,720 6,500 | 1,560 4,800 | 1,040 3,900 940 3,600 730
20 0.102 6,100 1,610 6,100 | 1,460 4,400 950 3,600 860 3,300 670
22 0.086 5,700 1,500 5,700 | 1,370 4,100 890 3,400 820 3,100 630
24 0.081 5,300 1,400 5,300 | 1,270 3,900 840 3,200 770 2,900 590

8 0.137 10,400 | 2,750 | 10,400 | 2,500 7,600 | 1,640 6,200 | 1,490 5,700 | 1,160
10 0.133 9,300 | 2,460 9,300 | 2,230 6,800 | 1,470 5,500 | 1,320 5,100 | 1,040
12 0.127 8,400 | 2,220 8,400 | 2,020 6,100 | 1,320 5,000 | 1,200 4,600 940
14 0.118 7,700 | 2,030 7,700 | 1,850 5,600 | 1,210 4,500 | 1,080 4,200 860
0.5 16 0.114 7,100 1,870 7,100 | 1,700 5,100 | 1,100 4,200 | 1,010 3,900 800
18 0.111 6,500 1,720 6,500 | 1,560 4,800 | 1,040 3,900 940 3,600 730
20 0.106 6,100 1,610 6,100 | 1,460 4,400 950 3,600 860 3,300 670
22 0.088 5,700 1,500 5,700 | 1,370 4,100 890 3,400 820 3,100 630
24 0.084 5,300 1,400 5,300 | 1,270 3,900 840 3,200 770 2,900 590

8 0.140 10,400 | 2,750 | 10,400 | 2,500 7,600 | 1,640 6,200 | 1,490 5,700 | 1,160
10 0.136 9,300 | 2,460 9,300 | 2,230 6,800 | 1,470 5,500 | 1,320 5,100 | 1,040
12 0.130 8,400 | 2,220 8,400 | 2,020 6,100 | 1,320 5,000 | 1,200 4,600 940
14 0.121 7,700 | 2,030 7,700 | 1,850 5,600 | 1,210 4,500 | 1,080 4,200 860
1 16 0.117 7,100 1,870 7,100 | 1,700 5,100 | 1,100 4,200 | 1,010 3,900 800
18 0.114 6,500 1,720 6,500 | 1,560 4,800 | 1,040 3,900 940 3,600 730
20 0.108 6,100 1,610 6,100 | 1,460 4,400 950 3,600 860 3,300 670
22 0.090 5,700 1,500 5,700 | 1,370 4,100 890 3,400 820 3,100 630
24 0.085 5,300 1,400 5,300 | 1,270 3,900 840 3,200 770 2,900 590
10 0.096 9,300 | 3,270 9,300 | 2,980 6,800 | 1,960 5,500 | 1,760 5,100 | 1,390
15 0.081 7,400 | 2,600 7,400 | 2,370 5,400 | 1,560 4,400 | 1,410 4,000 | 1,090
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a5 20 0.077 6,100 | 2,150 | 6,100 | 1,950 4,400 | 1,270 3,600 | 1,150 3,300 900
25 0.075 5,200 | 1,830 | 5,200 | 1,660 3,800 | 1,090 3,100 990 2,800 760

10 0.123 9,300 | 3,270 | 9,300 | 2,980 6,800 | 1,960 5,500 | 1,760 5,100 | 1,390

0.2 15 0.103 7,400 | 2,600 | 7,400 | 2,370 5,400 | 1,560 4,400 | 1,410 4,000 | 1,090
: 20 0.098 6,100 | 2,150 | 6,100 | 1,950 4,400 | 1,270 3,600 | 1,150 3,300 900
5 25 0.095 5,200 | 1,830 | 5,200 | 1,660 3,800 | 1,090 3,100 990 2,800 760
10 0.166 9,300 | 3,270 | 9,300 | 2,980 6,800 | 1,960 5,500 | 1,760 5,100 | 1,390

0.3 15 0.140 7,400 | 2,600 | 7,400 | 2,370 5,400 | 1,560 4,400 | 1,410 4,000 | 1,090
: 20 0.133 6,100 | 2,150 | 6,100 | 1,950 4,400 | 1,270 3,600 | 1,150 3,300 900
25 0.129 5,200 | 1,830 | 5,200 | 1,660 3,800 | 1,090 3,100 990 2,800 760

10 0.172 9,300 | 3,270 | 9,300 | 2,980 6,800 | 1,960 5,500 | 1,760 5,100 | 1,390

0.5 15 0.144 7,400 | 2,600 | 7,400 | 2,370 5,400 | 1,560 4,400 | 1,410 4,000 | 1,090

20 0.137 6.100 | 2,150 6,100 | 1,950 4,400 | 1,270 3,600 | 1,150 3,300 900
25 0.133 5,200 | 1,830 5,200 | 1,660 3,800 | 1,090 3,100 990 2,800 760




High efficiency

4 Flutes

cuttiing condition

For detailed information on high-accuracy cutting conditions, refer to page 84.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Corner radius| Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (mm) n Vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min! mm/min min-’! mm/min min- mm/min min! mm/min min-! mm/min

10 0.175 9,300 | 3,270 9,300 | 2,980 6,800 | 1,960 5,500 | 1,760 5,100 | 1,390

5 1 15 0.147 7,400 | 2,600 7,400 | 2,370 5,400 | 1,560 4,400 | 1,410 4,000 | 1,090
20 0.140 6,100 | 2,150 6,100 | 1,950 4,400 | 1,270 3,600 | 1,150 3,300 900

25 0.135 5,200 1,830 5,200 | 1,660 3,800 | 1,090 3,100 990 2,800 760

12 0.098 8,300 | 3,290 8,300 | 2,990 6,100 | 1,980 4,900 | 1,760 4,500 | 1,380

0.1 18 0.088 6,500 | 2,570 6,500 | 2,340 4,700 | 1,520 3,800 | 1,370 3,500 | 1,070
: 24 0.082 5,300 | 2,100 5,300 | 1,910 3,900 | 1,260 3,100 | 1,120 2,900 890
30 0.079 4,500 1,780 4,500 | 1,620 3,300 | 1,070 2,700 970 2,400 730

12 0.177 8,300 | 3,290 8,300 | 2,990 6,100 | 1,980 4,900 | 1,760 4,500 | 1,380

0.2 18 0.158 6,500 | 2,570 6,500 | 2,340 4,700 | 1,520 3,800 | 1,370 3,500 | 1,070
' 24 0.148 5,300 | 2,100 5,300 | 1,910 3,900 | 1,260 3,100 | 1,120 2,900 890
30 0.142 4,500 1,780 4,500 | 1,620 3,300 | 1,070 2,700 970 2,400 730

12 0.187 8,300 | 3,290 8,300 | 2,990 6,100 | 1,980 4,900 | 1,760 4,500 | 1,380

6 0.3 18 0.166 6,500 | 2,570 6,500 | 2,340 4,700 | 1,520 3,800 | 1,370 3,500 | 1,070
: 24 0.156 5,300 | 2,100 5,300 | 1,910 3,900 | 1,260 3,100 | 1,120 2,900 890
30 0.150 4,500 1,780 4,500 | 1,620 3,300 | 1,070 2,700 970 2,400 730

12 0.193 8,300 | 3,290 8,300 | 2,990 6,100 | 1,980 4,900 | 1,760 4,500 | 1,380

0.5 18 0.172 6,500 | 2,570 6,500 | 2,340 4,700 | 1,520 3,800 | 1,370 3,500 | 1,070
' 24 0.161 5,300 | 2,100 5,300 | 1,910 3,900 | 1,260 3,100 | 1,120 2,900 890
30 0.154 4,500 1,780 4,500 | 1,620 3,300 | 1,070 2,700 970 2,400 730

12 0.197 8,300 | 3,290 8,300 | 2,990 6,100 | 1,980 4,900 | 1,760 4,500 | 1,380

1 18 0.175 6,500 | 2,570 6,500 | 2,340 4,700 | 1,520 3,800 | 1,370 3,500 | 1,070
24 0.164 5,300 | 2,100 5,300 | 1,910 3,900 | 1,260 3,100 | 1,120 2,900 890

30 0.158 4,500 1,780 4,500 | 1,620 3,300 | 1,070 2,700 970 2,400 730

(1) ap indicates guidelines for Group 2 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.
(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to

calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.
(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1° or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH4010-2-02-TH3 tool:
Cutting depth = 0.047 (ap) X 1 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = 0.0376 mm

[Note]

(® Use the appropriate coolant for the work material and machining shape.
(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted

according to the machining shape, purpose and the machine type.
® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.
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Recommended Cutting Conditions (Metric)

High accuracy

4 Flutes

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 79.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Comer radius| Under neck ap Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
DC RE length (mm) n Vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min’! mm/min min-! mm/min min! mm/min

1.5 0.016 32,300 2,840 | 32,300 | 2,580 | 23,500 | 1,690 | 19,100 | 1,530 | 17,600 | 1,200

2 0.013 29,100 2,660 | 29,100 | 2,320 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080

2.5 0.013 26,400 2,320 | 26,400 | 2,110 | 19,200 | 1,380 | 15,600 | 1,250 | 14,400 980

0.02 3 0.012 24,200 2,130 | 24,200 | 1,940 | 17,600 | 1,270 | 14,300 | 1,150 | 13,200 900

: 4 0.011 20,800 1,830 | 20,800 | 1,660 | 15,100 | 1,090 | 12,300 980 | 11,300 760

5 0.010 18,200 1,600 | 18,200 | 1,450 | 13,200 950 | 10,700 850 9,900 670

6 0.006 16,200 1,430 | 16,200 | 1,290 | 11,700 850 9,500 760 8,800 600

8 0.003 13,200 1,160 | 13,200 | 1,060 9,600 700 7,800 620 7,200 490

. 1.5 0.038 32,300 2,840 | 32,300 | 2,580 | 23,500 | 1,690 | 19,100 | 1,530 | 17,600 | 1,200
2 0.028 29,100 2,660 | 29,100 | 2,320 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080

= 2.5 0.027 26,400 2,320 | 26,400 | 2,110 | 19,200 | 1,380 | 15,600 | 1,250 | 14,400 980
% 0.05 3 0.025 24,200 2,130 | 24,200 | 1,940 | 17,600 | 1,270 | 14,300 | 1,150 | 13,200 900
m : 4 0.024 20,800 1,830 | 20,800 | 1,660 | 15,100 | 1,090 | 12,300 980 | 11,300 760
— 5 0.023 18,200 1,600 | 18,200 | 1,450 | 13,200 950 | 10,700 850 9,900 670
& 6 0.013 16,200 1,430 | 16,200 | 1,290 | 11,700 850 9,500 760 8,800 600
8 0.007 13,200 1,160 | 13,200 | 1,060 9,600 700 7,800 620 7,200 490

1.5 0.046 32,300 2,840 | 32,300 | 2,580 | 23,500 | 1,690 | 19,100 | 1,530 | 17,600 | 1,200

2 0.035 29,100 2,660 | 29,100 | 2,320 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080

2.5 0.033 26,400 2,320 | 26,400 | 2,110 | 19,200 | 1,380 | 15,600 | 1,250 | 14,400 980

1 0.1 3 0.031 24,200 2,130 | 24,200 | 1,940 | 17,600 | 1,270 | 14,300 | 1,150 | 13,200 900

: 4 0.029 20,800 1,830 | 20,800 | 1,660 | 15,100 | 1,090 | 12,300 980 | 11,300 760

5 0.028 18,200 1,600 | 18,200 | 1,450 | 13,200 950 | 10,700 850 9,900 670

6 0.015 16,200 1,430 | 16,200 | 1,290 | 11,700 850 9,500 760 8,800 600

8 0.009 13,200 1,160 | 13,200 | 1,060 9,600 700 7,800 620 7,200 490

1.5 0.052 32,300 2,840 | 32,300 | 2,580 | 23,500 | 1,690 | 19,100 | 1,530 | 17,600 | 1,200

2 0.039 29,100 2,660 | 29,100 | 2,320 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080

2.5 0.038 26,400 2,320 | 26,400 | 2,110 | 19,200 | 1,380 | 15,600 | 1,250 | 14,400 980

0.2 3 0.035 24,200 2,130 | 24,200 | 1,940 | 17,600 | 1,270 | 14,300 | 1,150 | 13,200 900

: 4 0.033 20,800 1,830 | 20,800 | 1,660 | 15,100 | 1,090 | 12,300 980 | 11,300 760

5 0.031 18,200 1,600 | 18,200 | 1,450 | 13,200 950 | 10,700 850 9,900 670

6 0.017 16,200 1,430 | 16,200 | 1,290 | 11,700 850 9,500 760 8,800 600

8 0.010 13,200 1,160 | 13,200 | 1,060 9,600 700 7,800 620 7,200 490

1.5 0.058 32,300 2,840 | 32,300 | 2,580 | 23,500 | 1,690 | 19,100 | 1,530 | 17,600 | 1,200

2 0.044 29,100 2,660 | 29,100 | 2,320 | 21,200 | 1,530 | 17,200 | 1,380 | 15,900 | 1,080

2.5 0.042 26,400 2,320 | 26,400 | 2,110 | 19,200 | 1,380 | 15,600 | 1,250 | 14,400 980

0.3 3 0.039 24,200 2,130 | 24,200 | 1,940 | 17,600 | 1,270 | 14,300 | 1,150 | 13,200 900

: 4 0.036 20,800 1,830 | 20,800 | 1,660 | 15,100 | 1,090 | 12,300 980 | 11,300 760

5 0.035 18,200 1,600 | 18,200 | 1,450 | 13,200 950 | 10,700 850 9,900 670

6 0.019 16,200 1,430 | 16,200 | 1,290 | 11,700 850 9,500 760 8,800 600

8 0.011 13,200 1,160 | 13,200 | 1,060 9,600 700 7,800 620 7,200 490

2 0.014 22,300 2,750 | 22,300 | 2,500 | 16,300 | 1,640 | 13,200 | 1,480 | 12,200 | 1,160

3 0.013 19,300 2,380 | 19,300 | 2,170 | 14,100 | 1,420 | 11,500 | 1,290 | 10,500 | 1,000

4 0.012 17,100 2,110 | 17,100 | 1,920 | 12,500 | 1,250 | 10,100 | 1,140 9,300 890

0.02 5 0.010 15,300 1,880 | 15,300 | 1,710 | 11,100 | 1,120 9,000 | 1,010 8,400 800

. 6 0.010 13,900 1,710 | 13,900 | 1,550 | 10,000 | 1,010 8,200 920 7,600 720

8 0.008 12,600 1,650 | 12,600 | 1,410 9,200 930 7,500 840 6,900 660

10 0.007 11,600 1,430 | 11,600 | 1,300 8,500 850 6,900 770 6,300 600

12 0.004 10,000 1,240 | 10,000 | 1,130 7,300 740 5,900 660 5,500 520

2 0.040 22,300 2,750 | 22,300 | 2,500 | 16,300 | 1,640 | 13,200 | 1,480 | 12,200 | 1,160

15 3 0.036 19,300 2,380 | 19,300 | 2,170 | 14,100 | 1,420 | 11,500 | 1,290 | 10,500 | 1,000

. 4 0.032 17,100 2,110 | 17,100 | 1,920 | 12,500 | 1,250 | 10,100 | 1,140 9,300 890

0.05 5 0.029 15,300 1,880 | 15,300 | 1,710 | 11,100 | 1,120 9,000 | 1,010 8,400 800

. 6 0.026 13,900 1,710 | 13,900 | 1,550 | 10,000 | 1,010 8,200 920 7,600 720

8 0.022 12,600 1,650 | 12,600 | 1,410 9,200 930 7,500 840 6,900 660

10 0.018 11,600 1,430 | 11,600 | 1,300 8,500 850 6,900 770 6,300 600

12 0.012 10,000 1,240 | 10,000 | 1,130 7,300 740 5,900 660 5,500 520

2 0.065 22,300 2,750 | 22,300 | 2,500 | 16,300 | 1,640 | 13,200 | 1,480 | 12,200 | 1,160

0.1 3 0.059 19,300 2,380 | 19,300 | 2,170 | 14,100 | 1,420 | 11,500 | 1,290 | 10,500 | 1,000

: 4 0.053 17,100 2,110 | 17,100 | 1,920 | 12,500 | 1,250 | 10,100 | 1,140 9,300 890

5 0.047 15,300 1,880 | 15,300 | 1,710 | 11,100 | 1,120 9,000 | 1,010 8,400 800




4 Flutes

High accuracy

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 79.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Comer radius| Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
DC RE length (mm) n Vi n Vi n vi n Vi n Vi
(mm) (mm) (mm) min! mm/min min-’! mm/min min- mm/min min-! mm/min min-! mm/min

6 0.043 13,900 1,710 | 13,900 | 1,550 | 10,000 | 1,010 8,200 920 7,600 720

0.1 8 0.037 12,600 1,550 | 12,600 | 1,410 9,200 930 7,500 840 6,900 660
: 10 0.029 11,600 1,430 | 11,600 | 1,300 8,500 850 6,900 770 6,300 600
12 0.020 10,000 1,240 | 10,000 | 1,130 7,300 740 5,900 660 5,500 520

2 0.068 22,300 2,750 | 22,300 | 2,500 | 16,300 | 1,640 | 13,200 | 1,480 | 12,200 | 1,160

3 0.062 19,300 2,380 | 19,300 | 2,170 | 14,100 | 1,420 | 11,500 | 1,290 | 10,500 | 1,000

4 0.056 17,100 2,110 | 17,100 | 1,920 | 12,500 | 1,250 | 10,100 | 1,140 9,300 890

0.2 5 0.050 15,300 1,880 | 15,300 | 1,710 | 11,100 | 1,120 9,000 | 1,010 8,400 800
. 6 0.046 13,900 1,710 | 13,900 | 1,550 | 10,000 | 1,010 8,200 920 7,600 720
8 0.039 12,600 1,550 | 12,600 | 1,410 9,200 930 7,500 840 6,900 660

10 0.031 11,600 1,430 | 11,600 | 1,300 8,500 850 6,900 770 6,300 600

12 0.021 10,000 1,240 | 10,000 | 1,130 7,300 740 5,900 660 5,500 520

2 0.070 22,300 2,750 | 22,300 | 2,500 | 16,300 | 1,640 | 13,200 | 1,480 | 12,200 | 1,160

15 3 0.064 19,300 2,380 | 19,300 | 2,170 | 14,100 | 1,420 | 11,500 | 1,290 | 10,500 | 1,000
. 4 0.058 17,100 2,110 | 17,100 | 1,920 | 12,500 | 1,250 | 10,100 | 1,140 9,300 890
0.3 5 0.051 15,300 1,880 | 15,300 | 1,710 | 11,100 | 1,120 9,000 | 1,010 8,400 800
. 6 0.047 13,900 1,710 | 13,900 | 1,550 | 10,000 | 1,010 8,200 920 7,600 720
8 0.040 12,600 1,550 | 12,600 | 1,410 9,200 930 7,500 840 6,900 660

10 0.032 11,600 1,430 | 11,600 | 1,300 8,500 850 6,900 770 6,300 600

12 0.021 10,000 1,240 | 10,000 | 1,130 7,300 740 5,900 660 5,500 520

2 0.072 22,300 2,750 | 22,300 | 2,500 | 16,300 | 1,640 | 13,200 | 1,480 | 12,200 | 1,160

3 0.065 19,300 2,380 | 19,300 | 2,170 | 14,100 | 1,420 | 11,500 | 1,290 | 10,500 | 1,000

4 0.059 17,100 2,110 | 17,100 | 1,920 | 12,500 | 1,250 | 10,100 | 1,140 9,300 890

0.5 5 0.052 15,300 1,880 | 15,300 | 1,710 | 11,100 | 1,120 9,000 | 1,010 8,400 800
. 6 0.048 13,900 1,710 | 13,900 | 1,550 | 10,000 | 1,010 8,200 920 7,600 720
8 0.041 12,600 1,550 | 12,600 | 1,410 9,200 930 7,500 840 6,900 660

10 0.033 11,600 1,430 | 11,600 | 1,300 8,500 850 6,900 770 6,300 600

12 0.022 10,000 1,240 | 10,000 | 1,130 7,300 740 5,900 660 5,500 520

2.5 0.015 17,100 3,010 | 17,900 | 2,740 | 12,500 | 1,790 | 10,100 | 1,620 9,300 | 1,260

3 0.014 16,200 2,850 | 16,200 | 2,590 | 11,700 | 1,680 9,500 | 1,530 8,800 | 1,200

4 0.012 14,500 2,660 | 14,500 | 2,320 | 10,500 | 1,520 8,500 | 1,370 7,900 | 1,070

0.02 5 0.011 13,200 2,320 | 13,200 | 2,110 9,600 | 1,390 7,800 | 1,250 7,200 980
: 6 0.011 12,100 2,130 | 12,100 | 1,940 8,800 | 1,270 7,100 | 1,150 6,600 900
8 0.011 10,400 1,830 | 10,400 | 1,660 7,600 | 1,090 6,100 980 5,600 760

10 0.010 9,000 1,590 9,000 | 1,440 6,600 950 5,400 860 5,000 680

12 0.008 8,100 1,420 8,100 | 1,290 5,900 850 4,700 760 4,400 600

2.5 0.040 17,100 3,010 | 17,100 | 2,740 | 12,500 | 1,790 | 10,100 | 1,620 9,300 | 1,260

3 0.036 16,200 2,850 | 16,200 | 2,590 | 11,700 | 1,680 9,500 | 1,530 8,800 | 1,200

4 0.031 14,500 2,660 | 14,500 | 2,320 | 10,500 | 1,520 8,500 | 1,370 7,900 | 1,070

0.05 5 0.030 13,200 2,320 | 13,200 | 2,110 9,600 | 1,390 7,800 | 1,250 7,200 980
: 6 0.029 12,100 2,130 | 12,100 | 1,940 8,800 | 1,270 7,100 | 1,150 6,600 900
8 0.028 10,400 1,830 | 10,400 | 1,660 7,600 | 1,090 6,100 980 5,600 760

10 0.026 9,000 1,590 9,000 | 1,440 6,600 950 5,400 860 5,000 680

2 12 0.020 8,100 1,420 8,100 | 1,290 5,900 850 4,700 760 4,400 600
2.5 0.068 17,100 3,010 | 17,100 | 2,740 | 12,500 | 1,790 | 10,100 | 1,620 9,300 | 1,260

3 0.061 16,200 2,850 | 16,200 | 2,590 | 11,700 | 1,680 9,500 | 1,530 8,800 | 1,200

4 0.052 14,500 2,660 | 14,500 | 2,320 | 10,500 | 1,520 8,500 | 1,370 7,900 | 1,070

0.1 5 0.051 13,200 2,320 | 13,200 | 2,110 9,600 | 1,390 7,800 | 1,250 7,200 980
' 6 0.049 12,100 2,130 | 12,100 | 1,940 8,800 | 1,270 7,100 | 1,150 6,600 900
8 0.048 10,400 1,830 | 10,400 | 1,660 7,600 | 1,090 6,100 980 5,600 760

10 0.045 9,000 1,590 9,000 | 1,440 6,600 950 5,400 860 5,000 680

12 0.034 8,100 1,420 8,100 | 1,290 5,900 850 4,700 760 4,400 600

2.5 0.077 17,100 3,010 | 17,900 | 2,740 | 12,500 | 1,790 | 10,100 | 1,620 9,300 | 1,260

3 0.068 16,200 2,850 | 16,200 | 2,590 | 11,700 | 1,680 9,500 | 1,530 8,800 | 1,200

4 0.059 14,500 2,660 | 14,500 | 2,320 | 10,500 | 1,520 8,500 | 1,370 7,900 | 1,070

0.2 5 0.057 13,200 2,320 | 13,200 | 2,110 9,600 | 1,390 7,800 | 1,250 7,200 980
' 6 0.055 12,100 2,130 | 12,100 | 1,940 8,800 | 1,270 7,100 | 1,150 6,600 900
8 0.054 10,400 1,830 | 10,400 | 1,660 7,600 | 1,090 6,100 980 5,600 760

10 0.050 9,000 1,590 9,000 | 1,440 6,600 950 5,400 860 5,000 680

12 0.038 8,100 1,420 8,100 | 1,290 5,900 850 4,700 760 4,400 600

[Note] Refer to the comments and notes below the table on page 88 regarding usage.
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Recommended Cutting Conditions (Metric)

High accuracy

4 Flutes

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Corner radius| Under neck ap Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (mm) n Vi n Vi n Vi n Vi n Vi

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 79.

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-! mm/min
2.5 0.081 17,100 | 3,010 | 17,100 | 2,740 | 12,500 | 1,790 | 10,100 | 1,620 9,300 | 1,260
3 0.072 16,200 | 2,850 | 16,200 | 2,590 | 11,700 | 1,680 9,500 | 1,530 8,800 | 1,200
4 0.062 14,500 | 2,560 | 14,500 | 2,320 | 10,500 | 1,520 8,500 | 1,370 7,900 | 1,070
5 0.060 13,200 | 2,320 | 13,200 | 2,110 9,600 | 1,390 7,800 | 1,250 7,200 980

0.3 6 0.058 | 12,100 | 2,130 | 12,100 | 1,940 8,800 | 1,270 7,100 | 1,150 6,600 900

8 0.057 | 10,400 | 1,830 | 10,400 | 1,660 7,600 | 1,090 6,100 980 5,600 760

10 0.053 9,000 | 1,590 | 9,000 | 1,440 6,600 950 5,400 860 5,000 680

2 12 0.041 8,100 | 1,420 | 8,100 | 1,290 5,900 850 4,700 760 4,400 600

. 2.5 0.085 | 17,100 | 3,010 | 17,100 | 2,740 | 12,500 | 1,790 | 10,100 | 1,620 9,300 | 1,260
3 0.076 | 16,200 | 2,850 | 16,200 | 2,590 | 11,700 | 1,680 9,500 | 1,530 8,800 | 1,200

= 4 0.065 | 14,500 | 2,560 | 14,500 | 2,320 | 10,500 | 1,520 8,500 | 1,370 7,900 | 1,070
= 0.5 5 0.063 | 13,200 | 2,320 | 13,200 | 2,110 9,600 | 1,390 7,800 | 1,250 7,200 980
= ) 6 0.061 12,100 | 2,130 | 12,100 | 1,940 8,800 | 1,270 7,100 | 1,150 6,600 900
= 8 0.061 10,400 | 1,830 | 10,400 | 1,660 7,600 | 1,090 6,100 980 5,600 760
& 10 0.056 9,000 | 1,590 | 9,000 | 1,440 6,600 950 5,400 860 5,000 680
12 0.043 8,100 | 1,420 | 8,100 | 1,290 5,900 850 4,700 760 4,400 600

4 0.037 | 15,400 | 2,450 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,500 | 1,040

6 0.036 | 12,800 | 2,030 | 12,800 | 1,840 9,300 | 1,200 7,600 | 1,090 7,000 850

8 0.035 | 10,900 | 1,730 | 10,900 | 1,570 7,900 | 1,020 6,400 920 5,900 720

0.05 10 0.034 9,500 | 1,500 | 9,500 | 1,360 6,900 900 5,600 800 5,100 630

12 0.031 8,400 | 1,330 | 8,400 | 1,200 6,100 790 4,900 710 4,600 560
14 0.029 7,500 | 1,190 | 7,500 | 1,080 5,500 710 4,400 630 4,100 500
16 0.028 6,800 | 1,080 | 6,800 980 4,900 630 4,000 570 3,700 460
18 0.025 6.200 990 | 6,200 900 4,500 580 3,700 520 3,400 420
20 0.018 5,700 900 | 5,700 820 4,200 540 3,400 490 3,200 390

4 0.075 | 15,400 | 2,450 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,500 | 1,040

6 0.072 | 12,800 | 2,030 | 12,800 | 1,840 9,300 | 1,200 7,600 | 1,090 7,000 850

8 0.070 | 10,900 | 1,730 | 10,900 | 1,570 7,900 | 1,020 6,400 920 5,900 720
10 0.068 9,500 | 1,500 | 9,500 | 1,360 6,900 900 5,600 800 5,100 630
0.1 12 0.063 8,400 | 1,330 | 8,400 | 1,200 6,100 790 4,900 710 4,600 560
14 0.058 7,500 | 1,190 | 7,500 | 1,080 5,500 710 4,400 630 4,100 500
16 0.056 6,800 | 1,080 | 6,800 980 4,900 630 4,000 570 3,700 460
18 0.051 6,200 990 | 6,200 900 4,500 580 3,700 520 3,400 420
20 0.037 5,700 900 | 5,700 820 4,200 540 3,400 490 3,200 390

4 0.084 | 15,400 | 2,450 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,500 | 1,040

6 0.081 12,800 | 2,030 | 12,800 | 1,840 9,300 | 1,200 7,600 | 1,090 7,000 850

8 0.079 | 10,900 | 1,730 | 10,900 | 1,570 7,900 | 1,020 6,400 920 5,900 720
10 0.076 9,500 | 1,500 | 9,500 | 1,360 6,900 900 5,600 800 5,100 630
3 0.2 12 0.070 8,400 | 1,330 | 8,400 | 1,200 6,100 790 4,900 710 4,600 560
14 0.065 7,500 | 1,190 | 7,500 | 1,080 5,500 710 4,400 630 4,100 500
16 0.063 6.800 | 1,080 | 6,800 980 4,900 630 4,000 570 3,700 460
18 0.057 6,200 990 | 6,200 900 4,500 580 3,700 520 3,400 420
20 0.041 5,700 900 | 5,700 820 4,200 540 3,400 490 3,200 390

4 0.089 | 15,400 | 2,450 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,500 | 1,040

6 0.086 | 12,800 | 2,030 | 12,800 | 1,840 9,300 | 1,200 7,600 | 1,090 7,000 850

8 0.084 | 10,900 | 1,730 | 10,900 | 1,570 7,900 | 1,020 6,400 920 5,900 720
10 0.080 9,500 | 1,500 | 9,500 | 1,360 6,900 900 5,600 800 5,100 630
0.3 12 0.074 8,400 | 1,330 | 8,400 | 1,200 6,100 790 4,900 710 4,600 560
14 0.068 7,500 | 1,190 | 7,500 | 1,080 5,500 710 4,400 630 4,100 500
16 0.066 6,800 | 1,080 | 6,800 980 4,900 630 4,000 570 3,700 460
18 0.060 6,200 990 | 6,200 900 4,500 580 3,700 520 3,400 420
20 0.044 5,700 900 | 5,700 820 4,200 540 3,400 490 3,200 390

4 0.094 | 15,400 | 2,450 | 15,400 | 2,220 | 11,200 | 1,450 9,100 | 1,310 8,500 | 1,040

6 0.090 | 12,800 | 2,030 | 12,800 | 1,840 9,300 | 1,200 7,600 | 1,090 7,000 850

8 0.088 | 10,900 | 1,730 | 10,900 | 1,570 7,900 | 1,020 6,400 920 5,900 720
10 0.084 9,500 | 1,500 | 9,500 | 1,360 6,900 900 5,600 800 5,100 630
0.5 12 0.078 8,400 | 1,330 | 8,400 | 1,200 6,100 790 4,900 710 4,600 560
14 0.072 7,500 | 1,190 | 7,500 | 1,080 5,500 710 4,400 630 4,100 500
16 0.070 6,800 | 1,080 | 6,800 980 4,900 630 4,000 570 3,700 460
18 0.063 6.200 990 | 6,200 900 4,500 580 3,700 520 3,400 420
20 0.046 5,700 900 | 5,700 820 4,200 540 3,400 490 3,200 390




High accuracy

4 Flutes

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 79.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel | Hardened Steel | Hardened Steel | Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%

Tool dia. |Comer radius| Under neck ap Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
DC RE length (mm) n Vi n Vi n vi n Vi n Vi
(mm) (mm) (mm) min! mm/min min-’! mm/min min- mm/min min-! mm/min min-! mm/min

8 0.076 8,600 | 2,280 8,600 | 2,080 6,300 | 1,360 5,100 | 1,240 4,700 960

10 0.073 7,700 | 2,040 7,700 | 1,850 5,600 | 1,220 4,600 | 1,100 4,200 860

12 0.070 7,000 1,840 7,000 | 1,680 5,100 | 1,100 4,200 | 1,000 3,800 780

14 0.065 6,400 1,680 6,400 | 1,540 4,600 | 1,000 3,700 900 3,500 710

0.1 16 0.063 5,900 1,550 5,900 | 1,410 4,200 910 3,500 840 3,200 660
18 0.061 5,400 1,430 5,400 | 1,290 4,000 860 3,200 780 3,000 610

20 0.058 5,100 1,340 5,100 | 1,210 3,700 790 3,000 710 2,700 560

22 0.049 4,700 1,250 4,700 | 1,140 3,400 740 2,800 680 2,600 520

24 0.046 4,400 1,160 4,400 | 1,050 3,200 700 2,700 640 2,400 490

8 0.105 8,600 | 2,280 8,600 | 2,080 6,300 | 1,360 5,100 | 1,240 4,700 960

10 0.102 7,700 | 2,040 7,700 | 1,850 5,600 | 1,220 4,600 | 1,100 4,200 860

12 0.097 7,000 1,840 7,000 | 1,680 5,100 | 1,100 4,200 | 1,000 3,800 780

14 0.090 6,400 1,680 6,400 | 1,540 4,600 | 1,000 3,700 900 3,500 710

0.2 16 0.087 5,900 1,550 5,900 | 1,410 4,200 910 3,500 840 3,200 660
18 0.085 5,400 1,430 5,400 | 1,290 4,000 860 3,200 780 3,000 610

20 0.080 5,100 1,340 5,100 | 1,210 3,700 790 3,000 710 2,700 560

22 0.067 4,700 1,250 4,700 | 1,140 3,400 740 2,800 680 2,600 520

24 0.064 4,400 1,160 4,400 | 1,050 3,200 700 2,700 640 2,400 490

8 0.110 8,600 | 2,280 8,600 | 2,080 6,300 | 1,360 5,100 | 1,240 4,700 960

10 0.107 7,700 | 2,040 7,700 | 1,850 5,600 | 1,220 4,600 | 1,100 4,200 860

12 0.102 7,000 1,840 7,000 | 1,680 5,100 | 1,100 4,200 | 1,000 3,800 780

14 0.095 6,400 1,680 6,400 | 1,540 4,600 | 1,000 3,700 900 3,500 710

4 0.3 16 0.092 5,900 1,550 5,900 | 1,410 4,200 910 3,500 840 3,200 660
18 0.090 5,400 1,430 5,400 | 1,290 4,000 860 3,200 780 3,000 610

20 0.085 5,100 1,340 5,100 | 1,210 3,700 790 3,000 710 2,700 560

22 0.071 4,700 1,250 4,700 | 1,140 3,400 740 2,800 680 2,600 520

24 0.067 4,400 1,160 4,400 | 1,050 3,200 700 2,700 640 2,400 490

8 0.114 8,600 | 2,280 8,600 | 2,080 6,300 | 1,360 5,100 | 1,240 4,700 960

10 0.11 7,700 | 2,040 7,700 | 1,850 5,600 | 1,220 4,600 | 1,100 4,200 860

12 0.105 7,000 1,840 7,000 | 1,680 5,100 | 1,100 4,200 | 1,000 3,800 780

14 0.098 6,400 1,680 6,400 | 1,540 4,600 | 1,000 3,700 900 3,500 710

0.5 16 0.095 5,900 1,550 5,900 | 1,410 4,200 910 3,500 840 3,200 660
18 0.092 5,400 1,430 5,400 | 1,290 4,000 860 3,200 780 3,000 610

20 0.088 5,100 1,340 5,100 | 1,210 3,700 790 3,000 710 2,700 560

22 0.073 4,700 1,250 4,700 | 1,140 3,400 740 2,800 680 2,600 520

24 0.069 4,400 1,160 4,400 | 1,050 3,200 700 2,700 640 2,400 490

8 0.116 8,600 | 2,280 8,600 | 2,080 6,300 | 1,360 5,100 | 1,240 4,700 960

10 0.113 7,700 | 2,040 7,700 | 1,850 5,600 | 1,220 4,600 | 1,100 4,200 860

12 0.108 7,000 1,840 7,000 | 1,680 5,100 | 1,100 4,200 | 1,000 3,800 780

14 0.100 6,400 1,680 6,400 | 1,540 4,600 | 1,000 3,700 900 3,500 710

1 16 0.097 5,900 1,550 5,900 | 1,410 4,200 910 3,500 840 3,200 660
18 0.094 5,400 1,430 5,400 | 1,290 4,000 860 3,200 780 3,000 610

20 0.089 5,100 1,340 5,100 | 1,210 3,700 790 3,000 710 2,700 560

22 0.075 4,700 1,250 4,700 | 1,140 3,400 740 2,800 680 2,600 520

24 0.071 4,400 1,160 4,400 | 1,050 3,200 700 2,700 640 2,400 490

10 0.080 7,700 | 2,710 7,700 | 2,470 5,600 | 1,630 4,600 | 1,460 4,200 | 1,150

0.1 15 0.067 6,100 | 2,160 6,100 | 1,970 4,500 | 1,290 3,700 | 1,170 3,300 900
: 20 0.064 5,100 1,780 5,100 | 1,620 3,700 | 1,050 3,000 950 2,700 750
25 0.062 4,300 1,520 4,300 | 1,380 3,200 900 2,600 820 2,300 630

10 0.102 7,700 | 2,710 7,700 | 2,470 5,600 | 1,630 4,600 | 1,460 4,200 | 1,150

0.2 15 0.086 6,100 | 2,160 6,100 | 1,970 4,500 | 1,290 3,700 | 1,170 3,300 900
: 20 0.081 5,100 1,780 5,100 | 1,620 3,700 | 1,050 3,000 950 2,700 750
5 25 0.079 4,300 1,520 4,300 | 1,380 3,200 900 2,600 820 2,300 630
10 0.138 7,700 | 2,710 7,700 | 2,470 5,600 | 1,630 4,600 | 1,460 4,200 | 1,150

0.3 15 0.116 6,100 | 2,160 6,100 | 1,970 4,500 | 1,290 3,700 | 1,170 3,300 900
: 20 0.110 5,100 1,780 5,100 | 1,620 3,700 | 1,050 3,000 950 2,700 750
25 0.107 4,300 1,520 4,300 | 1,380 3,200 900 2,600 820 2,300 630

10 0.142 7,700 | 2,710 7,700 | 2,470 5,600 | 1,630 4,600 | 1,460 4,200 | 1,150

0.5 15 0.120 6,100 | 2,160 6,100 | 1,970 4,500 | 1,290 3,700 | 1,170 3,300 900
: 20 0.114 5,100 1,780 5,100 | 1,620 3,700 | 1,050 3,000 950 2,700 750
25 0.110 4,300 1,520 4,300 | 1,380 3,200 900 2,600 820 2,300 630

[Note] Refer to the comments and notes below the table on page 88 regarding usage.

€H1-H3yad3a .



Recommended Cutting Conditions (Metric)

High accuracy

4 Flutes

cuttiing condition

For detailed information on high-efficiency cutting conditions, refer to page 79.

1 2 3 4 5
Work material Pre-hardened Steel| Hardened Steel Hardened Steel Hardened Steel Hardened Steel
(35~45HRC) (45~55HRC) (55~60HRC) (60~65HRC) (65~72HRC)
Cutting depth ratio 120% 100% 70% 50% 25%
Tool dia. |Comer radius| Under neck ap Revolution |Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution |Feed rate
DC RE length (mm) n Vi n Vi n Vi n Vi n Vi
(mm) (mm) (mm) min-! mm/min min! mm/min min’! mm/min min-! mm/min min! mm/min
10 0.145 7,700 2,710 7,700 | 2,470 5,600 | 1,630 4,600 | 1,460 4,200 | 1,150
5 1 15 0.122 6,100 2,160 6,100 | 1,970 4,500 | 1,290 3,700 | 1,170 3,300 900
20 0.116 5,100 1,780 5,100 | 1,620 3,700 | 1,050 3,000 950 2,700 750
25 0.112 4,300 1,520 4,300 | 1,380 3,200 900 2,600 820 2,300 630
12 0.082 6,900 2,730 6,900 | 2,480 5,100 | 1,640 4,100 | 1,460 3,700 | 1,150
0.1 18 0.073 5,400 2,130 5,400 | 1,940 3,900 | 1,260 3,200 | 1,140 2,900 890
: 24 0.068 4,400 1,740 4,400 | 1,590 3,200 | 1,050 2,600 930 2,400 740
30 0.065 3,700 1,480 3,700 | 1,340 2,700 890 2,200 810 2,000 610
. 12 0.147 6,900 2,730 6,900 | 2,480 5,100 | 1,640 4,100 | 1,460 3,700 | 1,150
0.2 18 0.131 5,400 2,130 5,400 | 1,940 3,900 | 1,260 3,200 | 1,140 2,900 890
o : 24 0.123 4,400 1,740 4,400 | 1,590 3,200 | 1,050 2,600 930 2,400 740
g 30 0.118 3,700 1,480 3,700 | 1,340 2,700 890 2,200 810 2,000 610
m 12 0.155 6,900 2,730 6,900 | 2,480 5,100 | 1,640 4,100 | 1,460 3,700 | 1,150
—_ 6 0.3 18 0.138 5,400 2,130 5,400 | 1,940 3,900 | 1,260 3,200 | 1,140 2,900 890
5 : 24 0.129 4,400 1,740 4,400 | 1,590 3,200 | 1,050 2,600 930 2,400 740
30 0.124 3,700 1,480 3,700 | 1,340 2,700 890 2,200 810 2,000 610
12 0.160 6,900 2,730 6,900 | 2,480 5,100 | 1,640 4,100 | 1,460 3,700 | 1,150
0.5 18 0.142 5,400 2,130 5,400 | 1,940 3,900 | 1,260 3,200 | 1,140 2,900 890
: 24 0.133 4,400 1,740 4,400 | 1,590 3,200 | 1,050 2,600 930 2,400 740
30 0.128 3,700 1,480 3,700 | 1,340 2,700 890 2,200 810 2,000 610
12 0.163 6,900 2,730 6,900 | 2,480 5,100 | 1,640 4,100 | 1,460 3,700 | 1,150
1 18 0.145 5,400 2,130 5,400 | 1,940 3,900 | 1,260 3,200 | 1,140 2,900 890
24 0.136 4,400 1,740 4,400 | 1,590 3,200 | 1,050 2,600 930 2,400 740
30 0.131 3,700 1,480 3,700 | 1,340 2,700 890 2,200 810 2,000 610

(1) ap indicates guidelines for Group 2 workpieces. For other groups, adjust cutting depth based on the cutting depth factors in the above table.

(2) In cases in which cutting chips may cause clogging--for example, for rib cutting and blind grooves--set the cutting depth using a cutting depth factor to
calculate the cutting depth amount. This amount should then be reduced to 80% of the calculated value.

(3) Adjust by setting ae to (5 or less) X (ap) X (cutting depth ratio). For finishing cutting, calculate the theoretical cusp height and set accordingly.

(4) The recommended slope entrance angle when engraving is 1° or less. Adjust the feed rate to 70% or less of values presented in the cutting condition table.

(5) When slotting such engraving letters, adjust the feed rate to 50% or less and ap to 30% or less of the values shown. We recommend reciprocal cutting.

Cutting depth setting example: When cutting rib groove contours in hardened steel (50HRC) using an EPDREH4010-2-02-TH3 tool:
Cutting depth = 0.039 (ap) X 1 (cutting depth factor for Group 2 Hardened steels) X 0.8 (for closed-area cutting) = 0.0312mm

[Note]

(® Use the appropriate coolant for the work material and machining shape.

(@ These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be adjusted
according to the machining shape, purpose and the machine type.

® If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.



Field data

o Tool wear after 66 minutes of machining D2 (58 HRC)

EPDREH2-TH3

Flank wear .002 inch

O Tool wear after 176 minutes of machining STAVAX (51 HRC)

.0047

.0039

.0031

.0024

Flank wear (inch)

.0016

.0008

o Tool wear after 60 minutes of machining VANADIS23 (61 HRC)

EPDREH4-TH3

LOO4 inch [

Flank wear .001 inch

Conventional 2flutes radius end mill

604 inch

1
|
-

Flank wear .003 inch

-~ EPDREH4-TH3
-4 Conventional 4flutes

50 100 150 200
Cutting time (min)

Conventional 4flutes radius end mill

Flank wear .002 inch

2 Flutes

Tool size : ¢0.8xR0.05 (DC .031 inch x R .002 inch)
Under neck length 2mm (.079 inch)
Work material : PD613(58HRC)
Machine : Vertical MC (HSK-F63)
Cutting method : Contour pocketing
(Pocket size : .394x.394%.020 inch)
Cutting conditions : n=23,000min-! (vc=190 SFM)
vi=27.6 IPM (z=.001 IPT)
ap .001 inch ae .006 inch Mist blow

4 Flutes

Tool size : 3xR0.1 (DC .118 inch x R .004 inch)
Under neck length 12mm (.472 inch)

Work material : STAVAX(51HRC)

Machine : Vertical MC (HSK-A63)

Cutting method : Bottom face cutting

Cutting conditions : n=11,000min-" (vc=341 SFM)
vi=63.0 IPM (fz=.001 IPT)
ap .003 inch ae .031 inch Mist blow

4 Flutes

Tool size : 1%R0.1 (DC .039 inch x R .004 inch)
Under neck length 8mm (.315 inch)

Work material : VANADIS23(62HRC)
Machine : Vertical MC (HSK-E32)
Cutting method : Bottom face cutting
Cutting conditions : n=10,000min-" (vc=102 SFM)

vi=25.6 IPM (fz=.001 IPT)

ap .0002 inch ae .008 inch Mist blow

Offers wear resistance superior to conventional tools when machining high hardened steel

€H1-H3yad3a .



Field data

O Comparison of vertical wall machining accuracy: PD613 (58 HRC)

Nominal dia. ’ Figure: Machining shape ‘
984 machining & .

c
®
§
f= (—
oy 787 T Draft angle: 0° (Vertical wall)
Ec
32 591 650 650
T3 /772 inch
3 304 i
5 inch
Q
s 236
>

0 C tional 2flut C tional 4flut

onventional 2flutes onventional 4flutes
EPDREH2-TH3 radius end mill radius end mill

Tool size : ¢0.8xR0.2 (DC .031 inch x R .008 inch) Under neck length 4mm (.157 inch) S Lo .
Work material : PD613(58HRC) Machine : Vertical MC (HSK-E25) Finishing time: 10 mins
Cutting conditions : n=23,000min-" (ve=190 SFM)

vf=23.6 IPM (2flutes fz=.0005 IPT, 4flutes z=.0003 IPT)

ap.001 inch ae .002 inch Mist blow

€H1-H3dad3 .

Reduces cutting remain by approx. 60% compared to conventional tools

O Bottom face finishing example 2 Flutes
" ' ‘ Tool size :@1xR0.2 (DC .039 inch x R .008 inch)

Under neck length 2mm (.079 inch)
M C) ‘ D I N G Work material : STAVAX(52HRC)
Machine : Vertical MC (HSK-E32)
The Edge To Innovation Cutting conditions :
n=40,000min-" (vc=410 SFM)
vi=15.6 IPM (fz=.0002 IPT)
- ap .0002 inch ae .0002 inch
gqde ¢ _. IOATPOL Water base Wet
P | -——-:m e
. ol

I .

Maintains a smooth high-quality
surface even after 11 hours of
continuous milling

The machining conditions can be adjusted to achieve an even higher quality machined face



O Deep slot machining example

4 Flutes
’ Contour finishing, deep slot profile, work material: D2 (60 HRC), machining time: 30 mins ‘
EPDREH4-TH3 Conventional 4flutes radius end mill

Slot width per side (inch)

€H1-Hayad3a .

No burrs Slot width per side (inch)  BUITS
022 024 026 \ 022 024 026
0 L 2] 0 T
o g - EPDREH4-TH3 || -+ Conventional | |
0.5° inclined face ’% — - 0.5%inclination 4flutes '
. .020 (Design value) .020 !
. = - 0.5%inclination "
(ﬂ (Design value) h
5 5 039 5 039 :
[=3 £ £ !
ES] S /
S 059 S 059 !
} o s] 1
Bottom width AN ;
.047 inch 079 079 '
!
. 1
R.004 inch I
) 098 098 !
Slot profile , )
. machining 1 remain machining 1 remain
.016inch| 443 oL 118 4

Tool size : @1xR0.1 (DC .039 inch x R .004 inch) Under neck length 4mm (.157 inch) Work material : D2 (60HRC)
Machine : Vertical MC (HSK-E25) Cutting conditions : n=18,200min-'(vc=187 SFM) vf=51.6 IPM (z=.0007 IPT) ap .002 inch ae .008 inch Air blow

o Vertical wall finishing example

’ Vertical wall finising, contour milling, work material: STAVAX, total finishing time: 78 mins

472 . .
Dimensional Nominal dia.
machining

variation

£ 394 BMEPDREH4-TH3 16 uinch
IS HMConventional 4flutes 98 zinch
[

o 315

=

é E 236

=3

=2

=

§ 157

£

(]

>

~
©

0
Initial After 78 mins
Machining shape ¢.347 inch x Depth .059 inch
Process Tools -g?g Cr)aodrir:]esr Revo[!,ution Cuttingcspeed Feeefrate Feed p}ir tooth ap e::lllg\lzgnge Coolant
: RE (min-1) (SFM) (IPM) (IPT) (inch) (inch)
Semi-finishing | EPDREH4010-3-01-TH3 1 0.1 25,000 259 23.6 .0002 .002 .0004 Mist blow
Flnishing | EPDREH4010-3-01-TH3 1 0.1 25,000 259 11.8 .0001 .001 0 Mist blow

Offers high-accuracy machining with dimensional variation of just 16 pinch after 1 hour of finishing machining
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Safety notes

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with your bare hands.

2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting depth is
large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant,
fire prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding
(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool with one in good condition, or perform regrinding.
(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety cover over the work area and wear safety clothes such as safety goggles, etc.
(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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From now on, deep cutting is ...

From electrodischarge machining to direct machining £ ~
To higher-efficient direct machining | .
Features of ETR(P)-TH ;
A
- ¢

Small-diameter deep-cutting corner radius end mill
for high-efficient machining

responds to demands for shortening mold delivery *
times.

Deeper Neck shape of Deep Series has proven
results for deep machining.

Faster Flute shape of Turbo Mills has proven
results for high-efficient machining.

Strong support for electrodischargeless direct machining!

H1-(d/NT13 (d)d13

Applications ETR-TH _ @1~03 [44 Items ]
Appllcatron range
el = He

Copper Carbon steel  Stainless steel Pre-| hardened Hardened Hardened [16 Items]__._

y steel Tool steel
~55HRC 55~ 65HRC

[eioes 01 Compound nocshapo | esre 02 owatefost

The compound neck shape with results proven by The flute cross-section is the oval shape with
the Epoch Deep Series is used. results proven by Epoch Turbo Mills.
Breakage resistance is improved even for end It suppresses vibrations, particularly when
mills with long below-neck lengths, so that stable machining corner areas, so that stable

deep machining can be performed. high-efficient cutting can be performed.

: Reliable oval shape
Reliable Main blade

compound
neck shape

Clearance !

Closs-section
is oval.



|Features 03 High-rigidity flute shape |Features 04 TH Coating

The corner R flute shape is the same
chipping-resistant, high-rigidity flute type that is
used the the Epoch Turbo Mills. Machining with
high per-flute feed amounts is possible and
increases machining efficiency.

New PVD Nano Technology

Epoch Tl

Super Coating

- A newly developed nanocomposite coating
material is able to withstand high cutting
temperatures.

Through the use of a new structure made up of
nanocrystal material, a higher hardness of coating
is achieved.

* Enables high-quality machining with long life of
hardened steel

nossible. (45 to 65HRC), pre-hardened steel, etc.

H1-(d/NDWL3 ‘(d)¥13 .

O Quick lookup table for tools (Tool dia./Under neck length: LU)

(mm)

®1.0 ¢®1.25 ®1.5 ®1.75 ®2 ®2.5 ®3

LU |Straight| Pencil | LU |Straight| Pencil | LU |Straight| Pencil | LU |Straight| Pencil [ LU |Straight| Pencil | LU |Straight| Pencil | LU |Straight| Pencil

2.5 2.5 2.5 2.5 2.5 2.5 2.5

5 (] [ J 5 [ 5 { 5 5 @® 5 5

75 @ o 7.5 7.5 7.5 7.5 7.5 75| @)
10 o ® |10 [ ® |10 { ® |10 o ® |10 [ 10 { ] 10 [ J
125 @ 12.5 12.5 12.5 12.5 ®12)| 12.5 12.5
15 (] ® |15 o ® |15 o ® |15 ® |15 @ ® |15 15
175 @ 17.5 17.5 17.5 17.5 @®u6)| 175 17.5 @18)
20 [ ] ® |20 o ® |20 [ J ® |20 (] ® |20 ® 00|20 [ J ® |20 [ J [ J
225 @ 22.5 22.5 22.5 22.5 22.5 22.5
25 o ® |25 [ 25 o 25 25 [ ] ® |25 25 @ (24)
275 @ 27.5 27.5 27.5 27.5 27.5 27.5
30 o ® |30 [ ) ® |30 o ® |30 o ® |30 [ ) ® |30 [ ] ® |30 o 00
32.5 32.5 32.5 32.5 32.5 32.5 32.5
35 ® |35 35 35 35 [ ® |35 35
37.5 37.5 37.5 37.5 37.5 37.5 37.5
40 ® |40 ® |40 ® |40 o ® |40 [ J ® |40 @ ® |40 o [ J
42.5 42.5 42.5 42.5 42.5 42.5 42.5
45 @ |45 45 45 45 ® |45 45
47.5 47.5 47.5 47.5 47.5 47.5 47.5
50 ® |50 ® |50 ® |50 ® |50 ® |50 o ® |50 [ J [ J
52.5 52.5 52.5 52.5 52.5 52.5 52.5
55 55 55 55 55 ® |55 55
57.5 57.5 57.5 57.5 57.5 57.5 57.5
60 60 60 60 60 ® |60 @ |60 [ J
62.5 62.5 62.5 62.5 62.5 62.5 62.5

¥ For items larger than ¢ 4, refer to catalog pages 102 and 103. @ : indicates Turbo Mill lineup. ( ) shows Under neck length.
95



Line up, Epoch Turbo Rib (Metric)

Straight Neck type

Neck R (Refer P.97 under fig.)

RE z
‘\ [a] Bk %)
:—T———_ﬁ—d 8E&E*' [ Ié
olerance on - EU. Tolerance on Shank : h5 a
2

ETR4 (i=-TH - ‘

Size (mm) Interference The effective under-neck length

ltem code Stock| Tool Corner |Under neck| Flute | Neck | Overall | Shank [Neck R | angle for the various draft angles

dia. radius length length dia. length dia.
DC RE LU 2 DN LF __ |DCONMS Bk 0.5° 1° 1.5° 2° 3

ETR4010-5-02-TH [ 5 (197inch) | 1 0.94 50 6 4 8.52 5.79| 6.01| 6.21| 6.38] 6.75
ETR4010-7.5-02-TH [ 5 (295inch) | 1 0.94 50 6 4 7.42 8.39| 8.68| 8.91| 9.11/10.07
ETR4010-10-02-TH [ 0 (3%dinch) | 1 0.94 50 6 4 6.58 | 10.98| 11.32| 11.58| 12.09| 13.39
ETR4010-12.5-02-TH [ 125(492mch) 1 0.94 60 6 4 5.90 | 13.57| 13.94| 14.38| 15.08| 16.71
ETR4010-15-02-TH [ 1 0.2 5 (89inch) | 1 0.94 60 6 4 5.35 | 16.15| 16.55| 17.24| 18.07| 20.03
ETR4010-17.5-02-TH [ ) (039inch) | (008inch) 175(669mch) 1 0.94 60 6 4 4.90 | 18.72] 19.20| 20.09| 21.07| 23.35
ETR4010-20-02-TH [ 0 (787inch) | 1 0.94 60 6 4 4.51 | 21.29] 21.92| 22.94| 24.06| 26.66
. ETR4010-22.5-02-TH [ 225(886mch) 1 0.94 70 6 4 419 | 23.85| 24.64| 25.79| 27.05| 29.98
ETR4010-25-02-TH [ ] 25 (98dinch) | 1 0.94 70 6 4 3.90 | 26.41| 27.37| 28.64| 30.04| 33.30
M ETR4010-27.5-02-TH [ 27.5(1.083inch)| 1 0.94 70 6 4 3.65 | 28.97| 30.09| 31.49] 33.03| 36.62
% ETR4010-30-02-TH [ ] 30 (1181inch)| 1 0.94 70 6 4 3.44 | 31.52| 32.82| 34.34| 36.02| 39.94
= ETR40125-5-02-TH [ ] 5 (197nch) | 1.25 | 1.18 50 6 4 8.38 | 5.81| 6.03] 6.22| 6.39| 6.79
4 ETR40125-10-02-TH [ ] 0 (3%inch)| 1.25 | 1.18 50 6 4 6.42 | 11.00]| 11.33] 11.59| 12.12| 13.42
E ETR40125-15-02-TH @ | 125 | 02 5 (5finch) | 1.25 | 1.18 60 6 4 5.20 | 16.16| 16.56| 17.26| 18.10| 20.06
= ETR40125-20-02-TH @ | (049inch)| (008inch) | 20 (787inch) | 1.25 | 1.18 60 6 4 4.37 | 21.30| 21.95]| 22.97| 24.09| 26.69
=2 ETR40125-25-02-TH [ ] 5 (%8dinch) | 1.25 | 1.18 70 6 4 3.77 | 26.42| 27.39| 28.67| 30.07| 33.33
3 ETR40125-30-02-TH [ ] 30 (1181inch)| 1.25 | 1.18 70 6 4 3.31 | 31.54| 32.84| 34.37| 36.05| 39.97
ETR4015-5-03-TH [ 5 (197nch) | 1.5 1.42 50 6 4 8.28 | 5.83| 6.05| 6.23| 6.40| 6.79
ETR4015-10-03-TH [ ) 0 (3inch) | 1.5 1.42 50 6 4 6.28 | 11.02] 11.34| 11.60{ 12.13| 13.42
ETR4015-15-03-TH [ ) 1.5 0.3 5 (59tinch) | 1.5 1.42 60 6 4 5.05 | 16.18| 16.57| 17.28| 18.11| 20.06
ETR4015-20-03-TH @ | (.059inch) | (012inch) | 20 (787nch) | 1.5 1.42 60 6 4 4.23 | 21.31] 21.96| 22.98| 24.09| 26.69
ETR4015-25-03-TH [ ) 5 (%dinch) | 1.5 1.42 70 6 4 3.63 | 26.43| 27.41| 28.68| 30.08| 33.33
ETR4015-30-03-TH [ ) 30 (1.181inch)| 1.5 1.42 70 6 4 3.19 | 31.55| 32.86| 34.38| 36.06| 39.97
ETR40175-10-03-TH [ ] 0 (3%inch)| 1.75 | 1.65 50 6 4 6.09 | 11.06]| 11.37| 11.63| 12.18| 13.48
ETR40175-20-03-TH @ | 175 | 03 0 (787nch) | 1.75 | 1.65 60 6 4 4.07 | 21.34| 22.01 | 23.03| 24.15| 26.76
ETR40175-30-03-TH @ | (.069inch) | (.012inch) 30 (1.A8tinch)| 1.75 | 1.65 70 6 4 3.05 | 31.57| 32.91 | 34.44| 36.12| 40.03
ETR40175-40-03-TH [ ] 40 (15%inch)] 1.75 | 1.65 80 6 4 2.44 | 41.94| 43.80| 45.84 | 48.08 |Nonterference
ETR4020-10-05-TH [ ) 10 (3%inch) | 2 1.92 50 6 4 5.98 | 11.01) 11.33] 11.59| 12.09| 13.36
ETR4020-15-05-TH [ ) 5 (59tinch) | 2 1.92 60 6 4 4.75 1 16.17| 16.56| 17.25| 18.07| 19.99
ETR4020-20-05-TH [ ) 2 0.5 0 (787inch) | 2 1.92 60 6 4 3.94 | 21.31] 21.95| 22.95| 24.06| 26.63
ETR4020-25-05-TH [ ) (079inch) | (020inch) 5 (98dinch) | 2 1.92 70 6 4 3.36 | 26.43| 27.39| 28.65| 30.04| 33.27
ETR4020-30-05-TH [ ) 30 (1.18%inch)| 2 1.92 70 6 4 2.93 | 31.54| 32.84 | 34.36| 36.02 |Nointersrence
ETR4020-35-05-TH [ ) 35 (1.3%inch)| 2 1.92 80 6 4 2.60 | 36.67| 38.29| 40.06| 42.00 |Nonterfsrence
ETR4020-40-05-TH [ 40 (15%inch)| 2 1.92 80 6 4 2.34 | 41.88| 43.73| 45.76| 47.99 |Nointerfrence
ETR4025-10-05-TH [ ] 0 (3%inch) | 2.5 2.4 50 6 4 5.57 | 11.05| 11.36| 11.61| 12.15| 13.42
ETR4025-20-05-TH [ ) 25 0.5 0 (7Tinch) | 2.5 2.4 60 6 4 3.59 | 21.34| 22.00| 23.00| 24.11| 26.69
ETR4025-30-05-TH | @ | qagincty | ccatinch) 30 i) 2.5 [ 2.4 | 70 | 6 4 | 2.64 [ 31.57| 32.89] 34.41| 36.08 |l
ETR4025-40-05-TH [ ) 40 (1.5%inch)| 2.5 2.4 80 6 4 2.09 | 41.93| 43.79| 45.81 | 48.04 |Nonterfprence
ETR4025-50-05-TH [ ) 50 (1.96%inch)| 2.5 2.4 90 6 4 1.73 | 52.36| 54.68 | 57.22 |Nointerierence|No nterference
ETR4030-10-08-TH [ ) 10 (39inch) | 3 2.86 50 6 4 5.17 11112, 11.40| 11.66| 12.20| 13.45
ETR4030-20-08-TH [ ) 3 0.8 0 (787inch) | 3 2.86 60 6 4 3.23 | 21.39| 22.07| 23.07| 24.17| 26.72
ETR4030-30-08-TH | @ | 11aincry | (037inch) 30 (sin| 3 [ 286 | 70 | 6 4| 2.35 [ 31.61] 32.97| 34.47| 36.13 |l
ETR4030-40-08-TH [ ) 40 (1.5%inch)| 3 2.86 80 6 4 1.85 | 42.02| 43.86 | 45.88 |Nointerierence | No nterference
ETR4030-50-08-TH [ ) 50 (1.96%inch)| 3 2.86 90 6 4 1.52 | 52.45| 54.76 | 57.28 |Nointerierence|No nterference

Main blade

Be careful of the newly developed flute shape when
\. Sub blade measuring tool diameter or run out.
The tool is designed with a smaller outer diameter connected to end

sub blades. When measuring tool diameter or run out, measure the
main blades.

Clearance |,

Closs-section is oval.

@ : Inventory maintained in US % : Inventory maintained in Japan



Pencil Neck type

8 Neck R (Refer under fig.)

RE  BHTA2 Br = 2

-g—— T S B —— T I%
Tolerance on RE : =£0.01 Tolerance on Shank : h5 P) 8

" LU
ETRP4 -TH )
Size (mm) Iterference] ~ The effective under-neck length
Item code Stock| Tool | Corner |Under neck| Neck | Flute [Underneck| Overall| Shank |[Neck R| angle for the various draft angles
dia. radius length angle | length | dia. length | dia.

DC RE LU BHTA2 2 BD2 LF _ |DCONMS Bk o) 1° 1.5° 2 3

ETRP4010-5-0902-TH [ 5 (19%inch)| 0.9 | 1 1.066| 60 6 4 | 8.67| 291 | 570| 596| 6.17 | 6.51
ETRP4010-7.5-0902-TH | @ 7.5 (2%5inch)| 0.9 | 1 1.144| 60 6 7 1761|291 | 850| 897 | 9.34| 9.93
ETRP4010-10-0902-TH | @ 10 (3%4inch)| 0.9 | 1 1.223| 60 6 7 |16.78] 2.91111.04 11.60[12.03 | 12.70
ETRP4010-15-0902-TH | @ 15 (59tinch)| 0.9 | 1 1.380| 60 6 10 | 5.57 | 2.91]16.35/17.25[17.89 | 18.89
ETRP4010-20-0902-TH | @ 1 0.2 20 (787inch)| 0.9 | 1 1.537| 70 6 10 | 4.72 | 2.91 |21.42|22.49 | 23.22 | 24.80
ETRP4010-25-0902-TH | @ (039inch) | .008inch) 25 (%dinch)| 0.9 | 1 1.694| 70 6 10 | 4.10 | 2.91 |26.49 | 27.70 | 28.52 | 30.95
ETRP4010-30-0902-TH | @ |~ ' 30(1.18inch)] 0.9 | 1 1.851| 80 6 10 | 3.62 | 2.91 | 31.55|32.90 | 33.79 | 37.09
ETRP4010-35-0902-TH | @ 35(1.37%8inch)| 0.9 | 1 2.008| 80 6 10 | 3.24 | 2.91 | 36.61 | 38.08 | 39.03 | 43.24
ETRP4010-40-0902-TH | @ 40 (1.5%inch)] 0.9 | 1 2.165| 90 6 10 | 2.94 | 2.91 | 41.67 | 43.25 | 44.54 |l intererence
ETRP4010-45-0902-TH | @ 45(1.772inch)] 0.9 | 1 2.322| 90 6 10 | 2.68 | 2.91[46.73 | 48.41 | 50.08 |Nointererence
ETRP4010-50-0902-TH | @ 50(1.96%inch)] 0.9 | 1 2.480| 100 6 10 | 2.47 | 2.91 |51.78 | 53.56 | 55.62 |liointererence
ETRP40125-10-0902-TH | @ 10 (3%4inch)| 0.9 | 1.25 | 1.455| 60 6 7 | 6.62 | 3.47 |11.10 [ 11.65 | 12.06 | 12.73
ETRP40125-15-0902-TH | @ 15 (59tinch)| 0.9 | 1.25 | 1.612] 60 6 10 | 5.41 | 3.47[16.42 |17.29 |17.92 | 18.91
ETRP40125-20-0902-TH | @ | 1.25 | 0.2 |20 (787inch)| 0.9 | 1.25 | 1.769| 70 6 10 | 4.57 | 3.47 | 21.49 | 22.52 | 23.25 | 24.86
ETRP40125-30-0902-TH | @ |(049inch)|(.008inch)| 30 (1.18%inch)| 0.9 | 1.25 | 2.083| 80 6 10 | 3.49 | 3.47 |31.61 | 32.93 | 33.81 | 37.15
ETRP40125-40-0902-TH | @ 40 (1.5%inch)] 0.9 | 1.25 | 2.397| 90 6 10 | 2.82 | 3.47 | 41.73 | 43.28 | 44.59 |liointererence
ETRP40125-50-0902-TH | @ 50 (1.99inch)| 0.9 | 1.25 | 2.712| 100 6 10 | 2.37 | 3.47 |51.83 | 53.59 | 55.67 [Nointrerence
ETRP4015-10-0903-TH | @ 10 (3%inch)| 0.9 | 1.5 |1.687| 60 6 7 16.47 | 4.0411.15/11.67[12.08 | 12.74
ETRP4015-15-0903-TH | @ 15 (59tinch)| 0.9 | 1.5 |1.844| 60 6 7 | 5.26 | 4.04 16.21 | 16.89 [17.40 | 18.73
ETRP4015-20-0903-TH | @ | 1.5 0.3 |20 (787inch)| 0.9 | 1.5 | 2.001| 70 6 10 | 4.43 | 4.04 | 21.54 | 22.55 | 23.27 | 24.88
ETRP4015-30-0903-TH | @ |[(.059inch)|(.012inch)| 30 (1.18%inch)) 0.9 | 1.5 | 2.315| 80 6 10 | 3.36 | 4.04 |31.66 | 32.95 | 33.83 | 37.17
ETRP4015-40-0903-TH | @ 40(157inch)) 0.9 | 1.5 | 2.630] 90 6 10 | 2.71 | 4.04 141.77 | 43.30 | 44.62 |Nointrference
ETRP4015-50-0903-TH | @ 50(1.96%inch)] 0.9 | 1.5 |2.944| 100 6 10 | 2.27 | 4.04 |51.88 | 53.60 | 55.70 |l nterfrence
ETRP40175-10-0903-TH | @ 10 (3%inch)| 0.9 | 1.75 [ 1.909| 60 6 7 |6.28 | 4.93 11.24 111.7412.13 | 12.77
ETRP40175-15-0903-TH | @ 15 (59tinch) | 0.9 | 1.75 | 2.066| 60 6 7 |1 5.07 | 4.93|16.29 |16.95|17.44 | 18.82
ETRP40175-20-0903-TH | @ | 1.75 | 0.3 |20 (787inch)| 0.9 | 1.75 | 2.223| 70 6 10 | 4.26 | 4.93 | 21.64 | 22.61 | 23.32 | 24.97
ETRP40175-30-0903-TH | @ |(.069inch)|(.012inch)| 30 (1.18%inch)) 0.9 | 1.75 | 2.538| 80 6 10 | 3.22 | 4.93 | 31.75 | 33.00 | 33.86 | 37.26
ETRP40175-40-0903-TH | @ 40 (15%inch)] 0.9 | 1.75 | 2.852| 90 6 10 | 2.59 | 4.93 | 41.86 | 43.34 | 44.70 |l interference
ETRP40175-50-0903-TH | @ 50 (1.969inch)] 0.9 | 1.75 | 3.166| 100 6 10 | 2.16 | 4.93 | 51.95 | 53.64 | 55.78 |liontererence
ETRP4020-15-0905-TH | @ 15 (59tinch) | 0.9 | 2 2.328| 60 6 7 14.95]| 4.54]16.23/16.91 [17.40 | 18.72
ETRP4020-20-0905-TH | @ 20 (787inch)| 0.9 | 2 2.486| 70 6 7 | 412 | 4.5421.29 |22.10 | 22.67 | 24.86
ETRP4020-25-0905-TH | @ 25 (984inch)| 0.9 | 2 2.643| 70 6 10 | 3.54 | 4.54 | 26.63 | 27.77 | 28.57 | 31.01
ETRP4020-30-0905-TH | @ 30(1.18tinch)| 0.9 | 2 2.800| 80 6 10 | 31 4.54 131.69 | 32.96 | 33.83 | 37.16
ETRP4020-35-0905-TH | @ 2 0.5 |35(1.378inch)| 0.9 | 2 2.957| 80 6 10 | 2.75 | 4.54 |36.75 | 38.14 | 39.09 |l intererence
ETRP4020-40-0905-TH | @ |[(.079inch)|(.020inch)| 40 (1575inch)] 0.9 | 2 3.114| 90 6 10 | 2.48 | 4.5441.80 | 43.31 | 44.63 |Nointereren
ETRP4020-45-0905-TH | @ 45(1.772inch)| 0.9 | 2 3.271] 90 6 10 | 2.25 | 4.54|46.85 | 48.46 | 50.17 |Nointererene
ETRP4020-50-0905-TH | @ 50 (1.969inch)| 0.9 | 2 3.428| 100 6 10 | 2.07 | 4.5451.90 | 53.61 | 55.71 |Noinererence
ETRP4020-55-0905-TH | @ 55 (2.165inch)| 0.9 | 2 3.585| 100 6 10 | 1.91 | 4.5456.95 | 58.75 |Nnirearence Mo ntererence
ETRP4020-60-0905-TH | @ 60 (2.362inch)| 0.9 | 2 3.742| 110 6 10 [ 1.77 | 4.54[62.00 | 63.89 [loinererence]loinerfrence
ETRP4025-20-0905-TH | @ 20 (787inch)| 0.9 | 2.5 | 2.950| 70 6 7 [3.76 [ 5.68[21.39[22.16 [ 22.72 | 24.98
ETRP4025-30-0905-TH | @ 2.5 0.5 30(1.181inch)] 0.9 | 2.5 |3.264] 80 6 10 | 2.79 | 5.68|31.80 | 33.02 | 33.88 |Mninererence
ETRP4025-40-0905-TH | @ (098inch) | 020inch) 40(157%inch)) 0.9 | 2.5 | 3.578| 90 6 10 | 2.22 | 5.6841.90 | 43.36 | 44.73 |Nointererene
ETRP4025-50-0905-TH | @ |~ ' 50(1.969inch)| 0.9 | 2.5 | 3.892| 100 6 10 | 1.85 | 5.68|52.00 | 53.66 |Nnirerarence Mo ntererence
ETRP4025-60-0905-TH | @ 60 (2.362inch)| 0.9 | 2.5 |4.207| 110 6 10 [ 1.58 | 5.68 [62.09 | 63.93 |loinererence|lloineference
ETRP4030-20-0908-TH | @ 20 (787inch)| 0.9 | 3 3.394 70 6 7 ]3.39 ] 7.45]21.50[22.22 [ 22.76 | 25.05
ETRP4030-30-0908-TH | @ 3 0.8 30(1.181inch)| 0.9 | 3 3.708| 80 6 7 | 2.49 | 7.45]31.59 | 32.54 | 33.74 |loineerence
ETRP4030-40-0908-TH | @ (18inch)| (031inch) 40 (15%inch)| 0.9 | 3 4.022| 90 6 10 | 1.96 | 7.4542.03 | 43.42 |Nvirererence Vo ntererence
ETRP4030-50-0908-TH | @ |~ ' 50(1.969inch)| 0.9 | 3 4.337| 100 6 10 [ 1.62 | 7.45 [52.12 | 53.72 loinererence| o neference
ETRP4030-60-0908-TH | @ 60 (2.362inch)| 0.9 | 3 4.651| 110 6 10 | 1.37 | 7.45 [ 62.20 |Nointerfrence Nointenerence\Nointerterence

Detailed shape below neck

12° _ [Note]
Under neck length NEERIR ¥ If the workpiece has draft angle, the interference length will be

\

longer than the under-neck length.Please refer to the effective
under-neck length for the various draft angles.
In addition, the angle at which the tool will interfere with the
workpiece is shown as the "interference angle 6« ", and should
also be referred to.

Draft angle

Bk

The effective
under-neck
length

Interference
angle
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Recommended Cutting Conditions, Epoch Turbo Rib (Inch)

Straight Neck type

Cast Iron, Carbon Steel, Tool Steel, Pre-hardened Steel Hardened Steel Hardened Steel
Work Al |
material oy Stee
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
DC LU RPM |Feedratel ap | ae | RPM |Feedrate] ap | ae | RPM |Feedratel ap | ae | RPM |Feedrate] ap | @ae | RPM |Feedrate| ap | ae
(inch) | (inch) | (min-) | (IPM) | (inch) |(inch)| (min') | (IPM) | (inch) |(inch)| (min) | (IPM) | (inch) |(inch)| (min) | (IPM) | (inch) |(inch)| (min-") | (IPM) | (inch) |(inch)

.197 |32,000| 229.1|.0016 |.019727,100 | 177.6|.0016 |.0197| 22,300 | 114.2|.0013|.0197/ 19,100 | 97.6|.0008 |.0197)15,900| 33.0 |.0005 |.0197
.295 (32,000 229.1|.0011 .0197{27,100 | 177.6|.0011 |.0197| 22,300 | 114.2|.0008 |.0197/19,100| 97.6|.0005 |.0197)15,900| 33.0 |.0003 |.0197
.394 132,000 229.1|.0008 |.0197|27,100 | 177.6 | .0008 .0197|22,300 | 114.2|.0006 |.0197|19,100| 97.6|.0004 .0197{15,900| 33.0 |.0002 |.0197
.492 128,800 | 206.3 | .0006 |.0197| 24,400 | 159.8 | .0006 |.0197|20,100 | 102.8 |.0005|.0197|17,200| 87.8|.0003 |.0197{14,300| 30.0 |.0002 |.0197
.591 128,800 206.3 | .0005 |.0197| 24,400 | 159.8 | .0005 |.0197|20,100 | 102.8 |.0004 |.0197|17,200| 87.8|.0003 |.0197{14,300| 30.0 |.0002 |.0197
.039 | .689 25,600 183.5|.0004 .0197|21,700| 142.1|.0004 |.0197{17,800| 91.3|.0004 |.0197{15,300| 78.0|.0002.0197|12,700| 26.0 |.0001 |.0197
.787 25,600 | 183.5|.0004 |.019721,700 | 142.1|.0004 |.0197|17,800| 91.3|.0003|.0197|15,300| 78.0|.0002 |.0197)12,700| 26.0 |.0001 |.0197
.886 22,400 | 160.2|.0004 |.0197[19,000 | 124.4|.0004 |.0197|15,600| 79.9|.0003|.0197|13,400| 68.5|.0002|.0197)11,100| 23.0 |.0001 |.0197
.984 [22,400| 160.2|.0003 |.0197}19,000 | 124.4|.0003 |.0197|15,600| 79.9|.0002|.0197|13,400| 68.5|.0002|.0197)11,100| 23.0 |.0001 |.0197
.083 [19,200| 137.4|.0003 |.0197|16,300 | 106.7 | .0003 |.0197|13,400| 68.5|.0002|.0197|11,500| 58.7|.0002 |.0197] 9,500| 20.0 |.0001 |.0197
.181 {19,200 137.4|.0003 |.0197{16,300 | 106.7 | .0003 |.0197|13,400| 68.5|.0002|.0197[11,500| 58.7|.0001 .0197] 9,500| 20.0 |{.0001 |.0197
.197 |25,000 | 241.3|.0025 |.0244]21,600 | 190.6 | .0025 |.0244]| 17,800 | 122.8 |.0020 |.0244| 15,300 | 105.5|.0012 |.0244)12,700 | 35.0 |.0007 |.0244
.394 |25,000 | 241.3|.0012 |.0244/21,600 | 190.6 | .0012 |.0244| 17,800 | 122.8 |.0010 |.0244| 15,300 | 105.5 | .0006 |.0244]12,700 | 35.0 |.0004 |.0244
.591 [22,500| 217.3|.0008 |.0244| 19,400 | 171.7 | .0008 |.0244| 16,000 | 110.6 |.0007 |.0244| 13,800 | 94.9|.0004 |.0244)11,400| 31.5 |.0002 |.0244
.787 (20,000 | 192.9|.0006 |.0244[17,300 | 152.4 | .0006 |.0244|14,200| 98.4|.0005|.0244{12,200| 84.3|.0003 |.0244)10,200| 28.0 |.0002 |.0244
.984 (20,000 | 192.9|.0005 |.0244[17,300 | 152.4 | .0005 |.0244|14,200| 98.4|.0004 |.0244{12,200| 84.3|.0002 |.0244)10,200| 28.0 |.0002 |.0244
.181 {17,500 168.9|.0004 |.0244[15,100 | 133.5|.0004 |.0244|12,500 | 85.8.0003 |.0244/10,700| 74.0|.0002 |.0244] 8,900| 24.4 |.0001 |.0244
.197 {21,000 260.6 | .0035 |.0295( 18,000 | 203.9 | .0035 |.0295] 14,900 | 131.9.0028 |.0295/ 12,700 | 112.6|.0018 |.0295)10,600| 37.4 |.0011 |.0295
.394 121,000 260.6 | .0018 |.0295| 18,000 | 203.9|.0018 |.0295| 14,900 | 131.9.0014|.0295| 12,700 | 112.6|.0009 |.0295(10,600 | 37.4 |.0006 |.0295
.591 121,000 260.6 | .0012 |.0295| 18,000 | 203.9 | .0012 |.0295| 14,900 | 131.9.0009 |.0295| 12,700 | 112.6 | .0006 |.0295(10,600 | 37.4 |.0004 |.0295

-

.049

H1-(d/NTINLA ‘(d)¥13 .

-

059 .787 118,900 234.6 | .0009 |.0295| 16,200 | 183.5|.0009 |.0295| 13,400 | 118.9.0007 |.0295| 11,400 | 101.2|.0004 |.0295( 9,500 33.9 |.0003 |.0295
.984 116,800 208.7 |.0007 |.0295| 14,400 | 163.0|.0007 |.029511,900 | 105.5|.0006 |.0295| 10,200 | 90.2|.0004 |.0295( 8,500 29.9 |.0002 |.0295
1.181 /16,800 | 208.7|.0006 |.0295) 14,400 | 163.0|.0006 |.0295| 11,900 105.5.0005 |.0295| 10,200 | 90.2|.0003 |.0295| 8,500| 29.9 |.0002 |.0295
.394 (18,000 | 278.0|.0024 |.0343| 15,500 | 218.9 | .0024 |.0343]| 12,700 | 140.2|.0019|.0343| 10,900 | 120.1|.0012 |.0343] 9,100| 40.2 |.0007 |.0343
069 .787 (16,200 | 250.0|.0012 |.0343| 14,000 | 196.9 |.0012 |.0343| 11,400 | 126.0|.0010|.0343| 9,800 | 108.3|.0006 |.0343] 8,200| 36.2 |.0004 |.0343

-

.181 [14,400| 222.4 | .0008 |.0343[ 12,400 | 175.2 | .0008 |.0343| 10,200 | 112.2|.0006 |.0343| 8,700| 96.1|.0004 |.0343] 7,300| 32.3 |.0002 |.0343
.575 (12,600 | 194.5.0006 |.0343] 10,900 | 153.2|.0006 |.0343] 8,900 98.0|.0005|.0343] 7,600 84.3|.0003 |.0343] 6,400 28.0 |.0002 |.0343
.394 [16,000 | 300.0|.0031|.0394} 13,500 | 231.5|.0031 |.0394| 11,100 | 148.4|.0025|.0394| 9,500 | 127.2|.0016 |.0394] 8,000| 42.9 |.0009 |.0394
.591 (16,000 | 300.0|.0021 |.0394[13,500 | 231.5|.0021 |.0394/ 11,100 | 148.4|.0017|.0394] 9,500 127.2|.0011 |.0394] 8,000| 42.9 |.0006 |.0394
.787 (16,000 | 300.0|.0016 |.0394[13,500 | 231.5|.0016 |.0394/ 11,100 | 148.4|.0013|.0394] 9,500 | 127.2|.0008 |.0394] 8,000| 42.9 |.0005 |.0394
.079 | .984 14,400 270.1{.0013.0394]12,200 | 208.3|.0013 |.0394] 10,000 | 133.5|.0010 |.0394] 8,600|114.6|.0006 .0394| 7,200| 38.6 |.0004 |.0394
.181 (14,400 270.1|.0011 |.0394{ 12,200 | 208.3 | .0011 |.0394| 10,000 | 133.5|.0008 |.0394| 8,600 | 114.6|.0005 |.0394] 7,200| 38.6 |.0003 |.0394
.378 (12,800 | 240.2|.0009 |.0394{10,800 | 185.0|.0009 |.0394] 8,900 118.9|.0007|.0394] 7,600|101.6|.0004 |.0394] 6,400 | 34.3 |.0003 |.0394
.575 (12,800 240.2|.0008 |.0394{10,800 | 185.0|.0008 |.0394] 8,900 118.9|.0006|.0394] 7,600 |101.6|.0004 |.0394] 6,400 | 34.3 |.0002 |.0394
.394 113,000 | 322.4 | .0049 |.0492| 10,800 | 244.9|.0049 |.0492| 8,900 | 157.9.0039 |.0492] 7,600 134.6|.0025 |.0492 6,400| 45.3 |.0015|.0492
.787 113,000 322.4 |.0025 |.0492| 10,800 | 244.9 | .0025 |.0492| 8,900 | 157.9.0020|.0492] 7,600 134.6|.0012 |.0492 6,400 45.3 |.0007 |.0492
.181]11,700|290.2|.0017 |.0492| 9,700 |220.5|.0017 |.0492| 8,000 | 142.1|.0013|.0492| 6,800 121.3|.0008 |.0492 5,800 40.9 |.0005 |.0492
.575 (10,400 257.9|.0012 |.0492| 8,600 |196.1|.0012.0492] 7,100 126.4|.0010|.0492| 6,100| 107.9|.0006 .0492) 5,100| 36.2 |.0004 |.0492
.969 [10,400| 257.9/.0010 .0492| 8,600 | 196.1|.0010/.0492] 7,100 126.4|.0008 |.0492] 6,100 | 107.9|.0005 |.0492] 5,100| 36.2 |.0003 |.0492
.394 (10,600 | 333.1|.0071 |.0551| 9,000 |258.7|.0071|.0551| 7,400|166.1|.0057|.0551| 6,400 | 143.7|.0035.0551| 5,300| 47.6 |.0021|.0551
.787 (10,600 | 333.1|.0035 |.0551| 9,000 | 258.7|.0035|.0551| 7,400|166.1|.0028 |.0551| 6,400 | 143.7|.0018 |.0551| 5,300| 47.6 |.0011|.0551
.181 (10,600 | 333.1|.0024 |.0551| 9,000 | 258.7 |.0024 |.0551| 7,400|166.1|.0019|.0551| 6,400 | 143.7|.0012.0551| 5,300| 47.6 |.0007|.0551
575 9,540 299.6|.0018 |.0551| 8,100 |232.7|.0018|.0551| 6,700 149.6|.0014|.0551| 5,800 |129.5|.0009 |.0551| 4,800| 42.9 |.0006 |.0551
.969 | 8,480 266.5|.0014 |.0551| 7,200 |207.1|.0014].0551 5,900 133.1].0011].0551 5,100]115.0|.0007 |.0551] 4,200| 38.2 |.0004|.0551

-

-

-

-

.098

-

-

-

118

-

-

-

[Note] (D Use a machine having as high rigidity and high accuracy as possible.

(@ Use the appropriate coolant for the work material and machining shape.

(® The cutting conditions shown in this table are intended as general criteria and should be adjusted according to the cutting shape, purpose,
machine used, etc.

@ If the rotation speed of the machine is insufficient, reduce the rotation speed and feed rate by the same ratios.

® For cutting in, set the ramp introduction angle to 1° and set the feed rate to 60 to 70% of the above values.

® In the case of using tools with L/D = 15 or more length from the first process, in order to suppress the chattering vibration of the tools and
stabilize the cutting, it is recommended to make suitable guides by using short neck type or ball end mills.



Pencil Neck type

ETRP

ap

|-

Work
material

Cast Iron, Carbon Steel,
Alloy Steel

(150~250HB)

Tool Steel,
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Pre-hardened Steel
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.039

197

32,000

2291

.0024

0197

27,100

177.6

.0024

0197

22,300

114.2

.0019

0197

19,100

97.6

.0012

0197

15,900

32.7

.0007

0197

.295

32,000

229.1

.0018

0197

27,100

177.6

.0018

0197

22,300

114.2

.0014

0197

19,100

97.6

.0009

0197

15,900

32.7

.0005

0197

.394

32,000

229.1

.0012

0197

27,100

177.6

.0012

0197

22,300

114.2

.0009

0197

19,100

97.6

.0006

0197

15,900

32.7

.0004

0197

.591

28,800

206.3

.0008

0197

24,400

159.8

.0008

0197

20,100

102.8

.0006

0197

17,200

87.8

.0004

0197

14,300

29.5

.0002

0197

.787

28,800

206.3

.0006

0197

24,400

159.8

.0006

0197

20,100

102.8

.0005

0197

17,200

87.8

.0003

0197

14,300

29.5

.0002

0197

.984

25,600

183.5

.0005

0197

21,700

142.1

.0005

0197

17,800

91.3

.0004

0197

15,300

78.0

.0002

0197

12,700

26.0

.0002

0197

.181

24,000

172.0

.0004

0197

20,300

133.1

.0004

0197

16,700

85.8

.0003

0197

14,300

73.2

.0002

0197

11,900

24.4

.0001

0197

.378

22,400

160.2

.0004

0197

19,000

124.4

.0004

0197

15,600

79.9

.0003

0197

13,400

68.5

.0002

0197

11,100

22.8

.0001

0197

575

20,800

148.8

.0003

0197

17,600

115.4

.0003

0197

14,500

74.4

.0002

0197

12,400

63.4

.0002

0197

10,300

21.3

.0001

0197

772

19,200

137.4

.0003

0197

16,300

106.7

.0003

0197

13,400

68.5

.0002

0197

11,500

58.7

.0001

0197

9,500

19.7

.0001

0197

RN T N (U N QT ) PN

.969

16,000

114.6

.0002

0197

13,600

89.0

.0002

0197

11,200

57.1

.0002

0197

9,600

48.8

.0001

0197

8,000

16.5

.0001

0197

.049

.394

25,000

241.3

.0019

0244

21,600

190.6

.0019

0244

17,800

122.8

.0015

0244

15,300

105.5

.0009

0244

12,700

35.0

.0006

0244

.591

23,800

229.5

.0014

0244

20,500

181.1

.0014

0244

16,900

116.7

.0011

0244

14,550

100.2

.0007

0244

12,050

33.3

.0004

0244

.787

22,500

217.3

.0009

0244

19,400

171.7

.0009

0244

16,000

110.6

.0007

0244

13,800

94.9

.0005

0244

11,400

31.5

.0003

0244

-

.181

20,000

192.9

.0006

0244

17,300

152.4

.0006

0244

14,200

98.4

.0005

0244

12,200

84.3

.0003

0244

10,200

28.0

.0002

0244

-

.575

17,500

168.9

.0005

0244

15,100

1335

.0005

0244

12,500

85.8

.0004

0244

10,700

74.0

.0002

0244

8,900

244

.0002

0244

-

.969

16,300

156.7

.0004

0244

14,000

124.0

.0004

0244

11,600

79.9

.0003

0244

9,900

68.5

.0002

0244

8,300

22.8

.0001

0244

.059

.394

21,000

260.6

.0027

0295

18,000

203.9

.0027

0295

14,900

131.9

.0021

0295

12,700

112.6

.0013

0295

10,600

374

.0008

0295

.591

21,000

260.6

.0020

0295

18,000

203.9

.0020

0295

14,900

131.9

.0016

0295

12,700

112.6

.0010

0295

10,600

37.4

.0006

0295

.787

18,900

234.6

.0013

0295

16,200

183.5

.0013

0295

13,400

118.9

0011

0295

11,400

101.2

.0007

0295

9,500

33.9

.0004

0295

N

.181

18,900

234.6

.0009

0295

16,200

183.5

.0009

0295

13,400

118.9

.0007

0295

11,400

101.2

.0004

0295

9,500

33.9

.0003

0295

RN

.575

15,800

195.7

.0007

0295

13,500

153.1

.0007

0295

11,200

98.8

.0006

0295

9,500

84.6

.0003

0295

8,000

28.0

.0002

0295

RN

.969

14,700

182.3

.0006

0295

12,600

142.9

.0006

.0295

10,400

92.5

.0004

0295

8,900

78.7

.0003

.0295

7,400

26.4

.0002

0295

.069

.394

18,000

278.0

.0036

0343

15,500

218.9

.0036

0343

12,700

140.2

.0029

0343

10,900

120.1

.0018

0343

9,100

40.2

.0011

0343

.591

18,000

278.0

.0027

0343

15,500

218.9

.0027

0343

12,700

140.2

.0022

0343

10,900

120.1

.0014

0343

9,100

40.2

.0008

0343

.787

16,200

250.0

.0018

0343

14,000

196.9

.0018

0343

11,400

126.0

.0015

0343

9,800

108.3

.0009

0343

8,200

36.2

.0006

0343

-

.181

16,200

250.0

.0012

0343

14,000

196.9

.0012

0343

11,400

126.0

.0010

0343

9,800

108.3

.0006

0343

8,200

36.2

.0004

0343

-

.575

14,400

222.4

.0009

0343

12,400

175.2

.0009

0343

10,200

112.2

.0007

0343

8,700

96.1

.0004

0343

7,300

32.3

.0003

0343

-

.969

13,500

208.7

.0007

.0343

11,600

164.2

.0007

0343

9,500

105.1

.0006

0343

8,200

90.2

.0004

0343

6,800

30.3

.0002

0343

.079

.591

16,000

300.0

.0031

0394

13,500

2315

.0031

0394

11,100

148.4

.0025

0394

9,500

127.2

.0016

0394

8,000

42.9

.0009

0394

.787

16,000

300.0

.0024

0394

13,500

2315

.0024

0394

11,100

148.4

.0019

0394

9,500

127.2

.0012

0394

8,000

42.9

.0007

0394

.984

14,400

270.1

.0019

0394

12,200

208.3

.0019

0394

10,000

133.5

.0015

0394

8,600

114.6

.0009

0394

7,200

38.6

.0006

0394

1.181

14,400

270.1

.0016

0394

12,200

208.3

.0016

0394

10,000

133.5

.0013

0394

8,600

114.6

.0008

0394

7,200

38.6

.0005

0394

1.378

14,400

270.1

.0013

0394

12,200

208.3

.0013

0394

10,000

133.5

0011

0394

8,600

114.6

.0007

0394

7,200

38.6

.0004

0394

1.575

14,400

270.1

.0012

0394

12,200

208.3

.0012

0394

10,000

133.5

.0009

0394

8,600

114.6

.0006

0394

7,200

38.6

.0004

0394

1.772

12,800

240.2

0011

0394

10,800

185.0

.0011

0394

8,900

118.9

.0008

0394

7,600

101.6

.0005

0394

6,400

34.3

.0003

0394

1.969

12,800

240.2

.0009

0394

10,800

185.0

.0009

0394

8,900

118.9

.0007

0394

7,600

101.6

.0005

.039%4

6,400

34.3

.0003

0394

2.165

12,000

225.2

.0009

0394

10,100

173.6

.0009

0394

8,300

111.4

.0007

0394

7,100

95.3

.0004

0394

6,000

32.3

.0003

0394

2.362

12,000

225.2

.0008

0394

10,100

173.6

.0008

0394

8,300

111.4

.0006

0394

7,100

95.3

.0004

.03%4

6,000

32.3

.0002

0394

.098

.787

13,000

322.4

.0037

0492

10,800

244.9

.0037

0492

8,900

157.9

.0030

0492

7,600

134.6

.0019

0492

6,400

45.3

.0011

0492

1.181

11,700

290.2

.0025

0492

9,700

220.5

.0025

0492

8,000

142.1

.0020

0492

6,800

121.3

.0012

0492

5,800

40.9

.0007

0492

1.5675

11,700

290.2

.0019

0492

9,700

220.5

.0019

0492

8,000

142.1

.0015

0492

6,800

121.3

.0009

0492

5,800

40.9

.0006

0492

1.969

11,700

290.2

.0015

0492

9,700

220.5

.0015

0492

8,000

1421

.0012

0492

6,800

121.3

.0007

0492

5,800

40.9

.0004

0492

2.362

10,400

257.9

.0012

0492

8,600

196.1

.0012

0492

7,100

126.4

.0010

0492

6,100

107.9

.0006

0492

5,100

36.2

.0004

0492

.118

.787

10,600

333.1

.0053

.0551

9,000

258.7

.0053

0551

7,400

166.1

.0043

.0551

6,400

143.7

.0027

0551

5,300

47.6

.0016

10551

1.181

10,600

333.1

.0035

10551

9,000

258.7

.0035

0551

7,400

166.1

.0028

.0551

6,400

143.7

.0018

.0551

5,300

47.6

.0011

.0551

1.575

9,500

299.6

.0027

.0551

8,100

232.7

.0027

0551

6,700

149.6

.0021

.0551

5,800

129.5

.0013

.0551

4,800

42.9

.0008

0551

1.969

9,500

299.6

.0021

10551

8,100

232.7

.0021

0551

6,700

149.6

.0017

.0551

5,800

129.5

.0011

.0551

4,800

42.9

.0006

0551

2.362

9,500

299.6

.0018

0561

8,100

232.7

.0018

0551

6,700

149.6

.0014

0551

5,800

129.5

.0009

0551

4,800

42.9

.0006

0551
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Recommended Cutting Conditions, Epoch Turbo Rib (Metric)

Straight Neck type

Cast Iron, Carbon Steel, Tool Steel, Pre-hardened Steel Hardened Steel Hardened Steel
L Alloy Steel
material oy Stee
(150~250HB) (256~35HRC) (35~45HRC) (45~55HRC) (65~60HRC)
DC LU RPM |Feedrate| ap | ae | RPM |Feedrate] ap | ae | RPM |Feedratel ap | ae | RPM |Feedrate] ap | ae | RPM |Feedrate| ap | ae
(mm) (mm) (min')  [(mm/min){ (mm) [(mm)| (min") (mm/min)| (mm) [(mm)| (min-") |(mm/min)| (mm) |(mm)| (min-") (mm/min)| (mm) [(mm)| (min-") |{(mm/min)| (mm) |(mm)

05 32,000 5,820|0.0400.50| 27,100 | 4,510 0.040 |0.50 | 22,300 | 2,900 0.032 | 0.50| 19,100| 2,480|0.020 | 0.50| 15,900| 830|0.012|0.50
07.5 | 32,000| 5,8200.027|0.50| 27,100 4,510/ 0.027 |0.50 | 22,300| 2,900 0.021 | 0.50| 19,100 2,480/ 0.013|0.50f 15,900| 830|0.008 | 0.50
10 32,000 5,820{0.020| 0.50| 27,100 | 4,510 0.020 |0.50 | 22,300| 2,900|0.016|0.50| 19,100| 2,480|0.010|0.50| 15,900 830 0.006 | 0.50
12.5 | 28,800| 5,240|0.016 | 0.50| 24,400 4,060|0.016|0.50| 20,100| 2,610|0.013|0.50| 17,200 | 2,230|0.008 | 0.50| 14,300| 750 0.005| 0.50
15 28,800 5,240/0.013|0.50| 24,400 | 4,060 0.013]0.50 | 20,100 2,610|0.011|0.50{ 17,200 | 2,230|0.007 | 0.50| 14,300| 750 0.004 | 0.50
1 17.5 | 25,600 4,660|0.011]0.50| 21,700 3,610|0.011/0.50] 17,800 2,320|0.009 | 0.50) 15,300 1,980| 0.006 | 0.50| 12,700 660 0.003 | 0.50
20 25,600 4,660|0.010|0.50f 21,700 3,610/0.010|0.50| 17,800 2,320 0.008 | 0.50{ 15,300 1,980 0.005|0.50| 12,700| 660 |0.003 | 0.50
22.5 | 22,400| 4,070|0.009 | 0.50| 19,000 3,160 0.009 |0.50 | 15,600 | 2,030|0.007 | 0.50| 13,400| 1,740|0.004 | 0.50| 11,100 5800.003 | 0.50
25 22,400| 4,070|0.008| 0.50| 19,000| 3,160 0.008|0.50 | 15,600 | 2,030 0.006 | 0.50| 13,400 | 1,740 0.004 | 0.50| 11,100 5800.002 | 0.50
27.5 ] 19,200 3,490 0.007 | 0.50| 16,300| 2,710|0.007 |0.50 | 13,400| 1,740 0.006 | 0.50| 11,500| 1,490|0.004 | 0.50| 9,500 500|0.002 | 0.50
30 19,200| 3,4900.007 | 0.50 16,300 2,710/ 0.007 |0.50 | 13,400| 1,740 0.005] 0.50| 11,500 1,490 0.003|0.50f 9,500/ 500 0.002 | 0.50
05 25,000 6,130/0.063 | 0.62| 21,600 | 4,840(0.063|0.62| 17,800 3,120|0.050| 0.62| 15,300 | 2,680|0.031|0.62| 12,700/ 890|0.019|0.62
10 25,000 6,130/0.031|0.62| 21,600 | 4,840(0.031|0.62| 17,800 3,120|0.025| 0.62| 15,300 | 2,680|0.016|0.62| 12,700/ 890|0.009 | 0.62
15 22,500 5,520/0.021|0.62| 19,400 | 4,360|0.021|0.62 | 16,000| 2,810|0.017|0.62| 13,800 | 2,410|0.010|0.62| 11,400/ 800|0.006 | 0.62

H1-(d/NTINLA ‘(d)¥13 .

1.2 20 20,000 4,900/0.016|0.62| 17,300 3,870/ 0.0160.62 | 14,200 2,500|0.013|0.62f 12,200 | 2,140|0.008 | 0.62| 10,200 710 0.005| 0.62
25 20,000 4,900/0.013|0.62| 17,300 3,870|0.013|0.62 | 14,200 2,500|0.010| 0.62f 12,200 | 2,140|0.006 | 0.62| 10,200 710 0.004| 0.62
30 17,500| 4,290/0.0100.62] 15,100 3,390 0.010|0.62| 12,500| 2,180 0.008 | 0.62| 10,700 1,880 0.005|0.62| 8,900, 6200.003 ] 0.62
05 21,000/ 6,620/0.090|0.75| 18,000 | 5,180/0.090|0.75| 14,900 3,350 0.072| 0.75f 12,700 | 2,860 0.0450.75| 10,600 950 0.027 | 0.75
10 21,000 6,620|0.045|0.75| 18,000 | 5,180 0.045]0.75| 14,900 3,350 0.036| 0.75f 12,700 | 2,860 0.023 | 0.75| 10,600 950|0.014|0.75
15 15 21,000 6,620|0.030|0.75| 18,000 | 5,180/ 0.030|0.75| 14,900 3,350 0.024| 0.75f 12,700 | 2,860 0.015|0.75| 10,600 950 0.009 | 0.75
20 18,900| 5,9600.023 | 0.75] 16,200 4,660 0.023 0.75| 13,400| 3,020/ 0.018|0.75] 11,400 2,570/ 0.011|0.75| 9,500| 860|0.007|0.75
25 16,800| 5,300/0.018|0.75] 14,400 4,140/ 0.0180.75| 11,900| 2,680 0.014|0.75] 10,200 2,290/ 0.009|0.75| 8,500| 760|0.005]|0.75
30 16,800| 5,300 0.015]0.75] 14,400 4,140/ 0.015/0.75| 11,900| 2,680 0.012| 0.75] 10,200 2,290/ 0.008|0.75 8,500, 760 0.005] 0.75
10 18,000| 7,060 0.061|0.87] 15,500 | 5,560 |0.061|0.87 | 12,700 | 3,560 |0.049 | 0.87| 10,900 | 3,050/ 0.031|0.87| 9,100 1,020/ 0.018 | 0.87
1.75 20 16,200 | 6,350|0.031|0.87] 14,000 | 5,000 0.031|0.87| 11,400| 3,200|0.025|0.87| 9,800| 2,750/ 0.015|0.87| 8,200 9200.009 | 0.87

30 14,400 | 5,650 |0.020| 0.87] 12,400 | 4,4500.020|0.87| 10,200 | 2,850|0.016|0.87| 8,700| 2,440/ 0.010|0.87| 7,300 8200.006 | 0.87
40 12,600| 4,940/0.015|0.87| 10,900 3,890 0.015/0.87| 8,900| 2,490/0.012|0.87| 7,600 2,140/ 0.008|0.87| 6,400/ 710/0.005] 0.87
10 16,000| 7,6200.080|1.00| 13,500 5,880 0.080|1.00| 11,100| 3,770|0.064 | 1.00| 9,500 3,230/ 0.040|1.00f 8,000 1,090|0.024 | 1.00
15 16,000| 7,6200.053 | 1.00 13,500 5,880 0.0531.00 11,100| 3,770|0.043|1.00| 9,500 3,230/ 0.027|1.00f 8,000/ 1,090|0.016|1.00
20 16,000| 7,620 0.040|1.00| 13,500 5,880 0.040|1.00 11,100| 3,770|0.032| 1.00| 9,500 3,230/0.020|1.00f 8,000/ 1,090|0.012|1.00
2 25 14,400| 6,860 0.032 | 1.00 12,200 5,290 0.032|1.00 | 10,000| 3,390/0.026 | 1.00| 8,600 2,910/0.016|1.00f 7,200/ 980/0.010|1.00
30 14,400| 6,8600.027 | 1.00 12,200 5,290 0.027 |1.00 | 10,000| 3,390|0.021|1.00| 8,600 2,910/0.013|1.00f 7,200/ 980|0.008 | 1.00
35 12,800| 6,1000.023 | 1.00{ 10,800 4,700/ 0.0231.00| 8,900| 3,020/0.018|1.00| 7,600 2,580/0.011|1.00f 6,400 870/0.007|1.00
40 12,800| 6,100 0.020 | 1.00 10,800 4,700/ 0.020|1.00| 8,900| 3,020/0.016|1.00 7,600 2,580/ 0.010|1.00f 6,400, 870/0.0061.00
10 13,000| 8,190/0.125|1.25| 10,800 6,220 0.125|1.25| 8,900| 4,010/0.100|1.25| 7,600 3,420/ 0.063|1.25| 6,400 1,150|0.038 | 1.25
20 13,000| 8,1900.063 | 1.25] 10,800 6,220 0.063 |1.25| 8,900| 4,010/0.050|1.25| 7,600 3,420/ 0.031|1.25| 6,400 1,150|0.019|1.25
2.5 30 11,700| 7,370/0.042|1.25| 9,700 5,600 0.042|1.25| 8,000| 3,610/0.033|1.25| 6,800 3,080/ 0.021|1.25| 5,800 1,040|0.013|1.25
40 10,400| 6,550/0.031|1.25| 8,600 4,980)0.031|1.25| 7,100| 3,210/0.025|1.25| 6,100 2,740/ 0.016|1.25| 5,100 920|0.009 | 1.25
50 10,400 | 6,550|0.025|1.25] 8,600| 4,980/0.025|1.25] 7,100| 3,210/0.020|1.25] 6,100| 2,740/ 0.013|1.25] 5,100/ 9200.008 | 1.25
10 10,600 | 8,460|0.180|1.40] 9,000| 6,570|0.180|1.40| 7,400| 4,220/0.144|1.40| 6,400 3,650|0.090 | 1.40| 5,300| 1,210|0.054|1.40
20 10,600| 8,4600.090|1.40| 9,000 6,570/0.090|1.40| 7,400| 4,220|0.072|1.40| 6,400 3,650 0.045|1.40 5,300 1,210|0.027 | 1.40
3 30 10,600 | 8,460|0.060| 1.40] 9,000| 6,570|0.060|1.40| 7,400| 4,220/0.048 | 1.40| 6,400 3,650|0.030|1.40| 5,300| 1,210|0.018|1.40
40 9,540| 7,610{0.045/1.40| 8,100| 5,910|0.045(1.40| 6,700| 3,800|0.036|1.40| 5,800| 3,290|0.023 | 1.40| 4,800| 1,090)0.014|1.40
50 8,480| 6,770 0.036 | 1.40| 7,200| 5,260|0.036|1.40| 5,900| 3,380 0.029 | 1.40| 5,100 2,920/ 0.018|1.40f 4,200, 970/0.0111.40

[Note] (D Use a machine having as high rigidity and high accuracy as possible.

(@ Use the appropriate coolant for the work material and machining shape.

(® The cutting conditions shown in this table are intended as general criteria and should be adjusted according to the cutting shape, purpose,
machine used, etc.

@ If the rotation speed of the machine is insufficient, reduce the rotation speed and feed rate by the same ratios.

® For cutting in, set the ramp introduction angle to 1° and set the feed rate to 60 to 70% of the above values.

® In the case of using tools with L/D = 15 or more length from the first process, in order to suppress the chattering vibration of the tools and
stabilize the cutting, it is recommended to make suitable guides by using short neck type or ball end mills.



Pencil Neck type
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Cast Iron, Carbon Steel, Tool Steel, Pre-hardened Steel Hardened Steel Hardened Steel
Work Alloy Steel
material
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (565~60HRC)

DC LU RPM |Feedrate] ap | ae | RPM |Feedrate| ap | @ae | RPM |Feedrate)l ap | ae | RPM |Feedrate| ap | ae | RPM |Feedrate| ap | ae
(mm) (mm) (min")  (mm/min)| (mm) [(mm)| (min™") |(mm/min)| (mm) |(mm)]| (min™") |((mm/min)| (mm) [(mm)]| (min™") |(mm/min)| (mm) |(mm)| (min"") |(mm/min)| (mm) |(mm)
5 32,000 | 5,820 | 0.060|0.50] 27,100 | 4,510 | 0.060 | 0.50| 22,300 | 2,900 | 0.048 | 0.50| 19,100 | 2,480 | 0.030|0.50] 15,900 | 830 |0.018|0.50
7.51 32,000 | 5,820 | 0.045|0.50( 27,100 | 4,510 | 0.045| 0.50| 22,300 | 2,900 | 0.036 | 0.50] 19,100 | 2,480 | 0.023|0.50| 15,900 | 830 |0.013|0.50
10 32,000 | 5,820 0.030|0.50| 27,100 | 4,510 | 0.030| 0.50| 22,300 | 2,900 | 0.024 | 0.50| 19,100 | 2,480 | 0.015|0.50] 15,900 | 830 | 0.009 | 0.50
15 28,800 | 5,240 | 0.020 | 0.50| 24,400 | 4,060 | 0.020| 0.50| 20,100 | 2,610 | 0.016 | 0.50| 17,200 | 2,230 | 0.010| 0.50] 14,300 | 750 | 0.006 | 0.50
1 20 28,800 | 5,240 0.015|0.50| 24,400 | 4,060 | 0.015|0.50| 20,100 | 2,610 | 0.012|0.50| 17,200 | 2,230 | 0.008 | 0.50| 14,300 | 750 | 0.005 | 0.50
25 25,600 | 4,660 0.012|0.50( 21,700 | 3,610|0.012|0.50| 17,800 | 2,320 | 0.010|0.50| 15,300 | 1,980 | 0.006 | 0.50| 12,700 | 660 | 0.004 | 0.50
30 24,000 | 4,370 | 0.010|0.50 20,300 | 3,380 | 0.010|0.50| 16,700 | 2,180 | 0.008 | 0.50| 14,300 | 1,860 | 0.005|0.50| 11,900 | 620 | 0.003 | 0.50
35 22,400 | 4,070 | 0.009|0.50( 19,000 | 3,160 | 0.009 | 0.50| 15,600 | 2,030 | 0.007 | 0.50| 13,400 | 1,740 | 0.004|0.50| 11,700 | 580 | 0.003 | 0.50
40 20,800 | 3,780 0.008|0.50( 17,600 | 2,930 | 0.008 | 0.50| 14,500 | 1,890 | 0.006 | 0.50| 12,400 | 1,610 | 0.004|0.50| 10,300 | 540 | 0.002 | 0.50
45 19,200 | 3,490 | 0.007|0.50| 16,300 | 2,710 | 0.007 | 0.50| 13,400 | 1,740 | 0.005 |0.50| 11,500 | 1,490 | 0.003|0.50| 9,500 | 500 |0.002|0.50
50 16,000 | 2,910 | 0.006 | 0.50| 13,600 | 2,260 | 0.006|0.50| 11,200 | 1,450 | 0.005|0.50| 9,600 | 1,240 |0.003|0.50| 8,000 | 4200.002|0.50
10 25,000 | 6,130 0.047|0.62| 21,600 | 4,840 |0.047|0.62| 17,800 | 3,120 | 0.038 | 0.62] 15,300 | 2,680 | 0.023|0.62| 12,700 | 890 | 0.014|0.62
15 23,800 | 5,830 0.035|0.62| 20,500 | 4,600 | 0.035|0.62| 16,900 | 2,965 | 0.029 | 0.62| 14,550 | 2,545 | 0.018|0.62| 12,050 | 845 |0.011|0.62
1.25 20 22,500 | 5,520 | 0.023|0.62| 19,400 | 4,360 | 0.023 | 0.62| 16,000 | 2,810 | 0.019|0.62] 13,800 | 2,410 | 0.012|0.62] 11,400 | 800 | 0.007 | 0.62
: 30 20,000 | 4,900 | 0.016|0.62| 17,300 | 3,870 | 0.016 | 0.62| 14,200 | 2,500 | 0.013|0.62| 12,200 | 2,140 | 0.008 | 0.62| 10,200 | 710 | 0.005 | 0.62
40 17,500 | 4,290 | 0.012|0.62] 15,100 | 3,390 | 0.012|0.62| 12,500 | 2,180 | 0.009 | 0.62| 10,700 | 1,880 | 0.006|0.62| 8,900 | 620 |0.004|0.62
50 16,300 | 3,980 | 0.009 | 0.62] 14,000 | 3,150 | 0.009 | 0.62| 11,600 | 2,030 | 0.008 | 0.62| 9,900 | 1,740 | 0.005|0.62| 8,300 | 580 |0.003|0.62
10 21,000 | 6,620 | 0.068|0.75] 18,000 | 5,180 | 0.068 | 0.75] 14,900 | 3,350 | 0.054 | 0.75] 12,700 | 2,860 | 0.034|0.75] 10,600 | 950 | 0.020 | 0.75
15 21,000 | 6,620 | 0.051|0.75] 18,000 | 5,180 | 0.051|0.75] 14,900 | 3,350 | 0.041 | 0.75] 12,700 | 2,860 | 0.026 | 0.75] 10,600 | 950 | 0.015|0.75
15 20 18,900 | 5,960 | 0.034 | 0.75] 16,200 | 4,660 | 0.034|0.75| 13,400 | 3,020 | 0.027 | 0.75| 11,400 | 2,570 | 0.017|0.75| 9,500 | 860 |0.010|0.75
’ 30 18,900 | 5,960 | 0.023 |0.75] 16,200 | 4,660 | 0.023|0.75| 13,400 | 3,020 | 0.018|0.75| 11,400 | 2,570 | 0.011|0.75| 9,500 | 860 |0.007|0.75
40 15,800 | 4,970 | 0.017|0.75] 13,500 | 3,890 | 0.017|0.75| 11,200 | 2,510 | 0.014|0.75| 9,500 | 2,150 | 0.008|0.75| 8,000 | 710 |0.005|0.75
50 14,700 | 4,630 | 0.014|0.75] 12,600 | 3,630 | 0.014|0.75| 10,400 | 2,350 | 0.011|0.75| 8,900 | 2,000 | 0.007|0.75| 7,400 | 670 |0.004|0.75
10 18,000 | 7,060 | 0.092 | 0.87] 15,500 | 5,560 | 0.092 | 0.87| 12,700 | 3,560 | 0.074|0.87| 10,900 | 3,050 | 0.046|0.87| 9,100 | 1,020 | 0.028 | 0.87
15 18,000 | 7,060 | 0.069 | 0.87] 15,500 | 5,560 | 0.069 | 0.87| 12,700 | 3,560 | 0.056 | 0.87| 10,900 | 3,050 | 0.035|0.87| 9,100 | 1,020 | 0.021|0.87
1.75 20 16,200 | 6,350 | 0.046 | 0.87| 14,000 | 5,000 | 0.046 | 0.87| 11,400 | 3,200 | 0.037 (0.87| 9,800 | 2,750 | 0.023|0.87| 8,200 | 920 |0.014|0.87
30 16,200 | 6,350 | 0.031|0.87| 14,000 | 5,000 | 0.031 | 0.87| 11,400 | 3,200 | 0.025|0.87| 9,800 | 2,750 | 0.015|0.87| 8,200 | 920 |0.009|0.87
40 14,400 | 5,650 | 0.023 | 0.87| 12,400 | 4,450 | 0.023|0.87| 10,200 | 2,850 | 0.018|0.87| 8,700 | 2,440|0.011|0.87| 7,300 | 820|0.007|0.87
50 13,500 | 5,300 |0.018|0.87] 11,600 | 4,170 | 0.018|0.87| 9,500 | 2,670 | 0.015|0.87| 8,200 | 2,290 | 0.009|0.87| 6,800 | 770 |0.006|0.87
15 16,000 | 7,620 | 0.080 | 1.00] 13,500 | 5,880 | 0.080|1.00| 11,100 | 3,770 | 0.064 | 1.00| 9,500 | 3,230 | 0.040|1.00| 8,000 | 1,090 | 0.024|1.00
20 16,000 | 7,620 | 0.060 | 1.00] 13,500 | 5,880 | 0.060|1.00| 11,100 | 3,770 | 0.048 |1.00| 9,500 | 3,230 | 0.030|1.00| 8,000 | 1,090 |0.018]1.00
25 14,400 | 6,860 | 0.048 | 1.00] 12,200 | 5,290 | 0.0481.00| 10,000 | 3,390 | 0.038|1.00| 8,600 | 2,910 |0.024|1.00| 7,200| 980 |0.014|1.00
30 14,400 | 6,860 | 0.040 | 1.00] 12,200 | 5,290 | 0.040|1.00| 10,000 | 3,390 | 0.032|1.00| 8,600 | 2,910 |0.020|1.00|f 7,200| 980 (0.012|1.00
2 35 14,400 | 6,860 | 0.034|1.00] 12,200 | 5,290 | 0.034|1.00| 10,000 | 3,390 | 0.027 | 1.00| 8,600| 2,910(0.017|1.00f 7,200| 980 (0.010{1.00
40 14,400 | 6,860 | 0.030|1.00] 12,200 | 5,290 | 0.030| 1.00| 10,000 | 3,390 | 0.024 | 1.00| 8,600 | 2,910 |0.015|1.00|f 7,200| 980 |0.009|1.00
45 12,800 | 6,100 | 0.027 | 1.00] 10,800 | 4,700 | 0.027|1.00| 8,900 | 3,020 | 0.021|1.00| 7,600 | 2,580 |0.013|1.00| 6,400| 870 |0.008|1.00
50 12,800 | 6,100 | 0.024 | 1.00| 10,800 | 4,700 | 0.024|1.00| 8,900 | 3,020 | 0.019|1.00f 7,600 | 2,580 |0.012|1.00| 6,400 | 870 |0.007|1.00
55 12,000 | 5,720 |0.022 | 1.00| 10,100 | 4,410|0.022|1.00| 8,300 2,830(0.017|1.00f 7,100 | 2,420 |0.011|1.00| 6,000 | 820 |0.007|1.00
60 12,000 | 5,720|0.020|1.00] 10,1700 | 4,410|0.020|1.00| 8,300 | 2,830 |0.016|1.00|f 7,100 | 2,420 |0.010|1.00| 6,000 | 820 |0.006|1.00
20 13,000 | 8,190 | 0.094|1.25] 10,800 | 6,220 | 0.094|1.25]| 8,900 | 4,010 |0.075|1.25| 7,600 | 3,420 | 0.047|1.25| 6,400 | 1,150 |0.028 | 1.25
30 11,700 | 7,370 | 0.063 | 1.25]| 9,700 | 5,600 | 0.063|1.25| 8,000 3,610 (0.050|1.25| 6,800 | 3,080 |0.031|1.25| 5,800 | 1,040 (0.019|1.25
2.5 40 11,700 | 7,370 | 0.047|1.25| 9,700 | 5,600 | 0.047 | 1.25| 8,000 | 3,610 | 0.038|1.25| 6,800 | 3,080 | 0.023|1.25| 5,800 | 1,040 | 0.014|1.25
50 11,700 | 7,370 | 0.038|1.25| 9,700 | 5,600 | 0.038|1.25| 8,000 | 3,610 |0.030(1.25| 6,800 | 3,080 |0.019|1.25| 5,800 | 1,040 |0.011|1.25
60 10,400 | 6,550 | 0.031|1.25| 8,600 | 4,980 |0.031|1.25| 7,100 | 3,210|0.025|1.25| 6,100 | 2,740|0.016|1.25| 5,100 | 920|0.009 |1.25
20 10,600 | 8,460 | 0.135|1.40| 9,000 | 6,570 | 0.135|1.40| 7,400 | 4,220|0.108|1.40| 6,400 | 3,650 | 0.068|1.40| 5,300 | 1,210 |0.041|1.40
30 10,600 | 8,460 | 0.090 | 1.40]| 9,000 | 6,570 |0.090|1.40| 7,400 | 4,220 (0.072|1.40| 6,400 | 3,650 | 0.045|1.40| 5,300 | 1,210 | 0.027|1.40
3 40 9,500 | 7,610 | 0.068|1.40] 8,100 | 5,910 |0.068|1.40| 6,700 | 3,800 | 0.054|1.40| 5,800 | 3,290 | 0.034|1.40| 4,800 | 1,090 | 0.020|1.40
50 9,500 | 7,610 | 0.054|1.40] 8,100 | 5,910 |0.054|1.40| 6,700 | 3,800 | 0.043|1.40| 5,800 | 3,290 | 0.027|1.40| 4,800 | 1,090 [0.0161.40
60 9,500 | 7,610 | 0.045|1.40] 8,100 | 5,910|0.045|1.40| 6,700 | 3,800 | 0.036|1.40| 5,800 | 3,290 | 0.023|1.40| 4,800 | 1,090 | 0.014|1.40

H1-(d/NTDLT (d)¥13 .



Line up, Epoch Turbo Mill (Metric)

Straight Neck type
(=== ‘ =

RE A’ 15°
A type pc I

DCONMS

RE

Tolerance on RE : £0.015 Tolerance on shank : h5 2
Btype ©OC] 8
ETM4 - - TH 2 . [a)
Size (mm)
Item code Stock | Tool dia. Corner radius | Under neck length | Flute length | Overall length | Shank dia. | Shape
DC RE LU g LF DCONMS
ETM4020-05-TH o 2 (.079inch) 0.5 6 4 70 6
ETM4030-08-TH o 3 (118inch) 0.8 9 6 70 6
ETM4040-10-TH o 4 (.157inch) 1.0 12 8 70 6 A
ETM4050-12-TH o 5 (.197inch) 1.2 15 10 70 6
. ETM4060-15-TH o 6 (.236inch) 1.5 — 12 90 6
E ETM4080-20-TH o 8 (.315inch) 2.0 = 16 100 8
:j ETM4100-20-TH L 10 (.3%4inch) 2.0 - 20 110 10 B
m ETM4120-20-TH o 12 (.472inch) 2.0 - 24 120 12
§ ETM4160-30-TH * 16 (.630inch) 3.0 - 32 140 16
E ETM4200-30-TH * 20 (.787inch) 3.0 = 40 150 20
=
RE z "
e ———— IS |
Tolerance on RE : £0.015 Tolerance on shank : h5 'LJ W ‘ °
LF
ETMLN4: i i =TH
Size (mm)
Item code Stock| Tool dia. |Corner radius|Under neck length| Flute length | Neck dia. |Overall length| Shank dia.
DC RE LU g DN LF DCONMS
ETMLN4040-20-10-TH * 4 1.0 20 6 3.8 70 4
ETMLN4040-28-10-TH % | (157inch) 28 6 3.8 70 4
ETMLN4060-30-15-TH * 30 9 5.7 75 6
ETMLN4060-42-15-TH * (.2366inch) 1.5 42 9 5.7 90 6
ETMLN4060-54-15-TH * 54 9 5.7 100 6
ETMLN4080-40-20-TH * 40 12 7.6 85 8
ETMLN4080-56-20-TH * (.3158inch) 2.0 56 12 7.6 100 8
ETMLN4080-72-20-TH * 72 12 7.6 120 8
ETMLN4100-50-20-TH * 50 15 9.5 100 10
ETMLN4100-70-20-TH * (.391gch) 2.0 70 15 9.5 120 10
ETMLN4100-90-20-TH * 90 15 9.5 140 10
ETMLN4120-60-20-TH * 60 18 11.5 110 12
ETMLN4120-84-20-TH * ('4712%“1) 2.0 84 18 11.5 135 12
ETMLN4120-108-20-TH * 108 18 11.5 160 12
ETMLN4160-80-30-TH * 16 3.0 80 24 15.5 140 16
ETMLN4160-120-30-TH Y | (.630inch) 120 24 15.5 175 16

@ : Inventory maintained in US % : Inventory maintained in Japan



Pencil Neck type

RE |BHTA2 20 2
| A type DCI_EJH - I§
'ﬁ—" —— y LF
Tolerance on RE : £0.015 Tolerance on shank : h5 RE P 2
Btype  DC] [T 5
2] S
ETMP4: === TH s
Size (mm)
DC RE LU 2 BHTA2 LF DCONMS
ETMP4020-12-05-TH * 12 3 1° 70 6 A
ETMP4020-16-05-TH * (_0792mch) 0.5 16 3 1° 70 6 A
ETMP4020-20-05-TH * 20 3 1° 70 6 A .
ETMP4030-18-08-TH * 18 45 1° 80 6 A -
ETMP4030-24-08-TH * | o gmh) 0.8 24 45 1° 80 6 A E:
ETMP4030-30-08-TH * 30 45 1° 80 6 A =
ETMP4040-24-10-TH * 24 6 1° 90 6 A =
ETMP4040-32-10-TH x| 574inch) 1.0 32 6 1° 90 6 A E
ETMP4040-40-10-TH * 40 6 1° 90 6 A 3
ETMP4050-30-12-TH * 30 7.5 1° 90 6 A =
ETMP4050-40-12-TH x| gﬁnch) 1.2 40 7.5 1° 100 8 A
ETMP4050-50-12-TH * 50 7.5 1° 110 8 A
ETMP4060-40-15-TH * 40 9 1° 100 8 A
ETMP4060-55-15-TH * (_zsgnch) 1.5 55 9 1° 110 8 A
ETMP4060-67-15-TH * 67 9 1° 125 8 B
ETMP4080-55-20-TH * 55 12 1° 110 10 A
ETMP4080-70-20-TH * (.3158m0h) 2.0 70 12 1° 130 10 B
ETMP4080-90-20-TH * 90 12 1° 145 12 A
ETMP4100-73-20-TH * 73 15 1° 135 12 B
ETMP4100-95-20-TH * (_3914310h) 2.0 95 15 1° 150 16 A
ETMP4100-115-20-TH * 115 15 1° 170 16 A
ETMP4120-80-20-TH *x | 12 20 80 18 1° 135 16 A
ETMP4120-105-20-TH x | an2inchy | & 105 18 1° 160 16 A
ETMP4160-105-30-TH *x | 16 3.0 105 | 24 1° 160 20 A
ETMP4160-140-30-TH X | (630inch) 140 | 24 1° 200 20 B

@ : Inventory maintained in US % : Inventory maintained in Japan

( tention \

Main blade

Be careful of the newly developed flute shape
when measuring tool diameter or run out.

The tool is designed with a smaller outer diameter connected
to end sub blades. When measuring tool diameter or run out,
measure the main blades.




Recommended Cutting Conditions, Epoch Turbo Mill (Inch)

Standard conditions (Low revolution, High feed)

General-purpose condition for low-speed use. Provides stable high-efficiency cutting with the longest tool life.

Cast Iron Tool Steel

Wtorl'( | Carbon Steel, Alloy Steel Pre-hardened Steel Hardened Steel Hardened Steel

materia
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)

Ratio to

standard 100% 100% 100% 70% 50%
depth of cut

Tool dia Revolution |Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate

(inch) n fz vf n fz vi n fz vi n fz vi n fz vi

(min-") (IPT) (IPM) (min-") (IPT) (IPM) (minT) (IPT) (IPM) (minT) (IPT) (IPM) (min) (IPT) (IPM)

.079 12,000 | .004 | 211.8 (11,000 | .004 | 177.6 {10,000 .003 | 126.0 | 8,000 | .003 | 100.8 [ 8,000 | .001 40.2
118 8,000 | .007 | 238.2 | 7,400 .007 | 201.2 | 6,900 .006 | 146.9 | 5,300 | .006 | 112.6 | 5,300 | .002 | 44.9
.157 6,000 .011 | 251.2 | 5,600| .009 | 214.6 | 5,200| .007 | 155.5 | 4,000 | .007 | 119.7 | 4,000 | .003 | 48.0
197 4,800 .013 | 251.2 | 4,500 | .012 | 2154 | 4,900| .009 | 153.5 | 3,200 | .009 | 119.7 | 3,200 | .004 | 48.0
.236 4,000 | .017 | 264.6 | 3,700 .015 | 223.6 | 3,400 .012 | 160.6 | 2,700 | .012 | 127.6 | 2,700 | .005 | 51.2
.315 3,000 .022 | 264.6 | 2,800| .020 | 225.6 | 2,600| .016 | 163.8 | 2,000 | .016 | 126.0 [ 2,000 | .006 | 50.4
.394 2,400 | .028 | 264.6 | 2,200| .025 | 221.7 | 2,900| .020 | 165.4 | 1,600 | .020 | 126.0 | 1,600 | .008 | 50.4
472 2,000 .031 | 251.2 | 1,900| .029 | 218.1 | 1,700| .022 | 152.8 | 1,300 | .022 | 116.5 | 1,300 | .009 | 46.9
.630 1,500 .035 | 211.8 | 1,400 .032 | 180.7 | 1,300| .025 | 131.1 | 1,000 | .025 | 100.8 | 1,000 | .010 | 40.2
.787 1,200 .036 | 172.0 | 1,100 | .033 | 144.1 | 1,000| .026 | 102.4 800 | .026 81.9 800 | .010 | 32.7

H1-(d/NTINLA ‘(d)¥13 .

High speed conditions (High revolution, High feed)

Condition for use with high-performance high-speed machines capable of high feed rates. Enables ultra-high-efficiency cutting
by enabling higher feed rates due to higher rotation speeds.

Cast |
Wtorl'( | Carbon sfeSeLrXﬁoy Steel Tool Steel Pre-hardened Steel Hardened Steel Hardened Steel
matena (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
Ratio to
standard 80% 80% 70% 60% 40%
depth of cut

Tool dia. | Revolution |Feed pertooth| Feed rate | Revolution |Feed per tooth| Feed rate [ Revolution |Feed pertooth| Feed rate | Revolution |Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate

(inch) (mli7n-‘) (IF%T) (IF"/II/I) (m'i’n-') (IPZT) (IF!’/II/I) (m?n") (IPZT) (IF"/II/I) (m?n") (IPZT) (|F"/|{/|) (m?n") (IP%I') (|F"/|{/|)
.079 20,000 | .004 | 352.8 |18,000| .004 | 290.2 |16,000| .003 | 201.6 |12,700| .003 | 159.8 | 11,100 | .001 55.9
118 13,300 | .007 | 395.7 |11,700| .007 | 318.5 |10,600| .006 | 225.2 | 8,500 .006 | 180.7 | 7,400 .002 63.0
157 9,900 .011 | 4146 | 8,800| .009 | 337.0 | 8,000| .007 | 239.4 | 6,400| .007 | 191.3 [ 5,600| .003 66.9
.197 8,000 | .013 | 418.9 | 7,000, .012 | 335.0 | 6,400| .009 | 239.4 | 5100| .009 | 190.9 | 4,500 .004 67.3
.236 6,600 | .017 | 436.6 | 5,800 .015 | 350.8 | 5,300| .012 | 250.4 | 4,200| .012 | 198.4 | 3,700 | .005 70.1
315 5,000 .022 | 440.9 | 4,400| .020 | 354.7 | 4,000| .016 | 252.0 | 3,200| .016 | 201.6 | 2,800| .006 70.5
.394 4,000 | .028 | 440.9 | 3,500 | .025 | 352.8 | 3,200 | .020 | 252.0 | 2,500 .020 | 196.9 | 2,200 .008 69.3
472 3,300 .031 | 4146 | 2,900| .029 | 333.1 | 2,700| .022 | 242.5 | 2,900| .022 | 188.6 | 1,900| .009 68.1
.630 2,500 .035 | 352.8 | 2,200 | .032 | 283.9 | 2,000 .025 | 201.6 | 1,600| .025 | 161.4 [ 1,400| .010 56.3

.787 2,000| .036 | 286.6 | 1,800| .033 | 2358 | 1,600| .026 | 163.8 | 1,300 .026 | 133.1 | 1,100| .010 | 44.9

[Note] @ Use a highly rigid and accurate machine as possible.
(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual
machine and work-piece conditions.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.



Low load conditions (Medium revolution, high feed)

Condition which reduces cutting load by reducing the per-flute feed rate. Since cutting resistance can be reduced,
it enables use even on machines with low rigidity.

Work | carbon gfesélfrﬁﬁoy Steel Tool Steel Pre-hardened Steel Hardened Steel Hardened Steel
materil (150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
Ratio to
dgé?r?%?‘rgut 100% 100% 100% 70% 50%
Tool dia. Revolution |Feed per tooth| Feed rate | Revolution [Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate | Revolution (Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate
(inch) n. fz vi n. fz vf n. fz vf n. fz vi n. fz vi
(min™") (IPT) (IPM) (min") (IPT) (IPM) (min) (IPT) (IPM) (min-) (IPT) (IPM) (min™") (IPT) (IPM)
.079 15,000 | .004 | 203.9 (14,000 | .003 | 169.3 |14,000| .002 | 133.9 |10,300 | .002 90.9 | 9,500 | .001 35.8
118 10,100 | .006 | 231.9 | 9,500 | .005 | 193.7 | 9,000| .004 | 145.3 | 6,900 | .004 | 102.8 | 6,400 | .002 40.9
1567 7,600 .008 | 245.7 | 7,200| .007 | 206.7 | 6,800 | .006 | 154.7 | 5,200 | .005 | 109.1 | 4,800 | .002 42.9
197 6,000 .010 | 2425 | 5,700| .009 | 204.7 | 5,400 | .007 | 153.5 | 4,100 | .007 | 107.5 | 3,800 | .003 42.5
.236 5,000 .013 | 255.1 | 4,800| .011 | 217.7 | 4,500 .009 | 161.4 | 3,400 | .008 | 112.6 | 3,200 | .004 45.3
.315 3,800 .017 | 258.7 | 3,600| .015 | 217.7 | 3,400| .012 | 162.6 | 2,600 | .011 | 114.6 | 2,400 | .005 45.3
.394 3,000 .021 | 255.1 | 2,900| .019 | 219.3 | 2,700| .015 | 161.4 | 2,100 | .014 | 115.7 | 1,900 | .006 44.9
472 2,500 | .024 | 2425 | 2,400| .022 | 206.7 | 2,300| .017 | 157.1 | 1,700 | .016 | 106.7 | 1,600 | .007 42.9
.630 1,900 | .027 | 206.7 | 1,800 .024 | 174.0 | 1,700 | .019 | 130.3 | 1,300 | .018 91.7 | 1,200 | .007 36.2
.787 1,500 | .028 | 165.7 | 1,400 | .024 | 137.4 | 1,400| .019 | 109.1 | 1,000 | .018 71.7 | 1,000 | .008 30.7

Relation between the depth of cut and overhang.

RE
ap /
‘ de : Half of flat length on bottom edge=(Tool dia.DC/2)-Corner radius RE
P dap : Below table

Overhang dz 'ini pick Overhang & 'ingl pick
5D or less 0.3X RE X cutting depth ratio 8D 0.23X RE X cutting depth ratio

6D 0.27X RE X cutting depth ratio 9D 0.19X RE X cutting depth ratio

7D 0.25X RE X cutting depth ratio 10D 0.15X RE X cutting depth ratio

(D Feed rates for pencil-neck types are shown for 6D and higher in the above table. For straight type and long-neck type of 6D or higher,
cutting depth in the Z direction should be set about 10% lower than the above values.
(@ Use for cutting contour lines or down cutting. In Z direction, cut at an incline (incline angle: 1°) and reduce feed rate to between 60% and 70%.
3 It is recommended that speed reduction for corners be set. The speed reduction distance should be approximately 1/2 the diameter of the tool
being used, and the feed rate should be reduced to between 50% and 60%.
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Recommended Cutting Conditions, Epoch Turbo Mill (Metric)

H1-(d/NTINLA ‘(d)¥13 .

Standard conditions (Low revolution, High feed)

General-purpose condition for low-speed use. Provides stable high-efficiency cutting with the longest tool life.

mve:/tc;rrli(al Carbon gfeS;!anoy Steel Tool Steel Pre-hardened Steel Hardened Steel Hardened Steel
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
Ratio to
dgﬁﬂ%{%rgut 100% 100% 100% 70% 50%
Tool dia. | Revolution |Feed pertooth| Feed rate | Revolution |Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate [ Revolution [Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate
(mm) (mlilr‘) (mfén/t) (mm‘ﬁnin) (mIiZT‘) (ml:rz'n/t) (mm‘ﬁnin) (m’i,n") (m’:wz'n/t) (mm\ﬁnin) (m’i,n") (m{'ﬁ/t) (mm‘jrf'nin) (m?n") (mf'ﬁ/t) (mm‘ﬁnin)
¢2 12,000 0.11 5,380 11,000 0.1 4,51010,000| 0.08 3,200| 8,000, 0.08 | 2,560| 8,000| 0.03 1,020
¢3 8,000 0.19 | 6,050 7,400, 0.17 | 5,110( 6,900| 0.14 3,730| 5,300| 0.14 | 2,860| 5,300 0.05 1,140
o4 6,000| 0.27 | 6,380 5,600| 0.24 | 5,450 5,200 0.19 3,950 | 4,000| 0.19 3,040 | 4,000| 0.08 1,220
¢5 4,800 0.33 | 6,380( 4,500| 0.3 5,470| 4,100| 0.24 3,900| 3,200| 0.24 | 3,040| 3,200| 0.1 1,220
¢6 4,000 0.42 | 6,720 3,700 0.38 | 5,680| 3,400| 0.3 4,080| 2,700| 0.3 3,240 2,700| 0.12 1,300
¢8 3,000| 0.56 | 6,720 2,800| 0.51 5,730| 2,600| 0.4 4,960| 2,000 0.4 3,200| 2,000| 0.16 1,280
®10 2,400| 0.7 6,720| 2,200 0.64 | 5,630| 2,900 0.5 4,200| 1,600, 0.5 3,200 1,600| 0.2 1,280
®12 2,000 0.8 6,380 1,900, 0.73 | 5,540( 1,700| 0.57 3,880( 1,300 0.57 | 2,960| 1,300, 0.23 1,190
®16 1,500 0.9 5,380| 1,400 0.82 | 4,590| 1,300| 0.64 3,330| 1,000| 0.64 | 2,560| 1,000| 0.26 1,020
$20 1,200 0.91 4,370| 1,700, 0.83 | 3,660| 1,000| 0.65 2,600 800| 0.65 | 2,080 800| 0.26 830

High speed conditions (High revolution, High feed)

Condition for use with high-performance high-speed machines capable of high feed rates. Enables ultra-high-efficiency cutting
by enabling higher feed rates due to higher rotation speeds.

mve:/tzrrli(al Carbon gf;;!i:nw Steel Tool Steel Pre-hardened Steel Hardened Steel Hardened Steel
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
Ratio to
g gﬁﬂ%ﬁ;rgut 80% 80% 70% 60% 40%
Tool dia. | Revolution |Feed pertooth| Feed rate | Revolution (Feed pertooth| Feed rate | Revolution |Feed per tooth| Feed rate [ Revolution |Feed per tooth) Feed rate | Revolution |Feed pertooth| Feed rate
(mm) (mIiL“) (ern/t) (mm‘ﬁnin) (mIi‘:T‘) (ng1/t) (mm‘ﬁnin) (m’i,n") (mnz1/t) (mm‘ﬁnin) (m?n") (mrﬁ/t) (mm‘jrf'nin) (mri7n") (mn%l/t) (mm‘ﬁnin)
¢2 20,000 0.1 8,960 18,000 0.1 7,370116,000| 0.08 | 5,120]12,700| 0.08 | 4,060|11,100| 0.03 1,420
¢3 13,300| 0.19 |10,050(11,700| 0.17 | 8,090(10,600| 0.14 | 5,720 8,500| 0.14 | 4,590( 7,400| 0.05 1,600
o4 9,900| 0.27 |10,530( 8,800| 0.24 | 8,560( 8,000 0.19 | 6,080 6,400 0.19 | 4,860 5,600 0.08 1,700
o5 8,000 0.33 |10,640( 7,000| 0.3 8,610| 6,400 0.24 | 6,080| 5,100, 0.24 | 4,850| 4,500 0.1 1,710
¢6 6,600| 0.42 | 11,090 5,800| 0.38 | 8,910 5,300| 0.3 6,360 4,200| 0.3 5,040 3,700| 0.12 1,780
¢8 5,000| 0.56 | 11,200 4,400| 0.51 9,010| 4,000, 0.4 6,400| 3,200| 0.4 5,120| 2,800| 0.16 1,790
®10 4,000 0.7 11,200| 3,500 0.64 | 8,960| 3,200, 0.5 6,400| 2,500| 0.5 5,000| 2,200| 0.2 1,760
®12 3,300/ 0.8 |10,530| 2,900, 0.73 | 8,460 2,700| 0.57 | 6,160 2,900| 0.57 | 4,790| 1,900| 0.23 1,730
®16 2,500| 0.9 8,960| 2,200, 0.82 | 7,210| 2,000| 0.64 | 5,920| 1,600| 0.64 | 4,900| 1,400| 0.26 1,430
$20 2,000| 0.91 7,280 1,800 0.83 | 5,990| 1,600| 0.65 | 4,160| 1,300| 0.65 | 3,380| 1,100| 0.26 1,140

[Note] @ Use a highly rigid and accurate machine as possible.

(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual

machine and work-piece conditions.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.



Low load conditions (Medium revolution, high feed)

Condition which reduces cutting load by reducing the per-flute feed rate. Since cutting resistance can be reduced,
it enables use even on machines with low rigidity.

m\;vtzrrli(al Carbon gf:';!rzﬁoy Steel Tool Steel Pre-hardened Steel Hardened Steel Hardened Steel
(150~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~60HRC)
Ratio to
dgé?ﬂ%?fgut 100% 100% 100% 70% 50%
Tool dia. |Revolution |Feed per tooth| Feed rate |Revolution |Feed pertooth| Feed rate (Revolution [Feed per tooth| Feed rate | Revolution |Feed per tooth| Feed rate [ Revolution |Feed per tooth| Feed rate
(mm) (m,i7n") (n{rf'l/t) (mm‘ﬁnin) (m%") (m{'ﬁ/t) (mm‘ﬁnin) (m,iz'r‘) (mfwzwlt) (mm‘ﬁnin) (mIiZT‘) (m{'rz'nlt) (mm‘ﬁnin) (m’i,n") (mfnz'nlt) (mm\ﬁnin)
¢2 15,000 0.09 | 5,180(14,000) 0.08 | 4,300(14,000| 0.06 | 3,400|10,300| 0.06 | 2,310| 9,500| 0.02 910
¢3 10,700| 0.15 | 5,890( 9,500| 0.13 | 4,920( 9,000| 0.1 3,690| 6,900, 0.09 2,610 6,400| 0.04 1,040
o4 7,600 0.21 6,240| 7,200| 0.18 | 5,250| 6,800| 0.14 | 3,930 5,200| 0.13 | 2,770 4,800 0.06 1,090
¢5 6,000 0.26 | 6,160 5,700| 0.23 | 5,200 5,400 0.18 | 3,900| 4,100| 0.17 2,730( 3,800| 0.07 1,080
®6 5,000 0.32 | 6,480| 4,800 0.29 | 5,530( 4,500| 0.23 | 4,900| 3,400| 0.21 2,860 3,200| 0.09 1,150
¢8 3,800 043 | 6,570 3,600| 0.38 | 5,530( 3,400| 0.3 4,130| 2,600 0.28 | 2,910| 2,400| 0.12 1,150
¢10 3,000 0.54 | 6,480| 2,900| 0.48 | 5,570| 2,700| 0.38 | 4,900 2,100| 0.35 2,940( 1,900| 0.15 1,140
012 2,500, 0.62 | 6,160| 2,400| 0.55 | 5,250 2,300| 0.43 | 3,990| 1,700| 0.4 2,710 1,600 0.17 1,090
¢16 1,900, 0.69 | 5,250 1,800| 0.61 4,420| 1,700 0.49 | 3,310| 1,300| 0.45 2,330 1,200| 0.19 920
$20 1,500 0.7 4,210| 1,400 0.62 | 3,490| 1,400| 0.49 2,770 1,000| 0.46 1,820 1,000| 0.2 780

Relation between the depth of cut and overhang.

RE
ap /
‘ de : Half of flat length on bottom edge=(Tool dia.DC/2)-Corner radius RE
P ap : Below table
ap . Zpick ap ' Zpick

Overhang b 2P Overhang b 2P
5D or less 0.3X RE X cutting depth ratio 8D 0.23X RE X cutting depth ratio

6D 0.27X RE X cutting depth ratio 9D 0.19X RE X cutting depth ratio

7D 0.25X RE X cutting depth ratio 10D 0.15X RE X cutting depth ratio

(D Feed rates for pencil-neck types are shown for 6D and higher in the above table. For straight type and long-neck type of 6D or higher,
cutting depth in the Z direction should be set about 10% lower than the above values.
(@ Use for cutting contour lines or down cutting. In Z direction, cut at an incline (incline angle: 1°) and reduce feed rate to between 60% and 70%.
@ Itis recommended that speed reduction for corners be set. The speed reduction distance should be approximately 1/2 the diameter of the tool
being used, and the feed rate should be reduced to between 50% and 60%.
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Field data

O Cutting example

Work material : H13(48HRC) 2.362 inch X 2.756 inch X 1.969 inch
Inclineangle: 1° Groove width :.106 inch Groove depth : 1.181 inch

Cutting work shape

H1-(d/NTIN13 ‘(d)d13 .

Process 1 Process 2

Use tool ETM4120-20-TH ETM4060-15-TH
Revolution 2100min-" (259 SFM) 4200min-' (259 SFM)

Feed rate 188.6 IPM (.022 IPT) 198.4 IPM (.012 IPT)
Depth of cut apxae = .014 inch x .236 inch | apxae =.010 inch x .039 inch
Cutting time 25 min. 15 min.

Process 3 Process 4 Process 5
Use tool ETRP4020-15-0905-TH ETRP4020-20-0905-TH ETRP4020-30-0905-TH
Revolution 12700min~'(262 SFM) 12700min"' (262 SFM) 12700min"' (262 SFM)
Feed rate 159.8 IPM (.003 IPT) 159.8 IPM (.003 IPT) 159.8 IPM (.003 IPT)
Depth of cut apxae = .003 inch x .039 inch | apxae =.002 inch x .039 inch | apxae =.001 inch x .039 inch
Cutting time 55 min. 75 min. 45 min.




O Positioning of small-diameter deep-cutting Corner R End Mills

High Accuracy (Finishing)

,‘_;lrupl-l;j D51==0 New high R accuracy standards enable
7 ¥ high-accuracy machining of large diameters
Epoch Deep Radius F (210 46).

(FHPIR T/ FPIRI (A1) 74a4)7) Greatest general-purpose range from
Epoch Deep Radius Evolution roughing to finishing
Epoch Pencil Deep Radius

Small Large

Optimum for machining
focused on efficiency

o EiV;
$1~43 p2~

\J

High Efficiency (Roughing)

A Safety notes

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with your bare hands.

2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting depth is
large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant,
fire prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding
(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool with one in good condition, or perform regrinding.
(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety cover over the work area and wear safety clothes such as safety goggles, etc.
(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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MOL.DINO

The Edge To Innovation

High Feed Radius End Mill for Hardened Steel

EHHRE-TH3

Epoch High Hard Radius

MOLDINO Tool Engineering, Ltd.

[ New Product News | No. H2006A-1 | 2020-10 |
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Utilize the high-feed indexable cutter design
on a solid end mill. High feed cutting is also
possible in high hardness steels.

Lineupof® 1~ 12

This multi-flute end mill allows for

high efficiency machining on
small precision molds. o
i f
A
Features of EHHRE-TH3 1
!
01 Approximate radius creates a much thinner .J
chip than a standard full radius.
02 Peripheral clearance geometry to reduce vibration | /| i
1B
E 03 Newly developed "TH3" coating for hardened
Iﬁ steel machining.

>

Copper ~ Carbon steel ~ Stainless steel Pre-| hardened Hardened Hardened
Alloy steel Tool steel (D1~¢12 [ 13 Items ]
SSHRC 55~ 65HRC K

New Cutting Edge Geometry - Approximate radius creates a
| Features 0 1 much thinner chip than a standard full radius.

EHHRE-TH3 Conventional Radius

Maximum chip thickness: Tmax

Tmex Thinner PULL
removed chip j

Composite R geometry on the bottom cutting edge creates a thinner chip than
a conventional radius, which leads to reduced cutting forces. Furthermore,
the bottom edge has a high helix shape, which improves the chip flow and
achieves excellent chip removal performance.




| Features 0 2 Peripheral clearance geometry to reduce vibration

O Peripheral clearance geometry to reduce vibration

] Primary
utting —»| cutting edge

edge

Clearance

O Vibrations are reduced when milling into corners.

Work material : H13H 49HRC  Machine : Vertical MC (HSK-A63)
Cutting conditions : n=6,000min-"(vc=188m/min) vi=1,800mm/min (fz=0.05mm/t)
Cutting amount : 0.3mm, Dry with air blow

Tool : EHHREG6100-TH3

EHHRE-TH3

Effect

i Chatter and vibrations are
. . reduced when high speed
1 M P, b i machining internal corners.
f ¥ _ TRl This prevents unexpected tool
L -‘IJ'- .I|.1H Ll"ll- ._’lr 1 chipping and failure when
| : ) I | .I.- ",l it machining the corners.

[ - acm Bt by g i 3 L N1
. . [ wpal 1w e — T

€HL1-IHHH3 .

90 degree corner
milling

| Features 03 Newly developed "TH3" coating for hardened steel machining.

O Features and performance

Hardness : 3800HV
Oxidation temperature : 1200°C

Coating structure

+ High hardness coating with excellent wear resistance and heat resistance
- Has excellent thermal shock resistance which reduces the risk of rapid
tool chipping.

- Long tool life when cutting high-hardness materials (50HRC or higher)
such as hardened steel

Funcitional layer with excellent
thermal shock resistance

New layer with excellent wear
resistance and heat resistance

O Target steel grade

- TH3 coating utilizes nano-size composition to reduce large chipping of the coating.

Applies nano-size composition

Carbide

I Point

TH3 coating utilizes nano-size composition to reduce large chipping of the coating.

Conventional coating Big destruction TH3 coating
Small destruction
Cutting f Cutting f
SO N SlICEEE M

—>

Carbide

=

Carbide

= (MM



DN s
Atype ocH - % A l DCONMS
- LU
LF
DN
Btype Dcpr - === == === l DCONMS
L2 ]
LU
LF
Rp
EHHRE © ey ED M )
Size (mm)
Order Number Stock| Tool Approx |Lowestpoint|  End Corner |Under Neck| Flute Neck | Overall | Shank [NO-of Type
dia. radius | diameter R radius | length length dia. Length dia. |flutes
DC Rp DCIN rt r2 LU £ DN LF |DCONMS
EHHRE4010-S4-TH3 | @ 1 0.95 50 4 4 A
1 0.134 | 0.28 11 0.1 3
EHHRE4010-S6-TH3 | @ 1 0.95 50 6 4 A
EHHRE4020-S4-TH3 2 1.9 50 4 4 A
= ® 5 |0194| 056 | 22| o1 6
= EHHRE4020-S6-TH3 | @ 2 1.9 50 6 4 A
7 EHHRE4030-S4-TH3 | @ 3 | 29 60 4 | 4| A
3 0.328 | 0.84 33 0.2 9
“ EHHRE4030-S6-TH3 | @ 3 2.9 60 6 4 A
EHHRE6040-S4-TH3 | @ 4 0.387 | 1.12 4.4 0.2 12 4 3.9 60 4 6 B
EHHRE6040-S6-TH3 | @ ] ] ) ] 4 | 39 60 6 6 | A
EHHRE6050-TH3 o 5 0.521 | 1.4 5.5 0.3 15 5 4.7 60 6 6 A
EHHRE6060-TH3 o 6 0.581 | 1.68 6.6 0.3 18 6 5.7 60 6 6 B
EHHRE6080-TH3 o 8 0.849 | 2.24 8.8 0.5 24 8 7.6 75 8 6 B
EHHRE6100-TH3 o 10 0.968 | 2.8 11 0.5 30 10 9.5 80 10 6 B
EHHREG6120-TH3 o 12 1.088 | 3.36 | 13.2 0.5 36 12 11.5 100 12 6 B

@ : Stocked items.

O Precaution for creating machining program

+ When entering corner radius into CAM as radius end mill, Please
use approximate R for your programing corner radius.

+ For precise tool definition for the CAM system please download

DXF data from "TOOL SEARCH" program on our website.

[Note]

+ Since the shape of this tool is different from that of a conventional radius tool, adjustment

may be required in case of using automatic tool measurement equipment.

Depending on the model of the measuring equipment, it may not be possible to measure

accurately, so please check the tool shape with DXF before use.

Approx radius and maximum . . .
. remains at CAM input Ramping | Possible helical
Tool dia. : angle hole dia.
DC Approx Max remains
radius J2] D
Rp h
®1 0.134 0.026 1.3~1.9
®2 0.194 0.068 2.6~3.8
®3 0.328 0.094 3.9~5.7
®4 0.387 0.136 5.2~7.6
®5 0.521 0.162 0.5° or less 6.4~9.5
®6 0.581 0.204 7.7~11.4
®8 0.849 0.255 10.3~15.2
®10 0.968 0.34 12.8~19.0
®12 1.088 0.424 15.4~22.8

cutting condition.

#*¢For helical machining, Please set feed rate to 70% of recommended



Recommended Cutting Conditions

: Hardened steel Hardened steel
Work material (50~55HRC) 31 (55~62HRC)
Tool dia. | No. of Cutting speed ve=80m/min Cutting speed ve=60m/min
RE) flutes n (min-') VE (mm/min) IPM ap (mm) ae (mm) n (min-) VE (mm/min) IPM ap (mm) ae (mm)
1 25,500 3,670 145 0.040 0.55 19,100 1,720 68 0.023 0.55
2 4 12,700 3,660 144 0.080 1.1 9,600 1,730 68 0.046 1.1
3 8,500 3,840 151 0.120 1.65 6,400 1,800 71 0.069 1.65
@ 4 6,400 5,840 230 0.160 2.2 4,800 2,740 108 0.092 2.2
ﬁ g 5 5,100 5,940 234 0.200 2.75 3,800 2,760 109 0.115 2.75
3 Q 6 4,200 5,870 231 0.240 3.3 3,200 2,790 110 0.138 83
g— L 8 6 3,200 6,140 242 0.320 4.4 2,400 2,880 13 0.184 4.4
8 8 10 2,500 6,000 236 0.400 %) 1,900 2,850 12 0.230 H15)
» = 12 2,100 5,750 226 0.480 6.6 1,600 2,740 108 0.276 6.6
(o =]
S @ ; Hardened steel Hardened steel
Rl /ot material (62~66HRC) (66~72HRC)
= 8_ Tool dia. | No. of Cutting speed ve=50m/min Cutting speed ve=40m/min
S= (anE) flutes n (min-") VF (mm/min) IPM ap (mm) ae (mm) n (min-) VE (mm/min) IPM ap (mm) ae (mm)
LD/ 8 1 15,900 1,070 42 0.019 0.55 12,700 570 22 0.013 0.5
*» 2 4 8,000 1,080 43 0.038 1.1 6,400 580 23 0.026 1
3 5,300 1,120 44 0.057 1.65 4,200 590 23 0.039 1.5
4 4,000 1,710 67 0.076 2.2 3,200 910 36 0.052 2 .
5 3,200 1,750 69 0.095 2.75 2,500 910 36 0.065 2.5 ™
6 6 2,700 1,770 70 0.114 383 2,100 920 36 0.078 g =
8 2,000 1,800 71 0.152 4.4 1,600 960 38 0.104 4 =
10 1,600 1,800 71 0.190 o15) 1,300 980 39 0.130 5 4
12 1,300 1,670 66 0.228 6.6 1,100 940 37 0.156 6 &
. Hardened steel Hardened steel
Work material (50~55HRC) 51 (55~62HRC)
Tool dia. | No. of Cutting speed ve=100m/min Cutting speed ve=70m/min
9 (I?ng) flutes N (min") VFf (mm/min) IPM ap (mm) ae (mm) n (min-") VFf (mm/min) IPM ap (mm) de (mm)
= 1 31,880 4,730 186 0.038 0.7 22,280 2,070 82 0.022 0.7
8 2 4 15,880 4,710 185 0.076 1.4 11,200 2,080 82 0.044 1.4
) 3 10,630 4,940 195 0.114 2.1 7,470 2,170 85 0.066 2.1
ﬁ g 4 8,000 7,510 296 0.152 2.8 5,600 3,290 130 0.087 2.8
= (o8 5 6,380 7,650 301 0.190 3.5 4,430 3,320 131 0.109 3.5
o g 6 6 5,250 7,550 297 0.228 4.2 3,730 3,350 132 0.131 4.2
Q:,_ =] 8 4,000 7,910 311 0.304 5.6 2,800 3,460 136 0.175 5.6
2 (fh 10 3,130 7,740 305 0.380 7 2,220 3,430 135 0.219 7
g 2 12 2,630 7,410 292 0.456 8.4 1,870 3,290 130 0.262 8.4
5 3
Q ; Hardened steel Hardened steel
gl VVork material (62~66HRC) (66~72HRC)
8' % Togéﬁa- No. of Cutting speed ve=60m/min Cutting speed ve=50m/min
> § (mm) flutes n (min") VF (mm/min) IPM ap (mm) ae (mm) n (min) VE (mm/min) IPM ap (mm) ae (mm)
Q g 1 19,080 1,330 52 0.018 0.7 15,880 740 29 0.012 0.6
s 2 4 9,600 1,330 52 0.036 1.4 8,000 740 29 0.025 1.2
f) 3 6,360 1,390 55 0.054 2.1 5,250 760 30 0.037 1.8
=% 4 4,800 2,110 83 0.072 2.8 4,000 1,170 46 0.049 2.4
%"- 5 3,840 2,160 85 0.090 3.5 3,130 1,170 46 0.062 3
«Q 6 6 3,240 2,190 86 0.108 4.2 2,630 1,180 47 0.074 3.6
8 2,400 2,220 87 0.144 5.6 2,000 1,240 49 0.099 4.8
10 1,920 2,220 87 0.181 7 1,630 1,260 50 0.124 6
12 1,560 2,060 81 0.217 8.4 1,380 1,220 48 0.148 7.2

[Note] (D Use the appropriate coolant for the work material and machining shape.
(@ Use the most accurate and rigid machine as possible.
(3 These Recommended Cutting Conditions are standard parameters. When machining, these parameters should be adjusted
according to the machining shape and the machine capabilities.
@ If the RPM available is lower than the recommended RPM, please reduce the feed rate by the same ratio.
(® Please use for contouring process.
® If you set the pick feed (ae) larger than the lowest point diameter of the tool, then a cusp will remain on part.

%1 This EHHRE-TH3 utilizes cutting edge geometry for high hardness steel cutting. It is not recommended for
sticky hard material such as hot forging die material (H13).
EMBE-ATH is recommended for those sticky materials.



Field data

© Tool life evaluation of cutting D2H)

Tool size : ¢ 10%6 flutes  Work material : D2 (60HRC) Machine : Vertical MC (HSK-F63)
Cutting conditions : n=1,900min"" (ve=60m/min) v{=2,850mm/min (fz=0.25mm/t) ap 0.2mm ae 5.5mm
OH=30mm Coolant : Air-blow

0.2
B Conventional 1
3 0.15 (Conventional 4 flutes radius end mill)
g Chipping occurred at the
2 beginning of cutting Conventional 2
E Chipping occurred
®
¢ o1 A
X~
c =
3 / -
£ / Micro wear
E 005 > _—
é T
=
0 - -
0 20 40 60 80 100 120 140 EHHRE-TH3 achieves more than twice

Cutting length (m) the tool life of conventional products

€H1-34HHI .

Tool size : ¢ 10x6 flutes Work material : Powdered HSS (65HRC) Machine : Vertical MC (HSK-F63)
Cutting conditions : n=2,000min"'(ve=63m/min) vi=Refer to below table ap 0.15mm ae 3mm OH=30mm Coolant : Air-blow

’ Feed rate limit value EHHRE-TH3

EHHRE-TH3

Conventional 2

Conventional 1

0 2000 4000 6000 8000 10000

Feed rate (mm/min)

High feed cutting of high hardness steel is possible by synergistic effect of low cutting force radius geometry and TH3 coating.

After roughing by EHHRE-TH3, recommended semi-finishing and finishing with the following tool.
Epoch High Hard Ball (EHHB-ATH), Epoch Deep Ball Evolution Hard -TH3 (EPDBEH-TH3)




O Example of high-efficiency roughing of matrix high-speed steel

Work size ;.109x100.mm . Tool Dia.] R |Revolution %gggndg Feed rate Fetce)gtﬁer ap ae Chi\?OIrﬁrrsgval Matqhining
Work material : Matrix HSS fom] | (mm] | [min] | [m/min] {[mm/min]| [mmA] | [mm] | [mm] | [cm3/min] ime
(58HRC) - )
Machine : Vertical MC(BT40) EHHRE61QO TH3| 10 |0.968| 2,200 | 69 | 4,000 | 03 | 0.2 6 4.8 24 min
Coolant : Air-blow gﬁﬂ{gﬁ’ggﬂ;’ 10 2 2,100 | 66 | 2,000 | 0.24 |0.15| 3 0.9 1hr.25min.

Work shape:100x45xDepth1iomm | M Wear condition [FTTIALE
after cutting

Conventional 4 flutes
radius end mill

EHHRE-TH3 . . .
Micro wear, possible to Chipping occured
use continuously on R edge

EHHRE achieved 5 times the cutting efficiency than the conventional tool. Tool wear was minimal enough to continue using.

O High-efficiency cutting example of powder high-speed steel

Work size : 50x50mm  Work material : Powdered HSS (65HRC) Machine : Vertical MC(HSK-F63)

Tool R |Revolution| Cutting | Feed rate Feed ap ae Removal Machinin:
Process Tool Dia. speed [mm/min] | per tooth stock Coolant e 9
[mm] [mm] | [min"] [m/min] [mm/t] [mm] | [mm] [mm]

roﬁgﬂ}ﬁ;&. EHHRE4030-S6-TH3| 3 |0.328|6,360 | 60 1,390 | 0.055 |0.054| 2 | 0.05 | Ai-blow | 1hr.3min.

Contour

roughing @ EHHRE4030-S6-TH3| 3 |0.328 | 6,360 60 1,390 | 0.055 |0.054| 2 0.05 Air-blow | 1hr. 3min.

Figure§ Work model ‘ ’ Figure§ Work after cutting ‘ ’ Figure§ Wear condition after roughing

Cubic shape size : 5x5x6mm, Space 5mm

EHHRE4030-S6-TH3

Flank wear width

0.082mm

Normal wear even
after 1 hour
cutting

EHHRE can perform high-efficiency machining even for small work-piece of high hardness steel

A Safety notes

1. Cautions regarding handling

(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with your bare hands.

2. Cautions regarding mounting

(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause of the chattering.

3. Cautions during use
(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.
(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting depth is
large, the rigidity of the machine being used is low, or according to the conditions of the work material.
(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant,
fire prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.
4. Cautions regarding regrinding

(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool with one in good condition, or perform regrinding.

(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety cover over the work area and wear safety clothes such as safety goggles, etc.

(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.

€HL1-IHHH3 .
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The Pinnacle of Finish Milling

Vertical Walls and Bottom Faces.
Vertical walls and bottom face finishing
all with a single tool!

ER8WB-ATH/ESSWB-ATH features

Peripheral cutting edge design tailored for vertical wall milling.
Allows milling as intended with minimal deflection,
reducing re-machining and re-working steps.

Incorporates MOLDINO's own corner radius edges to achieve
high-quality bottom face milling.

Applications

ER8WB-ATH : 6~¢12[19 Items]

(Corner radius R1)

ES8WB-ATH : 96~¢12[19 Items]

Application range
. . . . " N
Copper Carbon steel Pre-hardened Hardened steel ~ Hardened steel
Alloy steel steel 45~55HRC 55~72HRC old ma g

walls on mold parts reduces accuracy and
generates time-consuming re-maching and
reworking.

= — T,

o ek ‘
| .
|
| e
. S |

0

(Square)

milling achieves machining accuracy
for vertical walls but increases
machining time.

'-_\_—\_\_\_ '
= |
)
= e

Using long-fluted end mill for cutting vertical E Reducing pick feed when contour

SERRRERRRRRRRERRE

—e

: — Small pick feed

Task : Machining time

= - -

Using the ER(S)8WB-ATH will reduce the need for re-machining,
allowing for unattended machining processes.

.394

&
0
&

(@]

onventional long flute end mill

Inc

=~ 1.181

The ER(S)8WB-ATH
allows contour milling

_/ESBWB-ATH T

Vertical wall milling depth
h)

with larger pick feed.

1.575 X
1.969
0

197 394 591 787 984
Vertical wall deflection (pinch)

Work material : STAVAX (52HRC) Machine : Vertical MC Coolant : Air blow Projection : 1.181 inch(L/D=5)

[Conventional long-flute end mill] [ES8WB-ATH]

Tool specifications : DC .472 inch  Flute length 2.165 inch - 6Flutes Tool specifications : ES8WB1200LN-60-ATH (DC .472 inch - Flute length .472 inch * 8Flutes)
n=530min""(ve=66 SFM)  v=3.7 IPM(fz =.001 IPT) n=1,326min""(vc =164 SFM)  vr=25.0 IPM(fz=.002 IPT)

ap=1.969 inch ae=.002 inch ap=.236 inch ae=.002 inch



| Features 0 1 Peripheral cutting edge design tailored for vertical wall milling

Vertical wall finishing using Vertical wall finishing with
ER(S)8WB-ATH conventional long-flute end mill

Flute
length

x
=
o

=

Solution

x
=
o

=

+ Short flute gives high rigidity

=> Minimizes deflection
+ Tool design with few contact points
- => Minimizes vibration

+ Extended projection length (flute length)
=> Deflection

* Multiple contact points
=> Increased vibration

O Comparison of cutting force

Work material : H13(48HRC) Machine : Vertical MC(BT40) Coolant : Air blow  Projection : 30mm(L/D=5)

ER(S)8WB-ATH Conventional long flute end mill .
Ty m
2
- ~ @
P4 P4 =)
< 3 5
o Tool : ES8WB0B0OLN-30-AT o g
e (DC .236 inch, ) Tool : 6flutes long flute :—=|
2 Flute length .236 inch, 2 (DC .236 inch,
3 Under neck length 1.181 inch) 3 2 Flute length .984 inch)
4 Maximum total force Cutting conditions : n=2650min-! 3 Maximum total force  cytting conditions : n=2650min"
= 70N (vc 164 SFM) = 384N (ve 164 SFM)
3 - w=25.0 IPM 5 w=18.8 IPM
L o (fz 001 IPT) = (fz .001 IPT)
ap .118 inch ap .984 inch
ae .004 inch @e .004 inch
Reduced cutting force and vibration Large cutting force, resulting in vibration

This is the | Point The unique design reducing cutting force and vibration

allows milling as intended with minimal deflection.

| Features 0 2 MOLDINO's own corner radius cutting edge design * ER8WB-ATH only

View on
cutting face

ER8WB-ATH

Conventional 4flutes radius end mill

% = o .
L N Feed
L i » \ direction

cutting edge

Shiny appearance Milled surface

with uniform appears cloudy.
cutter marks Uneven cutter marks
Smooth interface between bottom and radius Work material : Carbon Steel Machine : Vertical MC(BT40)

. . . . Coolant : Air blow Projection : 2.362 inch(L/D=5)
cutting edges insures high-quality Tool : Conventional 4flutes radius end mil,
m f milling. ER8WB1200LN-60-R1.0-ATH(DC .472 inch)
botto ace 9 Cutting conditions : n=5310min-1(vc 656 SFM) fz=.002 IPT
ap.002 inch, ae.236 inch




Line up

2 0
AN 15 sl b
i i APMX a APMX e
e— - e | I
Atype B type
ESSWB ' :LN(LS)-:-ATH i
%6 7~912 $681012 $7.0.11
Size(mm)
ltem code Stock Tool dia. Flute length  |Undernecklength| Neck dia. | Overall length | Shank dia. | Shape
DC APMX LU DN LF DCONMS
ESBWBOG0OLN-20-ATH | @ 20 5.88 70 6 A
ESSWBOG0OLN-30-ATH | @ . . 30 5.88 80 A
ESBWBOGOOLN-40-ATH | @ | © (:286inch) | 6 (:286inch) 40 5.88 90 6 A
ESBWBO600LN-50-ATH | @ 50 5.88 100 6 A
ESSBWB0700LS-ATH ® | 7 (276inch) | 7 (276inch) = - 90 6 B
ESSWBO0SOOLN-30-ATH | @ 30 7.84 75 8 A
ESSWBOSOOLN-40-ATH | @ . . 40 7.84 90 8 A
ESBWBOSOOLN-50-ATH | @ | ©° (:815inch) | 8 (:315inch) 50 7.84 100 8 A
ESSWBO0SOOLN-60-ATH | @ 60 7.84 110 8 A
ESSWB0900LS-ATH ® | 9 (354inch) | 9 (.354inch) - - 100 8 B
ESSWB1000LN-35-ATH | @ 35 9.8 80 10 A
ESSWB1000LN-50-ATH | @ . . 50 9.8 100 10 A
. ESBWB1000LN-60-ATH | @ | 0 (:394inch) | 10 (.394inch) 60 9.8 110 10 A
- ESSWB1000LN-80-ATH | @ 80 9.8 130 10 A
= ESBWB1100LS-ATH ® | 11 (.433inch) | 11 (.438inch) - — 110 10 B
g ESBWB1200LN-40-ATH | @ 40 1.8 90 12 A
5 ESSWB1200LN-60-ATH | @ . . 60 1.8 110 12 A
> ESBWB1200LN-80-ATH | @ | |2 (:472inch) | 12 (:472inch) 80 11.8 130 12 A
= ESSWB1200LN-100-ATH | @ 100 1.8 150 12 A

= =
JINE 1z 8 18
. Atype B type
ERSWB - cRoO-ATH © e
Size(mm)
Item code Stock|  Tool dia. |Corner radius | Flute length |Under neck length| Neck dia. [Overall length| Shank dia. |Shape
DC RE APMX LU DN LF DCONMS

ERBWBOBOOLN-20-R1.0-ATH | @ 1 20 5.88 70 6 A
ER8WBOBOOLN-30-R1.0-ATH | @ . 1 . 30 5.88 80 A
ERBWB0B0OLN-40-R1.0-ATH | @ | °© ¢236inch) 1 7 (:206ineh) 5.88 90 6 A
ER8WBOBOOLN-50-R1.0-ATH | @ 1 50 5.88 100 6 A
ER8WB0700LS-R1.0-ATH ® | 7 (2%inch) 1 8 (305 | — - 90 6 B
ER8WBOB0OLN-30-R1.0-ATH | @ 1 30 7.84 75 8 A
ERBWBOBOOLN-40-R1.0-ATH | @ | o ..o 1 o (astineny 20 7.84 90 8 A
ER8WBO0B0OLN-50-R1.0-ATH | @ : 1 : 50 7.84 100 8 A
ER8WBOB0OLN-60-R1.0-ATH | @ 1 60 7.84 110 8 A
ER8WB0900LS-R1.0-ATH ® | 9 (35dinch) 1 10 3%inch) | — — 100 8 B
ER8WB1000LN-35-R1.0-ATH | @ 1 35 9.8 80 10 A
ER8WB1000LN-50-R1.0-ATH | @ . 1 . 50 9.8 100 10 A
ERSBWB1000LN-60-R1.0-ATH | @ | 'O (:3%inch) 1| M (4Binch) g 9.8 110 10 A
ER8WB1000LN-80-R1.0-ATH | @ 1 80 9.8 130 10 A
ER8WB1100LS-R1.0-ATH ® | 11 (433inch) 1 12| - - 110 10 B
ER8WB1200LN-40-R1.0-ATH | @ 1 40 128 90 12 A
ER8WB1200LN-60-R1.0-ATH | @ . 1 . 60 1.8 110 12 A
ERBWB1200LN-80-R1.0-ATH | @ | |2 (472inch) 1| 13 (Stainch) g4 1.8 130 12 A
ERSWB1200LN-100-R1.0-ATH | @ 1 100 1.8 150 12 A

@ : Inventory maintained in US v : Inventory maintained in Japan



Recommended Cutting Conditions (Inch)

Vertical wall finishing

Carbon steel Tool steel Pre-hardened steel | Hardened steel | Hardened steel
Work material Alloy steel
(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (65~62HRC)
e Gk ] nacph) ’ naceh) RevorI'ution Feegfrate Revo’!'ution Feeefrate Revo’I]ution Feeefrate Revoilution Feeefrate Revo,l7ution Feeefrate
(min’") (IPM) (min'") (IPM) (min'") (IPM) (min'") (IPM) (min'") (IPM)
ER(S)8WB0600LN-20-(R1.0)-ATH 118 |=.004] 7960 75.2 6370 60.2 4770 449 3180 29.9 2650 25.2
ER(S)8WB0600LN-30-(R1.0)-ATH 118 |=.004| 6630 62.6 5310 50.0 3980 37.8 2650 25.2 2120 20.1
ER(S)8WB0600LN-40-(R1.0)-ATH 118 |=.004| 4640 30.7 3710 24.4 2790 18.5 1860 12.2 1490 9.8
ER(S)8WB0600LN-50-(R1.0)-ATH 118 |=.004| 3320 15.7 2650 12.6 1990 9.4 1330 6.3 1060 5.1
ER(S)8WB0700LS-(R1.0)-ATH .138 |=.004| 5680 62.6 4550 50.0 3410 37.4 2270 25.2 1820 20.1
ER(S)8WB0800LN-30-(R1.0)-ATH 167 |=.004| 5970 75.2 4770 60.2 3580 45.3 2390 29.9 1990 25.2
ER(S)8WB080OLN-40-(R1.0)-ATH 167 |=.004| 4970 62.6 3980 50.0 2980 37.4 1990 25.2 1590 20.1
ER(S)8WB0800LN-50-(R1.0)-ATH 167 |=.004| 3480 35.0 2790 24.4 2090 21.3 1390 14.2 1110 11.0
ER(S)8WB0800LN-60-(R1.0)-ATH 167 |=.004| 2490 15.7 1990 12.6 1490 9.4 990 6.3 800 5.1
ER(S)8WB0900LS-(R1.0)-ATH 177 |=.004| 4420 62.6 3540 50.0 2650 37.4 1770 25.2 1410 20.1
ER(S)8WB1000LN-35-(R1.0)-ATH 197 |=.004| 4770 75.2 3820 60.2 2860 44.9 1910 29.9 1590 25.2
ER(S)8WB1000LN-50-(R1.0)-ATH 197 |=.004] 3980 62.6 3180 50.0 2390 37.8 1590 25.2 1270 20.1
ER(S)8WB1000LN-60-(R1.0)-ATH 197 |=.004] 2790 35.0 2230 24.4 1670 20.9 1110 14.2 890 11.0
ER(S)8WB1000LN-80-(R1.0)-ATH 197 |=.004] 1990 15.7 1590 12.6 1190 9.4 800 6.3 640 5.1
ER(S)8WB1100LS-(R1.0)-ATH .217 |=.004| 3620 59.4 2890 47.6 2170 35.8 1450 24.0 1160 18.9
ER(S)8WB1200LN-40-(R1.0)-ATH .236 |=.004| 3980 67.7 3180 53.9 2390 40.6 1590 27.2 1330 22.4
ER(S)8WB1200LN-60-(R1.0)-ATH 236 |=.004| 3320 56.3 2650 449 1990 33.9 1330 22.4 1060 18.1
ER(S)8WB1200LN-80-(R1.0)-ATH 236 |=.004| 2320 27.6 1860 22.0 1390 16.5 930 11.0 740 8.7
ER(S)8WB1200LN-100-(R1.0)-ATH | .236 |=.004| 1660 14.2 1330 11.4 990 8.3 660 5.5 530 4.3

* Cutting conditions for the long-shank type (@ 7/9/11) are for a tool projection of 5D (tool diameter x 5). Modify the conditions using the following correction factors

if the projection amount changes:

Cutting condition correction factors for long-shank type (%)

Carbon steel Tool steel Pre-hardened steel| Hardened steel | Hardened steel
Work material Alloy steel
(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (55~62HRC)
. 3 ap ae Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
Projection @inch) | (inch) n vf n vf n vf n vf n vf
(min") (IPM) (min") (IPM) (min") (IPM) (min'") (IPM) (min'") (IPM)
5D 100% | 100% | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
6D 100% | 100% 70% 60% 70% 60% 70% 60% 70% 60% 70% 60%
70 100% | 100% 70% 50% 70% 50% 70% 50% 70% 50% 70% 50%

[Note]

( Use the appropriate coolant for the work material and machining shape.
® Use a highly rigid and accurate machine as possible.

(® These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be
adjusted according to the machining shape, purpose and the machine type.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.

H1Y-ame(s)ya .
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Recommended Cutting Conditions (Inch)

Bottom face finishing

% Aradius type (ER8WB-ATH) should be used for bottom face finishing.

Carbon steel Tool steel Pre-hardened steel| Hardened steel | Hardened steel
Work material Alloy steel

(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (65~62HRC)
ltem code ap ae Revo,|7ution Feeefrate Revorl1ution Feegfrate Revorlrution Feegfrate Revo’iution Feegfrate Revo’!'ution Feeefrate

(inch) (inch) (min™") (IPM) (min™") (IPM) (min™) (IPM) (min™) (IPM) (min™) (IPM)
ER8WBO0600LN-20-R1.0-ATH |.002~.004|.118~.236| 9550 90.2 7960 75.2 6370 60.2 4770 44.9 3180 29.9
ER8WBO0600LN-30-R1.0-ATH |.002~.004|.118~.236| 7960 75.2 6630 62.6 5310 50.0 3980 37.8 2650 25.2
ER8WBO0600LN-40-R1.0-ATH |.002~.004|.118~.236| 5570 37.0 4640 30.7 3710 24.4 2790 18.5 1860 12.2
ER8WBO0600LN-50-R1.0-ATH |.002~.004|.118~.236| 3980 18.9 3320 15.7 2650 12.6 1990 9.4 1330 6.3
ER8WB0700LS-R1.0-ATH .002~.004(.138~.276] 6820 75.2 5680 62.6 4550 50.0 3410 37.4 2270 25.2
ER8WBO0800LN-30-R1.0-ATH |.002~.004|.157~.315[ 7160 90.2 5970 75.2 4770 60.2 3580 45.3 2390 29.9
ER8WBO0800LN-40-R1.0-ATH |.002~.004|.157~.315| 5970 75.2 4970 62.6 3980 50.0 2980 37.4 1990 25.2
ER8WBO0800LN-50-R1.0-ATH |.002~.004|.157~.315| 4180 42.1 3480 35.0 2790 28.0 2090 21.3 1390 14.2
ER8WBO0800LN-60-R1.0-ATH |.002~.004|.157~.315| 2980 18.9 2490 15.7 1990 12.6 1490 9.4 990 6.3
ER8WB0900LS-R1.0-ATH .002~.004(.177~.3564] 5310 75.2 4420 62.6 3540 50.0 2650 37.4 1770 25.2
ER8WB1000LN-35-R1.0-ATH |.002~.004|.197~.394| 5730 90.2 4770 75.2 3820 60.2 2860 44.9 1910 29.9
ER8WB1000LN-50-R1.0-ATH |.002~.004|.197~.394 4770 75.2 3980 62.6 3180 50.0 2390 37.8 1590 25.2
ER8WB1000LN-60-R1.0-ATH |.002~.004|.197~.394| 3340 42.1 2790 35.0 2230 28.0 1670 20.9 1110 14.2
ER8WB1000LN-80-R1.0-ATH |.002~.004|.197~.394| 2390 18.9 1990 15.7 1590 12.6 1190 9.4 800 6.3
ER8WB1100LS-R1.0-ATH .002~.004(.217~.433] 4340 71.3 3620 59.4 2890 47.6 2170 35.8 1450 24.0
ER8WB1200LN-40-R1.0-ATH |.002~.004|.236~.472| 4770 81.1 3980 67.7 3180 53.9 2390 40.6 1590 27.2
ER8WB1200LN-60-R1.0-ATH |.002~.004|.236~.472| 3980 67.7 3320 56.3 2650 44.9 1990 33.9 1330 22.4
ER8WB1200LN-80-R1.0-ATH |.002~.004|.236~.472| 2790 33.1 2320 27.6 1860 22.0 1390 16.5 930 11.0
ER8WB1200LN-100-R1.0-ATH |.002~.004|.236~.472| 1990 16.9 1660 14.2 1330 11.4 990 8.3 660 5.5

* Cutting conditions for the long-shank type (2 7/9/11) are for a tool projection of 5D (tool diameter x 5). Modify the conditions using the following correction factors

if the projection amount changes:

Cutting condition correction factors for long-shank type (%)

Carbon steel Tool steel Pre-hardened steel| Hardened steel | Hardened steel
Work material Alloy steel

(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (65~62HRC)

i X Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate

Projection ) el n vi n. vi n vi n vi n vi
(inch) (inch) (min™) (IPM) (min") (IPM) (min') (IPM) (min™) (IPM) (min') (IPM)

5D 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

6D 100% 100% 70% 60% 70% 60% 70% 60% 70% 60% 70% 60%

70 100% 100% 70% 50% 70% 50% 70% 50% 70% 50% 70% 50%

[Note] @ Use the appropriate coolant for the work material and machining shape.
(@ Use a highly rigid and accurate machine as possible.

(® These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be

adjusted according to the machining shape, purpose and the machine type.

@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.

® For slotting, adjust the feed rate to 50% as general criteria.

(® For ramping, adjust the ramp angle to 0.5° or less and the feed rate to 50% as general criteria.



Recommended Cutting Conditions (Metric)

Vertical wall finishing

Carbon steel Tool steel Pre-hardened steel | Hardened steel | Hardened steel

Work material Alloy steel
(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (65~62HRC)
T GesE ( rﬁ% | ( rﬁ,-en ) RevoAution Feeefrate Revo,Lution Feeefrate Revolllution Feeefrale Revo’Lution Fee(‘:llfrate Revorllution Feeefrate
(min'") (mm/min) (min'") (mm/min) (min'") (mm/min) (min'") (mm/min) (min'") (mm/min)
ER(S)8WB0600LN-20-(R1.0)-ATH 3 =0.1 7960 1910 6370 1530 4770 1140 3180 760 2650 640
ER(S)8WB0600LN-30-(R1.0)-ATH 3 =0.1 6630 1590 5310 1270 3980 960 2650 640 2120 510
ER(S)8WB0600LN-40-(R1.0)-ATH 3 =0.1 4640 780 3710 620 2790 470 1860 310 1490 250
ER(S)8WB0600LN-50-(R1.0)-ATH 3 =0.1 3320 400 2650 320 1990 240 1330 160 1060 130
ER(S)8WB0700LS-(R1.0)-ATH 35 | =01 5680 1590 4550 1270 3410 950 2270 640 1820 510
ER(S)8WB0800LN-30-(R1.0)-ATH 4 =0.1 5970 1910 4770 1530 3580 1150 2390 760 1990 640
ER(S)8WB0800LN-40-(R1.0)-ATH 4 =0.1 4970 1590 3980 1270 2980 950 1990 640 1590 510
ER(S)8WB0800LN-50-(R1.0)-ATH 4 =0.1 3480 890 2790 620 2090 540 1390 360 1110 280
ER(S)8WB0800LN-60-(R1.0)-ATH 4 =0.1 2490 400 1990 320 1490 240 990 160 800 130
ER(S)8WB0900LS-(R1.0)-ATH 45 | =01 4420 1590 3540 1270 2650 950 1770 640 1410 510
ER(S)8WB1000LN-35-(R1.0)-ATH 5 =0.1 4770 1910 3820 1530 2860 1140 1910 760 1590 640
ER(S)8WB1000LN-50-(R1.0)-ATH 5 =0.1 3980 1590 3180 1270 2390 960 1590 640 1270 510
ER(S)8WB1000LN-60-(R1.0)-ATH 5 =0.1 2790 890 2230 620 1670 530 1110 360 890 280
ER(S)8WB1000LN-80-(R1.0)-ATH 5 =0.1 1990 400 1590 320 1190 240 800 160 640 130
ER(S)8WB1100LS-(R1.0)-ATH 5,5 | =0.1 3620 1510 2890 1210 2170 910 1450 610 1160 480
ER(S)8WB1200LN-40-(R1.0)-ATH 6 =0.1 3980 1720 3180 1370 2390 1030 1590 690 1330 570
ER(S)8WB1200LN-60-(R1.0)-ATH 6 =0.1 3320 1430 2650 1140 1990 860 1330 570 1060 460
ER(S)8WB1200LN-80-(R1.0)-ATH 6 =0.1 2320 700 1860 560 1390 420 930 280 740 220
ER(S)8WB1200LN-100-(R1.0)-ATH | 6 =0.1 1660 360 1330 290 990 210 660 140 530 110

* Cutting conditions for the long-shank type (@ 7/9/11) are for a tool projection of 5D (tool diameter x 5). Modify the conditions using the following correction factors

if the projection amount changes:

Cutting condition correction factors for long-shank type (%)

Carbon steel Tool steel Pre-hardened steel | Hardened steel | Hardened steel
Work material Alloy steel

(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (65~62HRC)

. ) a ae Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate

Projection (mr%) (mm) n v n vi n vi n Vi n Vi

(min"") (mm/min) (min"") (mm/min) (min"") (mm/min) (min"") (mm/min) (min™") (mm/min)

5D 100% | 100% | 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

6D 100% | 100% 70% 60% 70% 60% 70% 60% 70% 60% 70% 60%

70 100% | 100% 70% 50% 70% 50% 70% 50% 70% 50% 70% 50%

[Note]

(D Use the appropriate coolant for the work material and machining shape.
@ Use a highly rigid and accurate machine as possible.

(® These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be
adjusted according to the machining shape, purpose and the machine type.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.

H1Y-ame(s)ya .



Recommended Cutting Conditions (Metric)
% Aradius type (ER8WB-ATH) should be used for bottom face finishing.

Carbon steel Tool steel Pre-hardened steel | Hardened steel | Hardened steel
Work material Alloy steel
(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (565~62HRC)

Revolution | Feed rate [ Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
f f f f f

Item &p n n n n n
tem code (mm) (mm) (min’") (mmV/min) (min"") (mmV/min) (min"") (mmV/min) (min"") (mmV/min) (min"") (mm‘7min)

ER8WBO0600LN-20-R1.0-ATH |0.05~0.1| 3~6 9550 2290 7960 1910 6370 1530 4770 1140 3180 760
ER8WBO0600LN-30-R1.0-ATH |0.05~0.1| 3~6 7960 1910 6630 1590 5310 1270 3980 960 2650 640
ER8WBO0600LN-40-R1.0-ATH |0.05~0.1| 3~6 5570 940 4640 780 3710 620 2790 470 1860 310
ER8WBO0600LN-50-R1.0-ATH |0.05~0.1| 3~6 3980 480 3320 400 2650 320 1990 240 1330 160
ER8WBO0700LS-R1.0-ATH 0.05~0.1| 3.5~7 6820 1910 5680 1590 4550 1270 3410 950 2270 640
ER8WBO0800LN-30-R1.0-ATH |0.05~0.1| 4~8 7160 2290 5970 1910 4770 1630 3580 1150 2390 760
ER8WBO0800LN-40-R1.0-ATH |0.05~0.1| 4~8 5970 1910 4970 1590 3980 1270 2980 950 1990 640
ER8WBO0800LN-50-R1.0-ATH |0.05~0.1| 4~8 4180 1070 3480 890 2790 710 2090 540 1390 360
ER8WBO0800LN-60-R1.0-ATH |0.05~0.1| 4~8 2980 480 2490 400 1990 320 1490 240 990 160
ER8WB0900LS-R1.0-ATH 0.05~0.1| 4.5~9 5310 1910 4420 1590 3540 1270 2650 950 1770 640
ER8WB1000LN-35-R1.0-ATH | 0.056~0.1| 5~10 5730 2290 4770 1910 3820 1630 2860 1140 1910 760
ER8WB1000LN-50-R1.0-ATH | 0.05~0.1| 5~10 4770 1910 3980 1590 3180 1270 2390 960 1590 640
ER8WB1000LN-60-R1.0-ATH | 0.05~0.1| 5~10 3340 1070 2790 890 2230 710 1670 530 1110 360
ER8WB1000LN-80-R1.0-ATH | 0.05~0.1| 5~10 2390 480 1990 400 1590 320 1190 240 800 160
ER8WB1100LS-R1.0-ATH 0.05~0.1|5.56~11| 4340 1810 3620 1510 2890 1210 2170 910 1450 610
ER8WB1200LN-40-R1.0-ATH | 0.05~0.1| 6~12 4770 2060 3980 1720 3180 1370 2390 1030 1590 690
ER8WB1200LN-60-R1.0-ATH | 0.05~0.1| 6~12 3980 1720 3320 1430 2650 1140 1990 860 1330 570
ER8WB1200LN-80-R1.0-ATH |0.05~0.1| 6~12 2790 840 2320 700 1860 560 1390 420 930 280
ER8WB1200LN-100-R1.0-ATH | 0.06~0.1| 6~12 1990 430 1660 360 1330 290 990 210 660 140

* Cutting conditions for the long-shank type (@ 7/9/11) are for a tool projection of 5D (tool diameter x 5). Modify the conditions using the following correction factors
if the projection amount changes:

HLY-ams(s)43 .

Cutting condition correction factors for long-shank type (%)

Carbon steel Tool steel Pre-hardened steel | Hardened steel | Hardened steel

Work material Alloy steel
(180~250HB) | (25~35HRC) | (35~45HRC) | (45~55HRC) | (65~62HRC)

i i Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate | Revolution | Feed rate
Projection an e n vi n vi n vi n v n vi

(mm) (mm) (min"") (mm/min) (min"") (mm/min) (min"") (mm/min) (min"") (mm/min) (min"") (mm/min)

5D 100% 100% 100% | 100% | 100% | 100% 100% | 100% [ 100% 100% [ 100% | 100%

6D 100% 100% 70% 60% 70% 60% 70% 60% 70% 60% 70% 60%

7D 100% 100% 70% 50% 70% 50% 70% 50% 70% 50% 70% 50%

[Note] @ Use the appropriate coolant for the work material and machining shape.
(@ Use a highly rigid and accurate machine as possible.
(® These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining, the condition should be
adjusted according to the machining shape, purpose and the machine type.
@ If the rpm available is lower than that recommended please reduce the feed rate to the same ratio.
® For slotting, adjust the feed rate to 50% as general criteria.
(® For ramping, adjust the ramp angle to 0.5° or less and the feed rate to 50% as general criteria.

The ER8WB-ATH achieves high-quality bottom face milling.

This is the | Point Use with a small pick feed and high cutting speed milling allows for a high

mirror finish

ERSWB-ATH Work material : STAVAX(52HRC)
Machine : Vertical MC(HSK-E32)
Coolant : Water base coolant
Projection : .787 inch(L/D=3)
Tool : ER8WB0600LN-20-R1.0-ATH (DC .236 inch)
Cutting conditions : n=40,000min™" (vc=2,470 SFM)
vf=126.0 IPM (fz=.0004 IPT)
ap=.0006 inch ae=.0008 inch Wet
Reciprocating machining of scanning line 2-hour machining time

Work size - 3.150x2.756 inch & _ Surface roughness in pick direction Ra: .591 pinch, Rz: 2.717 pinch



Field data

O Diecast mold core vertical wall finishing

Work material : H13(45HRC) Machine : Vertical MC (HSK-A63) Coolant : Air blow Projection : 2.559 inch(L/D=5)
Tool : ER8WB1200LN-60-R1.0-ATH(¢12) Conventional 4flutes long shank end mill

Cutting conditions : ER8WB-ATH Conventional 4flutes long shank end mill
n=1,326min"!(vc=164 SFM) vi=25.0 IPM(fz=.002 IPT) n=1,326min"!(vc=164 SFM) vf=12.5 IPM(fz=.002 IPT)
ap=.236 inch ae=.004 inch ap=.236 inch ae=.004 inch
0 " - _
£ 7. ERSBWB-ATH .
2 — Y ER8WB-ATH Conventional
- 394 l-l e I 3t
;| |
-g, 87| & 5 A !-1
£ o . Conventional =4
= - o fg'nﬁesshank Surface roughness in Surface roughness in
= 1| o« = end mill pick direction pick direction
= ) Ra 5.12 uinch Ra 18.90 uinch
8 ol 2 Rz 38.03 uinch Rz 139.09 uinch
£ 1 -
o) & -
> e i . L. .
e Milled surface with minimal Cloudy and uneven milled surface
1. 5 3 = - . . .
0 He s w0 e unevenness and shine with conventional tools

Vertical wall deflection (pinch)

ER8WB-ATH produces good machining accuracy and surface finish
that increases efficiency compared to conventional tools.

H1Y-ame(s)ya .

O Example for plastic molds and bushing hole finishing

Work material : STAVAX(52HRC) Machine : Vertical MC (BT40) Coolant : Oil base coolant Projection : 1.969 inch(L/D=5)
Tool : ES8WB1000LN-50-ATH(¢10) Conventional long flute end mill Hole dia. : 1.654 inch Depth : 1.457 inch

Cutting conditions : ES8WB-ATH Conventional 6flutes long flute end mill
n=1,592min"(vc=164 SFM) v=12.5 IPM(fz=.001 IPT) n=600min™(ve=62 SFM) vf=3.2 IPM(fz=.001 IPT)
ap=.197 inch ae=.002 inch ap=.787 inch ae=.002 inch

* Machined using finishing machining with nominal diameter for both tools

[Comparison of finishing time]

[l Finishing
Finishing time reduced |1 Measurement
ES8WB-ATH i ;
1 7m|n by 70% . ((z:eorgrceutcltldoirgensional adjustment)
Conventional .
long flute end mill 58min
0 10 20 30 40 50 60 70

Time (min)
ES8WB-ATH

* Long-flute end mill requires total of 6 zero cuts and
corrections for deflection and dimensional adjustment.

« ES8BWB-ATH achieves deflection of less than 118.11 pinch,
even without zero cutting.
Completed with just one final dimensional adjustment.

Surface roughness in pick direction Ra : 8.50 pinch, Rz : 36.38 pinch
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Safety

1. Cautions regarding handling
(1) When removing the tool from its case (packaging), be careful that the tool does not pop out or is dropped. Be particularly careful regarding contact with the tool flutes.
(2) When handling tools with sharp cutting flutes, be careful not to touch the cutting flutes directly with your bare hands.

2. Cautions regarding mounting
(1) Before use, check the outside appearance of the tool for scratches, cracks, etc. and that it is firmly mounted in the collet chuck, etc.
(2) If abnormal chattering, etc. occurs during use, stop the machine immediately and remove the cause of the chattering.

3. Cautions during use

(1) Before use, confirm the dimensions and direction of rotation of the tool and milling work material.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting depth is
large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Cutting tools are made of a hard material. During use, they may break and fly off. In addition, cutting chips may also fly off. Since there is a danger of injury to workers, fire, or eye damage from such
flying pieces, a safety cover should be attached when work is performed and safety equipment such as safety goggles should be worn to create a safe environment for work.

(4) There is a risk of fire or inflammation due to sparks, heat due to breakage, and cutting chips. Do not use where there is a risk of fire or explosion. Please caution of fire while using oil base coolant,
fire prevention is necessary.

(5) Do not use the tool for any purpose other than that for which it is intended.

4. Cautions regarding regrinding
(1) If regrinding is not performed at the proper time, there is a risk of the tool breaking. Replace the tool with one in good condition, or perform regrinding.
(2) Grinding dust will be created when regrinding a tool. When regrinding, be sure to attach a safety cover over the work area and wear safety clothes such as safety goggles, etc.
(3) This product contains the specified chemical substance cobalt and its inorganic compounds. When performing regrinding or similar processing, be sure to handle the processing in accordance with
thelocal laws and regulations regarding prevention of hazards due to specified chemical substances.
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4 4 Series

GPILB

; Combination of
GF2T lens tool and barrel tool

Concept of GALLEA series

O Comparison of barrel tool and ball-radius end mill

Barrel tool Ball end mill Corner radius end mill

Tool dia. 20mm  Peripheral flute R30 Tool dia. 20mm R10 Tool dia. 20mm  Corner radius R3

Cusp height Cusp height

Cusp height | ‘ﬁ*‘

When contour milling with the same theoretical cusp height, the barrel tool can be machined
with a pitch of about 1.7 times compared with the ball end mill of the same diameter,
and about 3 times compared with the R3 radius end mill.

O Comparison of lens tool and ball end mill
Ball end mil Can be machined with pitch of

Tool dia. 30mm  Lens R 30 Tool dia. 30mm R15 about 1.4 times compared with
the ball end mill of same

Pitch diameter.
‘1 4 t|mes‘ .

Because of the ability to
increase the pitch, machining
time can be reduced without
needing to modify speeds and
feeds.




GF3L

Seamless High efficiency
for 5-axis machining

P

GPIT .

O The same R size GALLEA series as ¢ 60 ball end mill.

¢60 Ball End Mill

- >

Offset the tool radius difference.

—

20 15

f————————————— -
‘ ‘

b
$20 GF1 I #30/GP1LB 1

Usable range of
barrel egde.

Usable range of
barrel edge.

| Usable range of lens edge.

N
How can isingtmo b reducec? (L il €
Conventional pitch and cusp height Pitch of GALLEA series
Possible to reduce the polishing time in case of same pitch condition
\. J




List of GALLEA series

In 3-axis machining usable range of
Barrel edge Lens edge / Tip edge

In 3-axis machining usable range of

In 3-axis machining usable range of
corner-connected R

GF1_eere R

Barrel R

79°(GF1G)
71°(GF1T)

R20
For tilted wall finishing

0°

w4

Finishing machining time |

y GALLEA GEI

. . Max. external diameter ®20mm
®20mm R1 Corner radius end mill Outer peripheral edge 30R
[Cutting conditions] [Cutting conditions]
vf=2000mm/min  n=4500min-" ap=0.2mm vi=2000mm/min  n=4500min"! ap=0.6mm
Machining time simulation = Approx. 150 min. Cutting time = Approx. 40min.

reduced by 70%

GFZ T Barrel

r v,

™~ 75.1°(¢20)
75.0°(¢25)
74.8°(¢35)

)

74.7°(40 Barrel R

'

For tilted wall finishing

(A

High-performance tilted wall finishing!

Enables machining at a larger pitch than ball end mills or radius end mills.

Series expansion toward larger diameters
20 ¢25 ¢35 40

Economical 2-corner specification
Unique insert holding surface enables realization of 2-corners specification.

g o 22

)
-

Semi-finishing
For gentle curved surfaces and gentle sloped surfaces

Finishing

LI¥ Using GALLEA series increases efficiency in both semi-finish
and finish process.

E Good sharp positive design.
E High efficiency cutting tool with three flutes specification

m Unique insert retaining surface insures strong insert
clamping.

GPILB Barrel Lens P.12

Barrel R

v w 77.15°(¢30)

ZPHWOOO-LBOO  ZPHWOOO-LBOO-ROO
For tilted wall and curved surface finishing

Corner-
connected R

Combination of lens tool and barrel tool.
Precision type

GPEED

type
Barrel tool
——
I
Lens R

Can be machined
Wall surface with a single tool.

Lens tool

ey

Gently curved
surface

Barrel R

GPIT Taper Barrel AAY!

64° Barrel R
47°
L TipR

For tilted wall, curved surface and corner finishing

Two types of processes are possible with one tool

when using a 5-axis machine.
Since it can work for 2 types of machining processes, the machining surface steps can be minimized.

P e

This tool can take a larger pitch with a barrel R
which larger than the tool radius.

it

The tip can be used as a ball end mill
for corner processing.

For tilted wall, curved surface and corner finishing

+ Barrel R achieves high-efficiency and high-quality machining
for a tilted area on part.

- Tip R can finish curved connecting faces to a high surface
quality.
+ Employs unique high helix shape that reduces the cutting forces.



O Overview of GALLEA series

D26
Stamping die
(Wall surface, gently-curved surface)

Pre-hardened
steel

Forging die and plastic mold
(Wall surface, corner)

Parts, Die mold
(Tire mold, Bathtub)

Work Hardness

Carbon steel

Stamping die
(Wall surface, gently-curved surface) ~

Y

Cast iron

Tool diameter

O Chart of tool dia. and barrel for GALLEA series

Tool dia; IPRS ‘ 3.75 ‘ 5.0 ‘ 7.5 ‘ 10.0 ‘ 12.0 ‘ 16.0 ‘ 20.0 ‘ 25.0 ‘ 30.0 ‘ 35.0 ‘ 40.0
Barrel R (mm)

12.5 GS4TN
16.0 GP1LB
18.75 GS4TN
19.91 GFIT
19.93 GF1G
20.0 Sapiin
20.14 GF1G

20.18 GFIT
25.0 GS4TN GP1LB
20.78 GF2T
29,81 GFIT
29.82 GF1G
20.84 GF2T
30.0 GP1T GF1T/GF1G| GF2T GP1LB
30.24 GF2T
30.33 GFIT
30.38 GFI1G
37.5 GS4TN

GP1T
GS4TN GP1T

GP1T

GP1T




GALLEA> GF1.,.

Modular type

Numeric figure in a circle : and Alphabetical character comes in a square i}

LF L2 LF L2 DRVS
|L1, THSZMS L1, THSZMS "
| / ] f
= 2l o S 2l m
JER S
O \ onN
APMX APMX
Basic type Offset type
Size (mm
Type Iltem code Stock #L?t:sf sl Insert
DCX LF | APMX DCONMS|THSZMS|DHUB | L1 L2 |DRVS
GF1G2016M-2-M8 ®| 2| 16| 25 | 95| 85|/M8 |14 |55 | 17 | 10
Basic | GF1G2020M-3-M10 | @ | 3 | 20 | 30 | 95 | 105 |M10 | 17.8 | 55 | 19 | 15 | XPHW0903R-20
YPe | GF1G2025M-4-M10 | @ | 4 | 25 | 30 | 95 | 105 |M10 | 17.8 | 55 | 19 | 15 | XPHWO903R-30
GF1G2025M-4-M12 | @ | 4 | 25 | 35 | 95 | 125 M12 | 225 55 | 22 | 17
GF1T2016M-2-M8 ®| 2| 16| 25 | 95| 85/M8 |14 |55 | 17 | 10
s’ | GF1T2020M-3-M10 | ® | 3 | 20 | 30 | 95 | 105 |M10 [17.8| 65 | 19 | 15 | YoHWOS0SR-20
GF1T2025M-4-M12 | @ | 4 | 25 | 35 | 95 | 125 M12 | 225 | 55 | 22 | 17

[Note] Do not apply lubricants such as grease, etc. to the “contact faces” and “modular screws” of the “modular mill”,

2¢For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

“special shanks” and “special arbor”.

Basic type Carbon steel, Alloy steel M il M : General cutting
SUS, etc. M First recommended
Cast iron [l [ | [] : General cutting,
. Hardened steel T Second recommended
XPHWO903R-(( Type e el Tol (-Izrance PN215 | TH315 Size (mm)
Offset type class R
e _ XPHWO0903R-20 ® ® 20
Basic type
’a § XPHWO0903R-30 H o o 30
h_- YPHWO0903R-20 ° ° 20
Offset type
YPHWO903R-{3( YPHWO0903R-30 o [ J 30

»*For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

Shape

Clamp screw Screw driver Screw anti-seizure agent

@

Fastening
torque

Cutter body

(N-m)

250-141

141

104-T8

P-37

[Note] The clamp screw is a consumable part. Since replacement life depends on the use environment, it is recommended that it be replaced at an early stage.

Inventory maintained in US % :

Inventory maintained in Japan



O Recommended cutting conditions

#*Red indicates primary recommended grade.

: Determine the apvalue based on the desired cusp height
R ded| Cutt p p heig
ec;mfg ¢ Co:dilggn 016 | 20 | ¢25 by selecting it from the table below or by calculating it

) T1.950 | 9560 | 7.650 using the equation below.

Work material

Carbon Steel % ve (m/min) 600 600 600 Insert Cusp height (mm)

Alloy Steel PN215 ) | 4.760 | 5.740 | 6.120

(<30HRC) ez it 0.2 0.2 0.2 ltem code R |0.001/0.002/0.003/0.004|0.005| 0.01
ap (mm) Refer right table
ae_(mm) ~0.1 [ ~0.1 [ ~0.1 XPHWO0903R-20 [20| 0.4 |0.57|0.69|0.8 |0.89 | 1.26
n (min) | 7,970 | 6,370 | 5100 XPHWO0903R-30 |30 | 0.49 | 0.69 | 0.85| 0.98 | 1.1 | 1.55

Carbon Steel ve (m/min) 400 400 400

Alloy Steel PN215 | vi (mm/min) | 3,190 | 3,830 | 4,080 SR .

i TH315 [ (mmi) 0.2 0.2 0.2 ap= 24 (R?-(R-H)?)
(30 45HRC) ap (mm) Refer right table

ae (mm) ~01 | ~01 | ~o1 R:ToolR H: Cusp height

n (min-) 9,960 | 7,970 | 6,370 o
ve (m/min) 500 500 500 R
Stainless Steel vi (mm/min) | 3,990 | 4,790 | 5,100
sus PN218 I | 02 | 02 | 02
ap (mm) Referrighttable = r=====smmeeeeemeeeeeeeee e e
ae (mm) ~0.1 ~0.1 ~0.1 ¥When overhang length is 3D or greater, adjust the values
n (min") 11,950 | 9,660 | 7,650 shown in the table at left according to the table below.
ve (m/min) 600 600 600 ) ) .
Cast Iron TH315 [vf (mm/imin) | 5,980 | 7.170 | 7.650 Overhang ratio ve (m/min) vf (mm/min)
Ductile Cast I[ron | PN215 |z (mmit) 0.25 0.25 0.25 <3D 100% 100%
ap (mm) Refer right table — o o
ae_(mm) ~0.1 | ~0.1 | ~0.1 3D~ 5D 10% 70%
n (min") | 4,980 | 3,990 | 3,190 5D ~ 6D 60% 60%
ve (m/min) 250 250 250 6D ~ 7D 50% 50%
Hardened Steel TH315 | vf (mm/min) | 1,500 | 1,800 | 1,920 7D ~ 45% 45%
(45~55HRC) PN215 |7z (mmi) 015 | 0.15 | 0.15
ap (mm) Refer right table
ae_(mm) ~0.08 [ ~0.08 | ~0.08
[Note]

(DUse the appropriate coolant for the work material and machining shape.

(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and
work-piece conditions.

(®To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to remove chips.

(@Ensure to index the insert at the correct time to ensure safety of the tool-body.

O Flute tip shape definitions for programing

Tool maxi Too! maxi Rotation locus shape will be different depending on the combination of insert and tool diameter.
"”C'inationfggg}e inc”nat%):_{n;lr"]g}e Refer to the table below.
€]

Basic type Offset type

Insert item code [ XPHWO0903R-20 | XPHWO0903R-30 | YPHWO0903R-20 | YPHW0903R-30

Tool dia. DCX (@16 | 20| 25|16 | 20| 25|16 | 920 | 25|16 | 20| ¢25
R (mm) 20.14] 20 |19.93|30.38| 30 |29.82|20.18| 20 |19.91|30.33| 30 |29.81
Rh (mm) 475|14.775|4.775)14.75|4.75 | 4.75]|7.25 | 7.25 | 7.25| 7.25 | 7.25 | 7.25

R center height
R center height

Tool dia. DCX Tool dia. DCX RE (mm) 080808080808 [08|08/|08|08]|08]0.8
Basic type Offset type A (mm) 9595|9595 |95|195]|95|95|95([95 |95 |95
0 Mme e (e 7o) (1901190 (190 | 12° [12° | 12°

[Note] The numbers after the third decimal point are rounded off. When defining the shape parametrically,
check the required dimensions from the DXF data.



GALLEA> GF=T.,..

Modular type

GF2T30°

Numeric figure in a circle _: and Alphabetical character comes in a square!’}

LF L2
s LF L2 %) DRVS
N L1 THSZMS | THSZMS
S 1 l / ‘
‘iﬁ!} ! S SSAEEETES 8 LIRS AL
y 8 3 | i i § T 8 /,v‘ 8 I ! - ,
J#il'f"‘J o~ =10 N 0
} 12 O
20, p25 12 @35, 40
P
Type Iltem code Stock ';fl?t'e%f ize (mm) Insert
DCX LF |DCONMS|THSZMS| DHUB L1 L2 DRVS
GF2T3020M-3 * 3 20 30 105 | M10 | 178 | 5.5 19 15
Offset GF2T3025M-4 * 4 25 35 125 | M12 | 225 | 5.5 22 17
203R-
type GF2T3035M-5 * 5 35 40 17 M16 | 288 | 6 23 22 YPHW1203R-30
GF2T3040M-6 * 6 40 40 17 M16 | 288 | 6 23 22

[Note] Do not apply lubricants such as grease, etc. to the “contact faces” and “modular screws” of the “modular mill”,

*For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

Inserts

“special shanks” and “special arbor”.

-

7.4

R30

Carbon steel, Alloy steel M M M : General cutting
M SuUS, etc. H First recommended
. [] : General cutting,
jg Cast iron ™ " | Sonord
Hardened steel H recommended
Item code Tol?rance Clrzisl Size (mm)
¢8s | PN215 | TH315 R
YPHW1203R-30 H ® o 30

*For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

Clamp screw

Screw driver

Screw anti-seizure agent

Shape %
Fastening
Cutter body E"iqunﬁ‘)e
GF2T30¢ 265-143 2.0 104-T10 P-37

[Note] The clamp screw is a consumable part. Since replacement life depends on the use environment, it is recommended that it be replaced at an early stage.

O Flute tip shape definitions for programing

Tool maximum j
um inclination
9 angle

Tool dia. DCX
Offset type
% !

Inventory maintained in Japan

Rotation locus shape will be different depending on the combination of insert and tool diameter.

Refer to the table below.

Offset type
Insert item code YPHW1203-R30
Tool dia. DCX (mm) ¢20 $25 ¢35 ¢40
R (mm) 30.24 30 29.84 | 29.78
Rh (mm) 7.92 8 8 8
0 14.9° 15° 15.2° 15.3°

[Note] The numbers after the third decimal point are rounded off. When defining the shape parametrically,
check the required dimensions from the DXF data.



O Recommended cutting conditions

*¢Red indicates primary recommended grade.

Recommended  Cuttin Determine the apvalue based on the desired cusp
Work material e conditio%s @20 | 25 | 35 | 940 height by selecting it from the table below or by
calculating it using the equation below.

n (min) 9,660 | 7,650 | 5,460 | 4,780

v (mimin) | 600 | 600 | 600 | 600 Insert Cusp height (mm)
gﬁ‘gi’fg‘tes;e' onpis [V mmimin)| 5740 | 6.120 | 6.460 | 6.740 ltem code | R |0.001]0.002]0.003]0.004/0.005] 0.01
(<30HRC) fe(mmt) | 02 | 02 | 02 | 02 YPHW1203R-30 30| 0.49 | 0.69 | 0.85| 0.98 | 1.1 | 1.55

ap (mm) Refer to the table at right.

ae (mm) | <01 | <0.1 | <0.1 | <0.1 H

n (mn") | 6,370 | 5,100 | 3,640 | 3.190 ap= 24/ (R2-(R-H)?)

ve (m/min) 400 400 400 400 R:Tool R H : Cusp height ap

Carbon Steel | pN215 [V (mmimin)| 3,830 | 4,080 | 3.640 | 3.830

Alloy Steel R
(30~45HRC) TH315 |z (mmt) | 0.2 0.2 0.2 0.2

ap (mm) Refer to the table at right.

ae (n.1m) <01 <01 <01 =01 »*When overhang length is 3D or more, adjust the values

n (min") 7,970 | 6,370 | 4,550 | 3,990 shown in the table at left according to the table below.

w9 (m/mml) 500 500 500 500 Overhang ratio ve (m/min) v (mm/min)
Stainless Steel PN215 vf (mm/min)| 4,790 | 5,100 | 4,550 | 4,790 <3D 100% 100%

fz (mm/t) 02 02 02 02 3D ~ 5D 70% 70%

ap (mm) Refer to the table at right. 5D ~ 6D 60% 60%

ae (mm) <0.1 <0.1 <0.1 <0.1 6D ~ 7D 50% 50%

n (min-") 9,560 | 7,650 | 5,460 | 4,780 7D ~ 45% 45%

ve (m/min) 600 600 600 600 -y

: [Note] £
Cast Iron TH315 | vf (mm/min)| 7,170 | 7,650 | 6,830 | 7,170 [
Ductile Cast Iron| PN215 |7 (mmit) 0.25 0.25 0.25 0.25 (DUse the appropriate coolant for the work material and o
- . — - machining shape.
ap (mm) Refer to the table at right. (@These conditions are for general guidance; in actual
ae (mm) <0.1 <0.1 <0.1 <0.1 machining conditions adjust the parameters according

— to your actual machine and work-piece conditions.

1

A (min”) 3,990 | 3,190 | 2,280 | 2,000 (3To prevent tool breakage due to chips clogging tool flutes,
ve (m/min) 250 250 250 250 always be sure to use an air blower, etc. to remove chips.

Hardened Steel | TH315 [vf (mm/min)| 1,800 | 1,920 1.710 1.800 (@Ensure to index the insert at the correct time to ensure
- . - - safety of the tool-body.

(45~55HRC) | PN215 |fz (mmt) | 0.15 | 0.156 | 0.15 | 0.15
ap (mm) Refer to the table at right.
ae (mm) | <0.08 | <0.08 | <0.08 | <0.08

O Field Data

Achieves same surface roughness at
3 times the pitch of conventional tools.

iy, 5

Cutting of a
1°incline face

s < --T-'.

Work material : P21
(40HRC)

Conventional radius mill GF2T3040M-6

Ra0.54um Ra0.54um
ap=0.2mm ap=0.6mm
Overhang Tool dia. Cutting Revolution | Feed per | Feed rate ap ae
Tool length speed tooth Coolant
(mm) (mm) (m/min) (min-1) (mml/t) (mm/min) (mm) (mm)
GF2T3040M-6 “
YEHWIZ0SR S0 PN215 245 40 160 1,273 0.1 765 0.1 | Airblow
Conventional
R2 radius mill 0.2




GALLEA> GFaL.,,.

Modular type

GF3L.*M-3-M

Numeric figure in a circle {3

w
% THSZMS DRVS
(&)
> - | =
| K m
<L—1’J L2
No. of Size (mm)
Insert
ltem code Stockinserts| pc LF  |DCONMS|THSZMS| DHUB | L7 L2 | DRVS nse
GF3L20M-3-M10 * 3 20 30 10.5 M10 17.8 5.5 19 15 TPHWO0902-20
GF3L25M-3-M12 * 3 25 35 12.5 M12 22.5 5.5 22 17 TPHW1303-25
GF3L30M-3-M16 * 3 30 40 17 M16 28.8 6 23 22 TPHW1403-30

[Note] Do not apply lubricants such as grease, etc. to the “contact faces” and “modular screws” of the “modular mill”,

2¢For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

Parts Clamp screw Wrench

special shanks” and “special arbor”.

Screw anti-seizure
agent

%

IC

Shape

q Carbon Steel, Alloy Steel "] M : General cutting,
M| Stainless Steel, etc. [ ] First recommended F«’;lg::ﬂi:g
E Cast Iron * Ductile Cast Iron Il [ : General cutting, Cutter body (N-m)
Hardened Steel Second recommended  GF3L20M-3-M10| 251-141| 1.1 104-T8
Size(mm) GF3L25M-3-M12| 265-143 | 2.0 104-T10 P-37
Order No. Tolerance
% ON215 | TH315 Ic s R GF3L30M-3-M16( 412-141 | 2.9 104-T15

TR x| % | 65 [ 26 | 0 lMewljedmpsensscomnioat oot

TPHW1303-25 H * * 8.2 3.0 25 re;?laced at an early stage. ’

TPHW1403-30 * * 9.8 3.2 30

2¢For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

O Usable range of cutting edge for GF3L type O Correction of tool length measurement value
L R GF3L type does not have cutting edge in the tool center. When create
Semi-finishing Finishing toolpath with lens tool definition, correct the measurement value of tool

length. When using a CAM that can define a tool shape with CAM and
DXF data that can define a tool shape, it is unnecessary to correct the

3 2 tool length measurement value.
o o
o - Magnified [l
N view o
®© ‘,B’e ‘g i
3 1
ap max Available . ‘ .
finishing allowance cutting range Tip dia.
Semi-finishing 0.5mm 18°
Finishing 0.1mm 200 Correction (mm) Tip dia.(mm)
Because of GF3L type does not have a peripheral cutting edge, cutting GF3L20M-3-M10 0.058 3.0
range changes according to cutting depth (ap). Lens R GF3L25M-3-M12 0.056 3.3
GF3L30M-3-M16 0.062 3.9

% : Inventory maintained in Japan



O Recommended cutting conditions

»*Red indicates primary recommended grade.

Workmatorial _|Recommended]  Cutting
grade condition ¢ 20 ¢ 25 ¢ 30 ¢ 20 ¢ 25 ¢ 30
n (min-") 11,470 9,180 7,650 4,780 3,830 3,190
ve (m/min) 720 720 720 300 300 300
zﬁ‘gsoé‘tif’e' o215 |V (mmmin) 6,890 5,510 4,590 7,170 5,750 4,790
(<30HRC) fz(mmft) 0.2 0.2 0.2 0.5 0.5 0.5
ap (mm) 0.1 0.1 0.1 0.5 0.5 0.5
ae (mm) Refer below table Refer below table
n (min-) 8,290 6,630 5,530 3,190 2,550 2,130
Carbon Steel ve (m/min) 520 520 520 200 200 200
Alloy Steel PN215 | vt (mmimin) 4,980 3,980 3,320 4,790 3,830 3,200
(30~45HRC) TH315 | fz(mmit) 0.2 0.2 0.2 0.5 0.5 0.5
ap (mm) 0.1 0.1 0.1 0.5 0.5 0.5
ae (mm) Refer below table Refer below table
n (min-) 7,970 6,370 5,310 4,780 3,830 3,190
ve (m/min) 500 500 500 300 300 300
ST BN2s | (mmimin) 4,790 3,830 3,190 7170 5,750 4,790
fz (mmit) 0.2 0.2 0.2 0.5 0.5 0.5
ap (mm) 0.1 0.1 0.1 0.5 0.5 0.5
ae (mm) Refer below table Refer below table
n (min") 10,360 8,290 6,910 6,370 5,100 4,250
ve (m/min) 650 650 650 400 400 400
Cast Iron TH315 vf (mm/min) 9,330 7,470 6,220 9,560 7,650 6,380
Ductile Cast Iron PN215 | fz(mmit) 0.3 0.3 0.3 0.5 0.5 0.5
ap (mm) 0.1 0.1 0.1 0.5 0.5 0.5
ae (mm) Refer below table Refer below table
n (min') 3,990 3,190 2,660 1,920 1,530 1,280
ve (m/min) 250 250 250 120 120 120
Hardened Steel TH315 vf (mm/min) 2,400 1,920 1,600 580 460 390
(45~55HRC) fz (mm/t) 0.2 0.2 0.2 0.15 0.15 0.15
ap (mm) 0.08 0.08 0.08 0.2 0.2 0.2
ae (mm) Refer below table Refer below table

O How to calculate “ae”

Determine the ae value based on the desired cusp height by selecting it from the table below or by calculating
it using the equation below.

[ R Cusp height (mm) R ae
0.001 | 0.002 | 0.003 | 0.004 | 0.005| 0.01 | 0.02 ge= 2 «/(Rz— ( R-H )2) f‘:]
TPHW0902-20 | 20| 0.4 0.57 | 069 | 0.8 0.89| 1.26 | 1.79 H
TPHW1303-25 | 25| 0.45| 0.63 | 0.77 | 0.89 | 1 141 2 R:Tool R H:Cusp height
TPHW1403-30 |30 | 0.49| 0.69 | 0.85| 0.98 | 1.1 1.55| 2.19

[Note] (DUse the appropriate coolant for the work material and machining shape.
(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine
and work-piece conditions.
(3 To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to remove chips.
(®Ensure to index the insert at the correct time to ensure safety of the tool-bodly.

O Ajustment ratio of cutting conditions by overhang length.

When overhang length is 3D or more, please adjust the values in Overhang ratio Vc (m/min) Vf (mm/min)
the above cutting condition table referring to the right table. <3D 100% 100%
3D ~5D 70% 70%
5D ~ 6D 60% 60%
6D ~ 7D 50% 50%
7D ~ 45% 45%




GALLEA® GP1LB.,.

1)
=
5 SZMS
Modular type y LF g DRVS
T 7 e
T - R % S ( \
GP1LB:"M-M: : g )
Numeric figure in a circle > and Alphabetical character comes in a square:.i
<L_7_1 L2
Item code Stock INO' o S (i) Insert
nserts| pCx LF APMX |DCONMS|THSZMS| DHUB L1 L2 DRVS
GP1LB16M-M8 () 1 16 32 8 85 | M8 12.8 5.5 17 10 ZPHW160-LB16

GP1LB20M-M10 [ J 1 20 38 10 105 | M10 | 17.8 | 55 19 15 ZPHW200-LB20
GP1LB25M-M12 [ 1 25 38 125 ] 125 | M12 | 20.8 | 55 22 17 ZPHW250-LB25
GP1LB30M-M16 * 1 30 43 15 17 M16 | 288 | 6 23 22 ZPHW300-LB30

[Note] Do not apply lubricants such as grease, etc. to the “contact faces” and “modular screws” of the “modular mill”, “special shanks” and “special arbor”.

#*For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

I-’r '| Parts Clamp screw Wrench Screw:;etir-]?eizure
DC Shape &
. Carbon Steel, Alloy Steel H M : General cutting Cutter bod F?Sﬁ?.ﬂigg 0
p M  Stainless Steel, etc. H First recommended utter body (N-m)
= E Cast Iron + Ductile Cast Iron M| - [] : General cutting, g': tg;gm-M?O :2: -: 2; gg ?Ig?-I:gS
2 Hensenee Siee - e [ o5 125 o8 |, P-37
Grade Size (mm) : 105-T30A
ltem code el 10 | @ GP1LB30M-M16 | 581-147 | 9.8
)& | ®|Ri|R|Rs|LE|INSLIDC| T ¥ The insert can be attached to Ball Precision F (ABPF type) holders.
§ ':E ¢ For information on the detailed tool shape, download the DXF data from
the MOLDINO Tool Engi ing hi X
ZPHW160-LB16 ® @[ 76[15/16[8 [166/ 1642  (MOLDING Tool Engineering tool selecion database
ZPHW160-LB16-R5 ® O 16 |5 16| 8 [16.6| 16 | 4.2 TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)
ZPHW200-LB20 ® | ® 20| 15| 2010 20520 52 ete] Joechamp sem s onsumatic o S cojocspert e
ZPHW200-LB20-R6 H ® @ 20 6 20 |10 |20.3] 20 | 5.2 replaced at an early stage.
ZPHW250-LB25 @® | O 25| 238 25 (12.5(24.1| 25 | 6.2
ZPHW250-LB25-R8 ® O 258 25 |12.5|24.1] 25 | 6.2
ZPHW300-LB30 % | % [ 30| 285 30 156 |29.1| 30 | 7.2
ZPHW300-LB30-R10 % | % | 30 |10 30 |15 |29.1| 30 | 7.2

[Note] The numbers after the third decimal point are rounded off. When defining the shape parametrically, check the required dimensions from the DXF data.

O How to select GP1LB inserts

Comparison of cutting efficiency of 3-axis machining with @30 tool. 3 Set the cusp-height of each edge of barrel R, lens R and corner-connected R same as ball end mill

Ball end mill (¢ 30) GP1LB ZPHW300-LB30- GP'I LB ZPHW300-LB30

1.4 times cutting 1.4 times cutting
efficiency than 7/7-*2: efficiency than

ball end mill R30 \ ball end mill
L Cutting efficiency R10 \ 13 Cutting efficiency
Compared with the N \\ Compared with the
R15 ball end mill 0.8 times R ball end mill 0.4 times

Ball end mill i ded High efficiency machining High efficiency machining with
for gh:nesn\:intl':SI;?CgTr%i?at?ons on undulating curved surface. gentle curved surface with less undulation.
P 9 If the barrel R and lens R can be used more than If the barrel R and lens R can be used more than
47% of the whole machining, 84% of the whole machining,
it's more efficient than ball end mill of same diameter. it's more efficient than ball end mill of same diameter.

$*% Checking the usage rate of barrel R edge and lens R edge in model shape to be processed and choosing an insert, more efficient machining is possible.

@ : Inventory maintained in US % : Inventory maintained in Japan
140)



O Recommended cutting conditions

*Red indicates primary recommended grade.

i Recommended Cutting
Work materl grade | condiion | 16 | ¢20 | ¢25 | 30 | $16 | ¢20 | @25 | $30
n (min-) 14,340 | 11,470 | 9,180 | 7,650 | 11,950 | 9,660 | 7.650 | 6,370
Carbon Steel ve (m/min) 720 720 720 720 600 600 600 600
Alloy Steel PN215 |V (mm/min) 7,170 | 5,740 | 4590 | 3,830 | 4780 | 3,830 | 3,060 | 2,550
(<30HRC) fz (mmit) 0.25 0.25 0.25 0.25 0.2 0.2 0.2 0.2
ap (mm) 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1
n (min-") 10,360 | 8,290 | 6,630 | 5530 | 7,970 | 6,370 | 5,100 | 4,250
Carbon Steel ve (m/min) 520 520 520 520 400 400 400 400
Alloy Steel PN215 | vf (mm/min) 5,180 | 4,150 | 3,320 | 2,770 | 3,190 | 2,550 | 2,040 | 1,700
(30~45HRC) TH308 | fz(mm/) 025 [ 025 | 025 | 0.25 0.2 0.2 0.2 0.2
ap (mm) 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1
n (min-) 12,940 | 10,360 | 8,290 | 6,910 | 9,960 | 7,970 | 6,370 | 5,310
ve (m/min) 650 650 650 650 500 500 500 500
- v (mm/min) 6,470 | 5,180 | 4,150 | 3,460 | 3,990 | 3,190 | 2,650 | 2,130
Stainless Steel PN215 I, (mmit 025 | 025 | 025 | 025 0.2 02 0.2 0.2
ap (mm) 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1
n (min") 14,340 | 11,470 | 9,180 | 7,650 | 11,950 | 9,660 | 7,650 | 6,370
ve (m/min) 720 720 720 720 600 600 600 600
Cast iron TH308 | vf (mm/min) 11,480 | 9,180 | 7,350 | 6,120 | 5,980 | 4,780 | 3,830 | 3,190
Ductile Cast Iron PN215 | fz(mm/t) 0.4 0.4 0.4 0.4 0.25 0.25 0.25 0.25
ap (mm) 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1
n (min") 6,370 | 5,100 | 4,080 | 3,400 | 4,980 | 3,090 | 3,190 | 2,660
ve (m/min) 320 320 320 320 250 250 250 250
Hardened Steel TH308 |V (mm/min) 2550 | 2,040 | 1,640 | 1,360 | 1,500 | 1,200 960 800
(45~55HRC) fz(mm/t) 0.20 0.20 0.20 0.20 0.15 0.15 0.15 0.15
ap (mm) 0.08 0.08 0.08 0.08 Refer below table
ae (mm) Refer below table 0.08 0.08 0.08 0.08
n (min") 5580 | 4,460 | 3,670 | 2,080 | 4,380 | 3,510 | 2,810 | 2,340
ve (m/min) 280 280 280 280 220 220 220 220
Hardened steels TH308 |V (mm/min) 2,240 | 1,790 | 1,430 | 1,200 | 1,320 | 1,060 850 710
(55~62HRC) fz(mm/t) 0.20 0.20 0.20 0.20 0.15 0.15 0.15 0.15
ap (mm) 0.05 0.05 0.05 0.05 Refer below table
ae (mm) Refer below table 005 [ 005 | 0.05 | 0.05

Lens Radius
(Bottom edge Radius)

Barrel Radius
(Peripheral edge Radius)

+ For machining shapes that make heavy use of lens
R, refer to the "Lens part cutting conditions" in the

When overhang length is 3D or more, adjust the

above table. values shown in the below table according to the
- For machining shapes that make heavy use of above table.
barrel R, refer to the "Barrel part cutting conditions”
in the above table. Overhang ratio Ve (m/min) Vf(mm/min)
- For machining shapes that use both lens R and barrel
R, refer to the conditions for the higher usage ratio. <3D 100% 100%
3D ~ 5D 70% 70%
5D ~ 6D 60% 60%
6D ~ 7D 50% 50%
7D ~ 45% 45%

Determine the ap or ae value based on the desired cusp height by selecting it from the table below or by calculating it using the equation below.

Insert Cusp height (mm)
Item code R |0.001|0.002| 0.003 | 0.004 | 0.005| 0.01 ap= 2 J ( R2- ( R-H )2)
ZPHW160-LB16 16 | 0.36 | 0.51 | 0.62 | 0.72 | 0.8 1.13 (ae)
ZPHW?200-LB20 20 | 0.4 0.57 | 0.69 | 0.8 0.89 | 1.26 R:ToolR H : Cusp height
ZPHW250-LB25 25 | 045 | 063 | 0.77 | 0.89 | 1 1.41 R
ZPHW300-LB30 30 | 0.49 | 069 | 0.85 | 0.98 | 1.1 1.55

H

[Note] @Use the appropriate coolant for the work material and machining shape.
(2These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(3To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to remove chips.
(®Ensure to index the insert at the correct time to ensure safety of the tool-body.

Refer page 143 for set-up procedures of inserts.
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GaLLEA’ GP1T.,,.

«n
=
Modular type = 5l Hszus _DRvs
[=]
GP1T " M-M-"" /
i : - HE I )
§ A @7 00 | | %
Numeric figure in a circle :": and Alphabetical character comes in a square ! i
‘LL L2
Item code Stock I;fo. i Size (mm Insert
utes | DCX LF |DCONMS|THSZMS| DHUB L1 L2 DRVS
GP1T12M-M6 * 12 26 6.5 | M6 9.8 5.5 14.5 7 ZDHW120-T43R1.2-30
GP1T16M-M8 * 1 16 32 8.5 | M8 12.8 5.5 17 10 ZDHW160-T43R1.6-40
GP1T20M-M10 * 1 20 38 10.5 | M10 17.8 5.5 19 15 ZDHW200-T43R2-50
GP1T25M-M12 * 1 25 38 125 | M12 | 20.8 5.5 22 17 ZDHW250-T43R2.5-62.5
GP1T30M-M16 * 1 30 43 17 M16 | 28.8 6 23 22 ZDHW300-T43R3-75

[Note] Do not apply lubricants such as grease, etc. to the “contact faces” and “modular screws” of the “modular mill”,

#*For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

Inserts

[

INSL

&

)
4

“special shanks” and “special arbor”.

| Carbon Steel, Alloy Steel

M | [

M| Stainless Steel, etc. N M : General cutting, First recommended
Cast Iron + Ductile Cast Iron M W [] : General cutting, Second recommended
Hardened Steel " |

Grade Size(mm)
Order No. W 8 8 | R | R | R | LE|NSL|DC| T
& | 2

ZDHW120-T43R1.2-30 * * |12 |30 |098 | 86|176| 12 | 3.2

ZDHW160-T43R1.6-40 * * |16 |40 (1.3 |11.3|20.6| 16 | 4.2

ZDHW200-T43R2-50 H | % * |20 |50 [1.63 143|254 | 20 | b.2

ZDHW250-T43R2.5-62.5 * * |25 |625(2.04|17.9|30.1| 25 | 6.2

ZDHW300-T43R3-75 * * |30 |75 |245[21.6|36.3] 30 | 7.2

* The insert can be set with "ABPF-type" cutter body

+ Use solid barrel end mill, "GS4TN-type" for smaller diameter in size

[Note] The numbers after the third decimal point are rounded off. When defining the shape parametrically, check the required dimensions from the DXF data.
*¢For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

Parts Clamp screw Wrench Screw anti-seizure agent
Shape &y
g Fastening
Cutter body E’?‘rgmu;a
GP1T12M-M6 581-143 4.9
GP1T16M-M8 581-144 4.9 105-T20
GP1T20M-M10 581-145 6.9 101-T25S P-37
GP1T25M-M12 581-146 9.8
GP1T30M-M16 581-147 9.8 105-T30A

[Note] The clamp screw is a consumable part. Since replacement life depends on the use environment, it is recommended that it be replaced at an early stage.

O Angle range of barrel R and tip R

[
*

Inventory maintained in Japan

Tilt angle range when
barrel R is used

Angle range that can be used
as a ball end mill



O Recommended cutting conditions

Work material |Recommended| Cutting Tip R Barrel R
grade | conditions | y10(R1.2)| ¢16(R1.6)| ¥20(R2) |p25(R2.5)| $30(R3) | @12 16 | 920 | ¢25 | @30
n (min-1) 19,910 | 14,930 | 11,950 9,560 7,970 | 19,110 | 14,340 | 11,470 | 9,180 | 7,650
Carbon Steel ve (m/min) | 7560(150) | 750(150) | 750(150) | 750(150) | 750(150) | 720 720 720 720 720
Alloy Steel PN215 | vi(mmimin) | 1,600 1,500 1,440 1,340 1,280 5,740 | 4,310 | 3,450 | 2,760 | 2,300
(<30HRC) fz (mmit) 0.04 0.05 0.06 0.07 0.08 0.15 0.15 0.15 0.15 0.15
ap (mm) 0.1 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1 0.1
n (min') 18,5680 | 13,940 | 11,150 8,920 7.440 | 13,810 | 10,360 | 8,290 | 6,630 | 5,530
Carbon Steel v (m/min) | 700(140) | 700(140) | 700(140) | 700(140) | 700(140)| 520 520 520 520 520
Alloy Steel PN215 | vi(mm/min) | 1,490 1,400 1,340 1,250 1,200 4,150 | 3,110 | 2,490 1,990 1,660
(30--45HRC) TH308 | fz(mmit) 0.04 0.05 0.06 0.07 0.08 0.15 0.15 0.15 0.15 0.15
ap (mm) 0.1 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1 0.1
7 (min1) 19,910 | 14,930 | 11,950 9,560 7.970 | 17,260 | 12,940 | 10,360 | 8,290 | 6,910
ve (m/min) | 750(150) | 750(150) | 750(150) | 750(150) | 750(150)| 650 650 650 650 650
: vi (mm/min) | 1,600 1,500 1,440 1,340 1,280 5180 | 3,890 | 3,110 | 2,490 | 2,080
SEmESsEes) | S | ey 0.04 0.05 0.06 0.07 008 | 015 | 015 | 015 | 015 | 0.5
ap (mm) 0.1 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1 0.1
n (min) 19,910 | 14,930 | 11,950 9,560 7,970 | 19,110 | 14,340 | 11,470 | 9,180 | 7.650
ve (m/min) | 750(150) | 750(150) | 750(150) | 750(150) | 750(150) | 720 720 720 720 720
Cast Iron TH308 | vf (mm/min) [ 1,600 1,500 1,440 1,340 1,280 7,650 | 5740 | 4,590 | 3,680 | 3,060
Ductile Cast Iron| PN215 [ fz(mmit) 0.04 0.05 0.06 0.07 0.08 0.2 0.2 0.2 0.2 0.2
ap (mm) 0.1 0.1 0.1 0.1 0.1 Refer below table
ae (mm) Refer below table 0.1 0.1 0.1 0.1 0.1
7 (min) 13,270 9,960 7.970 6,370 5,310 8,500 | 6,370 | 5.100 | 4,080 | 3.400
v (m/min) | 500(100) | 500(100) | 500¢100) | 500¢100) | 500(100)| 320 320 320 320 320
Hardened Steel | 1300 [ vi(mmmin) [ 1,070 1,000 960 900 850 1,700 | 1,280 | 1,020 820 680
(45~55HRC) fz (mmit) 0.04 0.05 0.06 0.07 0.08 0.1 0.1 0.1 0.1 0.1
ap (mm) 0.08 0.08 0.08 0.08 0.08 Refer below table
ae (mm) Refer below table 0.08 0.08 0.08 0.08 0.08
n (min) 11,950 8,960 7,170 5,740 4,780 7440 | 5580 | 4,460 | 3,670 | 2,980
vo (m/min) | 450(90) | 450(90) | 450(90) | 450(90) | 450(90) | 280 280 280 280 280
Hardened Steel | _ oo | vi (mmimin) 960 900 870 810 770 1,490 | 1,120 900 720 600
(55~62HRC) fz (mmt) 0.04 0.05 0.06 0.07 0.08 0.1 0.1 0.1 0.1 0.1
ap (mm) 0.05 0.05 0.05 0.05 0.05 Refer below table
ae (mm) Refer below table 005 [ 005 [ 0.05 [ 0.05 [ 0.05

*The () values of vc indicate the cutting speed of the tip R part.

Z\QTEQ ?X:Taal‘ﬂgslesnhgc}afir??hgrt;nbcl)traeét fight Overhang ratio | Vc (m/r:in) Vf(mm/omin) Overhang ratio | Vc (m/:ﬂn) vf (mm/omin)
according to the above table. <3D 100% 100% 6D~ 7D 50% 50%
3D ~ 5D 70% 70% 7D ~ 45% 45%
5D ~ 6D 60% 60%
Barrel R
Determine the apor ae value based on the desired cusp height by selecting it from the table below TipR =

or by calculating it using the equation below.
insert =2 /(RE-(R-HYD)

ltem code Barrel Cusp height (mm) Tip Cusp height (mm) (22)_2 (R _(R_H) )
R 10,0005/0.001/0.002|0.003/0.004/0.005| 0.01] R |0.00050.001|0.002/0.003|0.0040.005| 0.01 R:Tool R
ZDHW120-T43R1.2-30 |30 |0.35/0.49]0.69|0.85/0.98|1.1 |1.55]1.2 10.07|0.1 |0.14[0.17|0.2 |0.22 |0.31 H: Cusp height
ZDHW160-T43R1.6-40 |40 [0.4 |0.57|0.8 [0.98|1.13]|1.26|1.79]1.6 [0.08/0.11]0.16]0.2 |0.23]0.25|0.36
ZDHW200-T43R2-50 |50 [0.45/0.63|0.89|1.1 |1.26]1.41|2 2 10.09/0.13(0.18]0.22|0.25|0.28 | 0.4 a
ZDHW?250-T43R2.5-62.5|62.5/ 0.5 |0.71 |1 1.2211.41]158(224125 (0.1 |0.14]0.2 [0.24|0.28]0.32 |0.45 R
ZDHW300-T43R3-75 |75 [0.55/0.77|1.1 [1.34/1.55]1.73]12.45|3 [0.11/0.15|0.22 |0.27 |0.31]0.35|0.49

[Note (:];‘Use the appropriate coolant for the work material and machining shape.
(2)These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(3)To prevent tool breakage due to chips clogging tool flutes, always be sure to use an air blower, etc. to remove chips.
(@Ensure to index the insert at the correct time to ensure safety of the tool-body.

H

O Set-up Procedures of Inserts

Clean the insert seat: Tighten the clamp screw with the special Clamp screw (high precision screw)
Using air-blow or alike, clean the seat. wrench. Please do not press down the

insert during this tightening process.

Put in the insert with its top positioned to the L .
screw-tightening side of the tool body. This is the end of insert set-up.

Never tighten the clamp screw without putting the J Do not tighten the
insert. The tool body may be deformed, resulting screw without
in improper insert mounting or deterioration of [

-

mounting accuracy. putting insert

Top mark

Tool body




GALLEA® GsaTN.,..

4 Flutes IDCONMS

LU t
APMX
|

. R-TH3 U _J Form tolerance : +0.01

GSATN:.

Size (mm)

Item code Stock Tip R Barrel R | Tool dia. |Flute length|Undernecklength| Neck dia. |Overall length| Shank dia.

R1 R2 DCX APMX LU DN LF DCONMS
GS4TN2.5-12.5R-TH3 o 0.5 12.5 2.5 4.68 10 2.4 50 4
GS4TN3.75-18.75R-TH3 [ ] 0.75 18.75 878 7.01 15 3.65 50 4
GS4TN5-25R-TH3 o 1 25 5 9.35 20 4.8 60 6
GS4TN7.5-37.5R-TH3 o 1.5 875 7.5 14.03 30 7.3 75 8
GS4TN10-50R-TH3 [ ] 2 50 10 18.70 40 9.5 100 12

+ There is no regrinding compatibility for this tool. - For the large diameter in size, use the indexable end mill "GP1T".

»*For information on the detailed tool shape, download the DXF data from the MOLDINO Tool Engineering home page.
(MOLDINO Tool Engineering tool selection database TOOL SEARCH: http://data.moldino.com/toolsearch/?lang=en)

O Machining method of GS4TN

When using with 5-axis machine When using with 3-axis machine

¥ A
\ By using the barrel R with tilted tool Barrel R enables to cut steep face

axis, tilted section can be cut with with large pitch.

large pitch. However, it is necessary to process

f* Furthermore, it is possible to cut with the bottom corner section with a
\ less machining steps by using the separate tool.
tip R.
= Processable with GS4TN = Needs separate tool

O High helix shape realized low cutting force

Cutting conditions GS4TN

Work material : Matrix HSS (568HRC) 20 B Radial direction 2
Tool : GS4TN10-50R-TH3 . Feed direction
2 flutes Ball End Mill s M Axial direction

Shape : See the figure right
Conditions :  n=4780min-!
vi=956mm/min
(Ball : v¢=478)
ap=0.5mm ae=0.3mm
Contouring
Down cut

Cutting force (N)

Time Time

High helix shape reduces cutting force,
4 flutes improve efficiency

Incline angle
9°

@ : Inventory maintained in US



O Recommended cutting conditio

e Barrel R cutting conditions

Work Carbon Steel, Alloy Steel| Pre-hardened Steel Hardened Steel Hardened Steel Hardened Steel
material (<35HRC) (35~45HRC) (45~55HRC) (55~65HRC) (65~72HRC)

Tip R |Barrel R Revolution |Feed rate| gp ae  [Revolution|Feed rate| gp ae [Revolution|Feed rate| gp ae  [Revolution|Feed rate| gp ae  [Revolution|Feed rate| gp ae
n vf n vf n vf n vf n vf

Rim) | R2(mm) | mint | mmymin|™™ | ™™ min' | mm/min| ™™ | ™M min' |mm/min| ™™ | ™M min' |mm/min| ™™ | ™M min' | mm/min| ™™ | ™M

0.5 12.5 |23,550| 3,060 |0.22|0.05~0.1)19,100| 2,480 |0.22|0.05~0.1]17,830| 1,960 |0.22{0.05~0.1/16,550 | 1,820 |0.22|0.01~0.05(12,730| 1,400 |0.22|0.01~0.05

0.75 18.75 |15,700| 2,670 |0.27|0.05~0.1)13,840| 2,460 |0.27|0.05~0.1)11,880| 1,780 |0.27{0.05~0.1/11,370| 1,640 |0.27|0.01~0.05| 8,570| 1,230 |0.27|0.01~0.05

1 25 11,780 2,540 |0.32|0.05~0.1)10,500 | 2,260 |0.32{0.05~0.1] 9,130| 1,670 |0.32{0.05~0.1| 7,040 1,440 |0.32|0.01~0.05| 6,490| 1,100 |0.32|0.01~0.05
1.5 37.5 7.850| 1,990 |0.39|0.05~0.1( 6,930 1,780 |0.39/0.05~0.1] 6,190| 1,390 |0.39|0.05~0.1( 4,460 | 1,230 |0.39|0.01~0.05| 4,290| 920 |0.390.01~0.05
2 50 5,890 | 1,680 |0.45|0.05~0.1] 5,100| 1,460 |0.45/0.05~0.1] 4,510| 1,130 |0.45|0.05~0.1| 3,520| 1,000 |0.45|0.01~0.05( 3,190| 770 |0.45|0.01~0.05

®Tip R cutting conditions

Work Carbon Steel, Alloy Steel| Pre-hardened Steel Hardened Steel Hardened Steel Hardened Steel
material (<35HRC) (35~45HRC) (45~55HRC) (565~65HRC) (65~72HRC)

Tip R |Barrel R Revolution|Feed rate| ap ae |RevolutionFeed rate| gp ge [Revolution(Feed rate| gp ae |Revolution|Feed rate| gp ae |RevolutionFeed rate| gp ae
n vf n vf n vf n vf n vf

Rim) | R2emm) | mint {mm/min| ™ | ™ | min? |[mmfmin] ™™ | ™ | mint [moimin] ™ ™ | mint [ mmdmin] ™ | ™ | min? [ mm/min] ™ | ™

0.5 12.5 |34,320| 2,580 | 0.09 | 0.29 |28,600| 2,060 | 0.08 | 0.24 |26,000| 1,870 | 0.06 | 0.18 | 24,700 1,600 | 0.06 | 0.18 (20,800| 1,120 | 0.05 | 0.15

0.75 18.75 |25,680| 2,890 | 0.10 | 0.31 (21,400| 2,310 | 0.09 | 0.26 |19,500| 2,110 | 0.07 | 0.21 ({18,500 | 1,800 | 0.07 | 0.21 |[15,600| 1,260 | 0.06 | 0.18

1 25 22,080 3,310 | 0.19 | 0.58 [18,400| 2,650 | 0.16 | 0.48 [16,700| 2,400 | 0.13 | 0.39 (15,900 | 2,060 | 0.12 | 0.36 |13,400| 1,450 | 0.10 | 0.30
1.5 37.5 |20,400| 3,280 | 0.28 | 0.86 [17,000| 2,620 | 0.24 | 0.72 [15,400| 1,850 | 0.20 | 0.60 |14,300 | 1,720 | 0.19 | 0.57 [11,000| 1,320 | 0.15 | 0.45
2 50 15,600 | 3,040 | 0.38 | 1.15 [13,000| 2,430 | 0.32 | 0.96 |11,000| 1,760 | 0.27 | 0.81 |10,560| 1,580 | 0.25 | 0.75 [ 7,920| 1,190 | 0.20 | 0.60
@ Cutting conditions for using both barrel R and tip R B Angle range of barrel R and tip R
Work Carbon Steel, | Pre-hardened Hardened Hardened Hardened Depending on the cutting shape, the contact
el Alloy Steel Steel Steel Steel Steel section is divided into barrel R and tip R.

(<35HRC) (35~45HRC) | (45~55HRC) | (65~65HRC) | (65~72HRC) Check the contact section
and select the

Tip R |Barrel R Revorl1ution Feeefrate Revn:iution Feesfrate Revorllution Feegfrate Revorl1ution Feeefrate Revc;!'ution Feeefrate appropriate cutting Ba£69§56R4° |
Rimm) | R2mm) [ int | mm/min | min? | mm/min | min" | mm/min | min® | mm/min | min" | mm/min conditions according ’

05 125 | 28,940 | 2,820 | 23,850 | 2,270 | 21,920 | 1,920 | 20,630 | 1,710 | 16,770 | 1,260  '© €ach section.

0.75 18.75 | 20,690 | 2,780 | 17,620 | 2,390 | 15,690 | 1,950 | 14,940 | 1,720 | 12,090 | 1,250

1 25 16,930 | 2,930 | 14,450 | 2,460 | 12,920 | 2,040 | 11,470 | 1,750 | 9,950 | 1,280

15 37.5 | 14,130 | 2,640 | 11,970 | 2,200 | 10,800 | 1,620 | 9,380 | 1,480 | 7,650 | 1,120 ool R

2 50 | 10750 | 2,360 | 9,050 | 1,950 | 7,760 | 1,450 | 7,040 | 1,200 | 5560 | 980 arre
*For cutting depth (ap, ae), refer to the above conditions for each section.

TipR
Determine the ap value based on the desired cusp height by
selecting it from the table below.
L cusp heig i (mm) ,Baﬁte)lo;totfc::a4izahzi a shape Igitaeng:r ger:(\j”ggprélocl:){l
Order No. Barrel R |0.0001 | 0.0003 | 0.0005| 0.001 | 0.003 | 0.005 fhat connects "tip R" and . \
GSA4TN2.5-12.5R-TH3 125 0.10 | 047 | 022 | 032 | 055 | 0.71 tool diameter" with double arc.
See the figure on the right.

GS4TN3.75-18.75R-TH3 1875 | 0.12 | 021 | 027 | 039 | 0.67 | 0.87 TeR Neck
GSA4TN5-25R-TH3 25 0.14 | 024 | 032 | 045 | 0.77 | 1.00
GSA4TN7.5-37.5R-TH3 375 0.17 | 0.30 | 039 | 055 | 095 | 1.22
GSA4TN10-50R-TH3 50 020 | 035 | 0.45 | 063 | 1.10 | 1.41 Interface between tip R and barrel R
[Note]

(DUse the appropriate coolant for the work material and machining shape.

(@Use a machine having as high rigidity and high accuracy as possible.

(3 These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
@If the rpm of the machine is low, lower the feed rate also to put the rpm and feed rate in the same ratio.



Field data

o In 3-axis machining evaluation test of machining surface step between GP1 T
barrel R and tip R
Cuttina conditions Machining with ( Shape measuring result
9 barre|gR —~— of linkage section
Work material : H13 (562HRC) Machining with
GP1T$20-TH308 tip R
Olaiéiziulul 'Ra0.76um
n=7,970min""' a
vi=960mm/min \
Cusp height setting value : 0.001mm L Linkage section)

Air-blow, Down cut -
Good machined surface
without machining step.

O Model machining of Matrix HSS with 5-axis machine

Tool : GS4TN10-50R-TH3 Machine : 5-axis machine, Air blow Work material : Matrix HSS (58HRC) Machining depth : 30mm
Work size : About 90mm Finishing time : About 2 hours. CAD/CAM : hyperMILL

Revolution| Cutting |Feed rate| Feed per | Depth | Depth | Cutting

Working| Flute speed tooth of cut | ofcut | time
. Process Tool area | shape n Ve vf fz ap ae
o (min-1) (m/min) |(mm/min)| (mm/t) (mm) | (mm) | (min)
E Roughing HGOF4100-20-TH Radius 2,200 69.1 1,760 0.2 0.4 3 92
m
= Finishing ETM4060-15-H Radius 3,700 69.7 1,780 0.12 024 | 3 13
0.6 0
CSATNE-25R-TH3 O | %' | 10560 | 1658 | 1.440 | 0.034
Seml-flnlshlng (O/H30mm) 0.2 0 46
® |Tipedge| 15,900 249.6 | 2,060 0.032 0 0.15
0.5 0
Barrel
_— GSATN3.76-18.75R-TH3 | @ | ‘edge | 11:370 | 127.5 | 1640 | 0.036
Finishing (O/H:25mm) 0.5 0 92
O |Tipedge| 18,500 207.4 1,800 0.024 0 0.7

Possible to finish tilted section and fillet section (connection surface) with one tool.
Good machined surface without machining steps which caused by tool change.

4]

The same tool could finish even fillet section.

Surface roughness is good even when
cutting with large pitch
Ra:0.515um Rz:2.574um



o Curved surface finishing of eyeglass shape

Lens tool -

Machining with tool axis tilted 20° (fixed)
ve=392m/min. fz=0.17mm/t. ap=0.1mm.
Cusp height =0.003mm, wet. DC=25mm, 3NT
Cutting efficiency about doubled with
Work material : STAVAX (420 Stainless Steel) the S"T"Iar surface roughness as ball
Machine : 5 axis M/C (HSK-A63) end mill.

o Semi-finishing of gentle sloped surface. (3 axis M/C)

. By utilizing GF3L type for semi-finishing
1 process after contour roughing, it is
possible to double the efficiency of a
standard ball mill.

Using the GALLEA series (GF3L, GP1LB) itis
possible to process from semi-finishing to
finishing with high efficiency

Work material : P20 Machine : 3 axis vertical M/C (HSK-A63)

p Tool Grad Cutting conditions Cutting
rocess 00 rade i .
(mireiny | ety | @iy (m':i/t) | ) Cus(‘?nmlght sth:cT(()r‘rlﬂ) Method time
Roughing | RD16B4032S32 | GX2160 | 200 |2000| 2400 (0.4 | 0.8 | 10 - 0.6 |Contouring| 27' 28"
Semi-roughing| GF3L25M-3-M12 | PN215 | 200 |2546| 3820 |05 | 0.5 | (2) | 0.02 0.1 | mamtace,| 357"
Finishing | GP1LB25M-M12 | PN215 | 720 |9180| 4590 [0.25| 0.1 | — 0.003 0 moaces | 630"

o Turbine blade finishing GF3L

Surface roughness

Ra=0.71um
Rz=3.52um

Ra=9.74um
Rz=34.6um

ve=500m/min. fz=0.4mm/t. vi=7,640mm/min.
ap=0.5mm. Cusp height=0.02mm. wet.
DC=25mm. Simultaneous 5-axis machining
Heal angle : 10° Fixed

GF3L25M-3-M12,/ TPHW1303-25 PN215

High efficiency finishing possible by

Work material : 420 Stainless Steel using GF3L type.
Machine : Multi-function machine (HSK-A63)




Field data

o Three-axis machining of auto mobile C pillar outer plate model

Lens part

Combining high efficiency and high
quality machining

. — Work material : H13 (43HRC) Machine : BT50 class
CAD/CAM : tebis

Large pitch

Lens part

Roughing®: About 4 hours.

@42mm  High feed tool TD4N type
Unequal part after roughing process can Roughing®@: About 50 min.
be machined at 1.4 times the rate of a -
conventional ball end mill. ¢20mm Ball end mill BCF type

Semi-finishing - finishing : About 8 hours.

®20mm  Ball end mill ABPF type

¢20mm  GALLEA GP1LB type
ZPHW200-LB PN215

¢16mm  Ball end mill ABPF type
®10mm  Ball end mill EMBE
»6mm Ball end mill EMBE

After roughing

Surface roughness improved by 40%
with the same processing time as
conventional ball end mill.

D
b=
=
-
m
=

Total cutting time : About 13 hours

After finishing

O Three-axis machining of automobile door panel model GP‘I LB

By separately using the GALLEA series and conventional tool, you can
process the rest of fillets speedy and with high quality.

For high hardened steel, GP1LB can process the part at 1.4 times the
rate of a conventional ball end mill of the same diameter.

Work material : D2 Modified (60HRC) Machine : BT40 class
CAD/CAM : WorkNC

Cutting Revolution | Feed per | Feedrate | Depth Depth Cusp | Removal
Process Tool sp‘(/aced n to;;th ot ofa <’:)ut ofa (;ut height stock | coolant
(m/min) (min-1) (mml/t) (mm/min) (mm) (mm) (um) (mm)
Roughing RHZP10165:-4 1105 65 1290 | 03 1,540 | 0.1 6.5 - 0.2 |Air-blow
Al gp1LBzomMm-M10 200 3183 | 02 1,273 | 005 | 1.0 6 0.1 |Air-blow
ﬁﬁgmg Corner etc. | EHHBA4080-ATH 136 5400 | 009 | 1.905 | 03 0.6 11 0.1 |Air-blow
Corner etc. |EHHB4050-ATH 135 8600 | 005 | 1,840 | 0.2 0.4 8 0.1 |Air-blow
Al gp1LBZOM-M10 200 3183 | 02 1,273 | 005 | 057 2 0 |Air-blow
Finishing | Corner etc. | EHHB4080-ATH 161 6,400 | 008 | 2050 | 005 | 025 2 0  |Air-blow
Corner etc. |EHHBA4050-ATH 160 | 10,200 | 005 | 1,980 | 0.05 | 0.20 2 0  |Air-blow

Total cutting time : About 4 hours



o Comparison of machined surface with the same pick.

Work material : Ductile Cast Iron

Tool : GP1LB30M-M16 ZPHW300-LB TH308
Conventional ball end mill 30mm

n=6,000min-1 vc=565m/min

vf=6,000mm/min

Pitch =0.6mm Removal stock =0.1mm

Conventional ball end mill GP1LB

- A e B
e ik ) ) S

Conventional
ball end mill

i T it 'l-ﬁ.r..“"-.h_-"-‘.".\_,_\,-"‘i-l..hh-'".u.-\. T B e et
Ra:0.8um Rz:4.66um Ra:0.36um Rz:2.42um

Surface roughness is about 1/2 of the ball end mill.

o Part of door-inner model for automobile (3-Axis)

Gentle sloped Combination of lens tool and barrel tool steep-slope and

surface gentle-slope can be finished with single tool
Using lens R
Ra0.234um .

H About 1.3 times as compared

with conventional ball end mill
Work material : P21 (42HRC)
Steep sloped Machine : BT40 class CAD/CAM : FF CAM
surface
Using barrel R For fillet processing, use connection-R edge.
Ra0.279um = &
s Corner R was processed using ball end mill.
Processing is completed. there is no connecting step on the surface.
b Tool Tool di Cutting conditions
rocess 00 ool dia. i Cutti t
(mimin) () (mm‘fmin) (m{fm) IZES; v mﬁ;?;’ ‘| Coolant
Gentl .
Semi- | slopad mucrace 16 231 | 4,600 | 1,840 | 0.2 1.6 0.15 Mist

finishing Steep GP1LB16M-M8 .

sloped surface | 7PHW160.LB16 PN215 | 10 181 | 3,600 | 1,440 | 0.2 16 0.15 Mist
Finishing slopay e ce | (Lens R:16, Barrel R:16) | 16 231 | 4,600 | 1,840 | 0.2 025 | 005 | Mist

sloper antace 16 181 3,600 | 1,440 0.2 0.25 0.05 Mist

GP1LB and GP1T inserts can be set in corresponding metric ABPF cutter body.

\AARAAN

Set to original cutter body Can be set in ABPF cutter body

The insert of GP1LB and GP1T are able to set in ABPF cutter body.
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1. Handling

]
@

Safety Considerations

When removing tool from packaging, be careful not to drop the tool on your foot or fingers.
When actually setting the inserts, be careful not to touch the cutting flute directly with your bare hands.

2. Mounting

]

When preparing to use, be sure that the insert is firmly screwed in the pocket and cutter is properly mounted on the tool holder.

(2) If abnormal chattering occurs during use, stop the machine immediately, identify the cause of the chatter and take corrective action.
3. Usage

(1) Before use confirm all dimensions, verify work material and programmed tool rotation.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the
cutting depth is large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Inserts are made of hard material and may break and be expelled from cutter at high speeds. Since there is a danger of injury to workers from chip evacuation, insert breakage or fire
safety precautions must be observed at all times. Including, but not limited to: safety glasses, machine enclosures or other means to create a safe environment for work. If you have
questions on safety, contact your supervisor.

« Do not use where there is a risk of fire or explosion.
« Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.



Indexable Tools, Milling Inserts

O Criteria table of Indexable Tools

Name/ltem Code

Radius Mill TR4D

Radius Mill TD4N

Cutter body] [ Insert
5a—0.06
pizg%e)lem

S|I!IN pu3 snipey

Radius Precision ARPF

Cutter body] ( Insert
93 0 Kl
2i 80 {OF

Ball Precision F ABPF

Cutter body
— P
giz001) (50

I pu3z |leg

Super Excellent Mini ASM

Cutter body] ( Insert
piz8 )M

[N pu3 alenbs

Carbide Shank for
Modular Mill

. Cutting edge angle Finishing . s
Shape, Tool dia. Max. Depth of cut Group Cutting Application Page
Planing Profiling m
& ‘Ji o
Rough
Die-sinking W %
®2~4inch —_—
®50~100mm + 1.2mm
= ."— Planing Die-sinking| Slotting
& & & ‘)J di @ .
r Rough -
% Profiling) | Helical
®.625~1.5inch ) -0dinch
®16~42mm == 1mm
Flaningl @ me»sinkingl
@
1~.39inch Profiling Helical
~ [2.5~10mm
®3/8~1inch ’
®6~32mm R e
Planing @ Diesinking
2 289 -
’ Profiling R %
®5/16~1inch RE+.0004inch
D6~32mm £0.01mm
Planingl @ Sluningl
\ T; m Die-sinking Profiling Helical 2 1 7
» T
®2~4inch « 90) % 3mm @ d"‘”““‘”g
~4incl ’ .
®50~100mm RE.079inch
235

\

$|00] ajqexapuj .
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. Coating materials




Coating materials for milling'inserts

Coating name

Base material's

Grade name : Hardness (HRA) Application Features
(S Bending strength (GPa)
JP4105 AJ Coating 93.3 For hardened steel 50HRC Uses ultra micro grain substrate and AJ Coating.
PVD 4.0 or more Suitable for 50HRC or more high hardness material cutting.
JP4120 AJ Coating 91.0 For hardened steel and alloy Uses micro grain substrate and AJ Coating.
PVD 4.0 steel (35-50HRC) Suitable for cutting of common steels through hardened steels.
PTH30E TH Coating 90.5 For wet general purpose Uses micro grain substrate and nanocomposite coating.
PVD 3.8 of steel Suitable for wet cutting.
JS Coating 90.6 Uses coarse grain substrate and JS coating.
| for steel
JS4045 PVD 27 General purpose for stee Suitable for cutting of the common steels.
GX2140 GX Coating 89.0 Dry high speed cutting Uses coarse grain substrate and GX Coating.
CVD 3.0 for Steel 35HRC or less Suitable for dry high speed mild steel cutting.
JS Coating 89.0 . Uses coarse grain substrate and JS Coating.
JS4060 PVD 3.0 For wet unstable cutting Suitable for unstable mild steel cutting and wet cuttting
JM4160 AJ Coating 89.0 General purpose for wet Uses coarse grain substrate and AJ Coating.
PVD 3.8 stainless steel cutting Suitable for univerasal stainless cutting.
ATHSOD ATH Coating 93.6 Finishing for hardened steels Uses ultra micro grain substrate and ATH Coating.
PVD 4.0 (45-65HRC) High wear resistance, Suitable for high hard material finishing.
TH303 ATH Coating 93.6 Finishing for hardened steels Uses ultra micro grain substrate and TH3 Coating.
PVD 4.0 (45-65HRC) High wear resistance, Suitable for high hard material finishing.
TH3 Coating 93.3 A Uses ultra micro grain substrate and TH3 Coating.
TH308 PVD 4.0 Finishing for hardened steels Suitable for hardened steel general finishing.
ATH Coating 93.3 e Uses ultra micro grain substrate and ATH Coating.
Finishing for h: |
ATHO8M PVD 4.0 inishing for hardened steels High wear resistance, Suitable for high hard material finishing.
PN Coating 93.3 A Uses ultra micro grain substrate and PN Coating.
PNO8M PVD 4.0 Finishing for hardened steels | o ii-bie for high speed steel finishing.
TH Coating 93.3 A Uses ultra micro grain substrate and nanocomposite coating.
PTHO8M PVD 4.0 Finishing for hardened steels Suitable for high speed steel finishing.
PCAOSM C Coating 93.3 Finishing for general steels Uses ultra micro grain substrate and TiAIN coating.
PVD 4.0 Suitable for general cutting.
ACS Coating 93.1 e Uses ultra micro grain substrate and ACS Coating.
ACSOSE PVD 3.6 Finishing for hardened steels Suitable for high speed steel finishing.
PN2 Coating 92.4 N Uses ultra micro grain substrate and PN2 Coating.
PN215 PVD 4.2 Finishing for general steels High adhesion resistance, Suitable for general steel finishing.
PN Coating 92.4 - Uses ultra micro grain substrate and PN Coating.
Finishing f | steel
PN18&M PVD 4.2 inishing for genera’ steets Suitable for general steel finishing.
PCA12M C Coating 92.4 Finishing for general steels Uses ultra micro grain substrate and TiAIN coating.
PVD 4.2 Suitable for general cutting.
sSD5010 SD Coating 92.0 For aluminium alloys and non Uses high hardness DLC Coating.
PVD 2.6 ferrousmetals Suitable for aluminium alloys etc. and non ferrous metals.
HD7010 HD Coating 91.3 For graphites and Uses high hardness diamond coating.
CVD 2.8 fiber-reinforced plastics (FRP) Suitable for wear resistance and graphite cutting etc.
ATH Coating 93.0 e ; Uses micro grain substrate and ATH Coating.
Finishing f
ATH10E PVD 3.8 inishing for cast iron Suitable for cast iron finishing.
TH3 Coating 92.4 N Uses ultra micro grain substrate and TH3 Coating.
TH315 PVD 4.2 Finishing for hardened steels Excellent in finishing of high hardened materials up to 55HRC.

Each characteristic value represents a typical value.
Please refer to Fuide to grades for milling inserts

sjeLiajew Hueon .






MOL.DINO

The Edge To Innovation

TR4D

High Feed Radius Mill

Chip Breaker Style Inserts
added

MOLDINO Tool Engineering, Ltd.

| New Product News | No. H1903A-3 | 2021-5 |

155



Technology

JM4160
JS4060 JP4120
i Gx2140
Copper  Carbon steel Stamless steel Pre-| hardened Hardened steel Hardened steel
Alloy steel Tool steel steel 45-50HRC 50-60HRC

Hardened
steel
30-45HRC

|res 01 Pocket Stability

=N

- Conventlonal

080 TR4D type
$TRA4D can cover a wider range of high feed applications

.070
= Cross-
. sectional ‘ ﬁ
E .050 — area
T oo 100% 110%
©
S 030
o020 ASR, ASRT, ASRF } ‘ ,
Q2 Constraint y

.010 area

.000 ¢ : : ‘ ‘ ‘ ‘

200HB 20 30 40 50 60 100% 135%

Material hardness (HRC)

|Features 02 Insert OpthﬂS

@®Increased cross-sectional and constraint areas have added
insert strength for high-load cutting applications.

Insert Options - 3 geometries & 5 insert grades cover various applications.

ardl .

The recommended default insert offers
superior cutting edge strength. Ideal for
general high-feed cutting.

Recommended for relatively continuous
(uninterrupted) cutting with short overhangs.
Ideal for pre-hardened steel (P20 and P21
materials).

SDNW120520TR SDNW120520TR-P SDMT120520TR NEW

Breaker type insert.
Ideal for rough machining with low-rigidity
work materials and low-horsepower M/C.

Comparison of cutting force

Cutting Conditions

. Work Material
Tool
SDNW120520TR Insert Model
Cutting Speed
Feed per tooth
2,500 3,000 3,500 4,000 4,500 Cutting depth
SDMT120520TR
(with breaker) Cutting force (N) Overhang
(Resultant force ; summation of the each component's maximum value) Air-blow

Pre-hardened steel (32HRC)
DCX = 2.480 inch (63mm)

SDNW120520TR : JP4120
SDMT120520TR : JP4120

Ve =492 SFM (150m/min)

fz = .059 IPT (1.5mm/t)

apxae = .039 x 1.654 inch (1.0x42mm)
7.874 inch (200mm)

Single edge cutting




|rees 03  Cutter body assortment

Line up includes:
* Inch and metric shell mill coupling

+ Additional insert clamps are available for corse pitch cutters when extreme rigidity is needed.
+ Multiple pitch options including a variable pitch design to reduce vibration.

Features 04 App|lcatIOn

© Max feed per tooth: fz =.079 IPT (2.0mm/tooth)
It is necessary to adjust the feed rate according to machining situation
® For best milling performance, recommend max cutting depth ap=.047 inch (1.2mm)
© Number of corners: 4 corners (single-side)
Economical multi-corner
O Advantages of single sided inserts compared to double sided inserts.
1) Large chip pocket for chip evacuation 2) Optimized rake angle reduces chip jamming 3) Higher clamping security than a 2 sided insert.
4) All corners can be fully used up 5) Large ramping angle

AJ Coating Series

New AJ coating is now applied to all 4100 series inserts. AJ »
coating features High Al(Aluminum) content AITiN PVD coating PVD Grade for machining
technology that delivers both improved heat resistance and Technology © high-hardness materials
coating adhesion. To further increase performance, 4100
series inserts have a special surface treatment that reduces
friction and minimizes welding.

JP4105

- Employs an ultra-fine cemented carbide substrate along with the new "AJ
Coating" to improve wear resistance.

+ Excellent wear resistance when machining high hardness materials of
50HRC or higher.

Coating structure

Welding-resistant
low-cutting-force coating PVD
surface layer

avyl .

Grade for machining pre-hardened
Technology or hardened materials J P4 1 20

Highly versatile with excellent cutting performance on pre-hardened steel or
hardened steel. (30-50 HRC).

Coating with excellent ”
wear resistance and PVD Grade for machining

chipping resistance Technology stainless-steel materials

JM4160

JM4160 features a tough substrate to handle demanding stainless materials
topped with AJ coating engineered specially for stainless materials.

GX Coating Series

Smooth surface and thick layer

Carbide

Coating structure

Improved welding resistance and heat
resistance

New anchor-effect alumina bonding
layer

Improved adhesion to aluminium oxide
layer

Hard layer with fine columnar structure

Improved wear resistance and chipping
resistance

Tough substrate
X Improved high toughtness,thermal
Carbide chipping resistance

CVD
Technology

General purpose for steel

GX2140

+ Smooth surfaced a-Al,O; layer with improved chipping / welding resistance

reduces sudden chipping of cutting edge.

+ Machining efficiency is improved for high speed, and high feed rate roughing by

using the hard layer with fine columnar structure.

+ Dry cutting of materials less than 35 HRC.
+ For continuous and light interrupted cutting.



Line up

(1)TR4D4: . B(M)-

With air hole With air hole
| DHUB | A DHUB )
DCONMS DCONMS
KWW KWW
by | [ byl T

mulgy [ [
| CBDP CBDP
AT |
DCiCB °
I

DCCB
} o
DCX DCX
I
Fig.1 with clamp piece set Fig.2 Multi-flutes (no clamp piece set)
it d Sl # of Dimensions (inch) i Fi
em code ocC nse ig.
Flutesss pCX |DHUB| LF |CBDP| KWW | b |DCONMS| DCCB <
ITR4D4032B-4 o 4 2.000 1.875 | 2.000 748 313 187 .750 .630 Fig.1
ITR4D4032B-5 o 3 2.000 1.875 | 2.000 748 313 187 .750 630 Fig.2
ITR4D4040B-4 o 4 2500 | 2375 | 2.000 .945 375 219 1.000 787 Fig.1
ITR4D4040B-6 o 6 2.500 | 2.375 | 2.000 .945 375 219 1.000 787 | SDNW120520TR Fig.2
ITR4D4048B-5 o 3 3.000 | 2.750 | 2.000 .945 375 219 1.000 787 | SDNW120520TR-P Fig.1
ITR4D4048B-7 o 7 3.000 | 2.750 | 2.000 .945 375 219 1.000 787 | SDMT120520TR Fig.2
ITR4D4048B-7-1.25 o 7 3.000 | 2.875 | 2.500 1.260 .500 281 1.250 1.024 Fig.2
ITR4D4064B-6 o 6 4.000 | 3.813 | 2.500 1.181 625 375 1.500 1.181 Fig.1
. ITR4D4064B-8 ® | 58 [ 4000 | 3813 | 2500 | 1.181 | 625 | 375 | 1500 | 1.181 Fig.2
|
3 .
5 Metric
Di -
Item code Stock F;I# ?f imensions (mm) Insert Fig.
utes) DCX | DHUB LF CBDP | KWW b DCONMS| DCCB
TR4D4050BM-3 o 3 50 47 50 20 10.4 6.3 22 17 Fig.1
TR4D4050BM-4 o 4 50 47 50 20 10.4 6.3 22 17 Fig.1
TRA4D4063BM-4 ® | 4 63 60 50 | 20 104 | 63 22 17 | SDNW120520TR Fig.1
TR4D4063BM-5 o 3 63 60 50 20 10.4 6.3 22 17 SDNW120520TR-P Fig.1
- : : SDMT120520TR |91
TR4D4080BM-5 o 3 80 76 70 22 12.4 7 27 20 Fig.1
TR4D4100BM-6 o 6 100 96 70 25.5 14.4 8 32 26 Fig.1
P rt The clamp screw is a consumable part. Clamp screw replacement is dependent on use.
arts We recommend replacing screw at signs of wear on screw seat chamfer.
Parts Insert Screw Clamp Piece Set Wrench Screw Anti-Seizure Agent
&
SLEEE Fastening 0
torque
(N-m)
Order No. 262-141 29 CM3.5-141 105-T15 P37

@ : Inventory maintained in US



Fig.1 s Fig.2 s Fig.3 S
SDNW120520TR SDNW120520TR-P SDMT120520TR
Car.bon steel [ [ M M M : General cutting,
M | Stainless Steel [ | First recommendation
Cast Iron/Ductile Cast Iron [ | [ | [ | [ | [ : General cutting,
Hardened steel [ Second recommendation
. : GX Dimensions | Dimensions
JP4120 | JM4160 | JS4045 | JS4060 | GX2140| IC S IC S
SDNW120520TR N o o AN o o 5.56 219 Fig.1
SDNW120520TR-P [ ) [ ) 127 | 500 | Fig.2
SDMT120520TR M o' o' ° ® 5.76 227 | Fig.3
% 1 . Can be used to process the precipitation hardend stainless steel.
[Note] Please note that the GX coating and JS coating do not cause a reaction in conductive touch sensors.
Grade map for less than 35HRC @l Grade map for work material
‘ Chlpplng resistance - Work Hardness e Work Hard ork Hard
=) I
GX2140 )| £
58 JM4160
JP4120
«Wet cutting Dry cutting | GX2140 JP4105 JP4120 JP4120
, \
' Carbon steel, Carbon steel | Hardened Steel .
(zomigsot?s . Aloysteel i Alloy steel | Pre-Harden Steel ! T:gdj%%dl_lségl Stainless Steel Duci?laeség(s):lron
(30HRC orless) (30~45HRC) | (45~50HRC) |

@ : Inventory maintained in US

A\ : Discontinued after stock runs out

avyl .



Recommended Cutting Conditions

Inch

Face Milling, Side Milling

Red indicates primary recommended insert grade.

Work Material | Insert Cutter Dia. ¢ 2.000(4NT) & 2.000(5NT) @ 2.500(4NT) ¢ 2.500(6NT)
Grade Overh.ang <300 . o <300 " - <30C . o <30C . o
Ratio ~ | General HighSpeed3 50C5~7DC/>70C General HighSpeed3 5005~7D0/>70C General HighSpeed3 5005~7DC/>7DC General HighSpeed3 50C5~7DC/>7DC
n(min) | 940 [1,250[ 940 | 810 | 690 | 940 [1,250] 940 | 810 | 690 | 750 [1,000] 750 | 650 | 550 | 750 [1,000] 750 | 650 | 550
General ve(SFM) | 492 | 654 | 492 | 424 | 361 | 492 | 654 | 492 | 424 | 361 | 491 | 654 | 491 | 425 | 360 | 491 | 654 | 491 | 425 | 360
Structural GX2140 [ 1PW 270 | 400 | 270 [ 230 | 200 | 330 | 490 | 330 | 290 | 240 | 210 | 320 | 210 | 180 | 160 | 320 | 470 | 320 | 280 | 230
%2 (IPT) 071 |.079|.071|.071].071[.071].079 | .071 | .071].071].071|.079 | .071 | .071 | .071|.071|.079|.071|.071 | .071
Steel JS4060 5, Groh) [.039 | .039 | 1039 | .031|.031 |.039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031|.039 |.039 | .039 | .031].031
(200HB or less) ae (inch)  [1.600[1.600[1.600[1.600(1.600|1.6001.600]1.600[1.600[1.600]2.000]2.000|2.000]2.000[2.000{2.000(2.000(2.000]2.000/2.000
Qinch¥min)| 16.8 [25.0 [ 16.8 [11.4 ] 99 |20.6 [30.6 [ 206 [14.4|11.9]|16.4|25.0|16.4 | 11.2| 9.9 | 25,0 36.725.0 | 17.4 | 14.3
n(min) | 940 [1,250[ 940 | 810 | 690 | 940 [1,250] 940 | 810 | 690 | 750 [1,000] 750 | 650 | 550 | 750 [1,000] 750 | 650 | 550
ve(SFM) | 492 | 654 | 492 | 424 | 361 | 492 | 654 | 492 | 424 | 361 | 491 | 654 | 491 | 425 | 360 | 491 | 654 | 491 | 425 | 360
Carbon Steel GX2140 [ 1(PM) 270 | 400 | 270 | 230 | 200 | 330 [ 490 | 330 | 290 | 240 | 210 | 320 | 210 | 180 | 160 | 320 | 470 | 320 | 280 | 230
Alloy Steel 154060 | 21PD .071].079.071|.071].071].071[.079 | .071 | .071].071].071[.079 | .071 [ .071 [ .071|.071].079 | .071[.071 | .071
(<35HRC) ap(inch) | .039].039[.039 [.031[.031|.039].039|.039|.031|.031.039.039 | .039].031[.031].039|.039 | .039 | .031 | .031
ae (inch)  [1.600[1.600[1.600[1.600(1.600|1.600]1.600]1.600[1.600[1.600{2.000]2.000|2.000]2.000[2.000{2.000[2.000|2.000]2.000|2.000
Qinch¥min)| 16.8 [25.0 [ 16.8 [11.4 | 99 |20.6 [ 30.6 [20.6 [ 14.4|11.9]| 164|250 16.4 | 11.2| 9.9 |25.0|36.7 | 25.0 | 17.4 | 14.3
n(min) | 810 | 940 | 810 | 690 | 560 | 810 | 940 | 810 | 690 | 560 | 650 | 750 | 650 | 550 | 450 | 650 | 750 | 650 | 550 | 450
ve(SFM) | 424 | 492 | 424 | 361 | 293 | 424 | 492 | 424 | 361 | 293 | 425 | 491 | 425 | 360 | 295 | 425 | 491 | 425 | 360 | 295
Carbon Steel JPa120 [v(PM) 230 | 300 | 230 | 170 | 140 | 290 [ 370 | 290 | 220 | 180 | 180 | 240 | 180 | 140 | 110 | 280 | 360 | 280 | 210 [ 170
Alloy Steel Jsa060 =D .071 | .079 | .071|.063 | .063 | .071[.079 | .071 | .063 | .063 | .071[.079 | .071 | .063 | .063 | .071 | .079 | .071[.063 | .063
(35~45HRC) ap(inch) |.039[.039[.039 [.031 [.031[.039.039 |.039 | .031|.031|.039.039 |.039].031[.031.039|.039 | .039 | .031 | .031
ae (inch)  [1.600[1.600[1.600[1.600]1.600|1.600]1.600]1.600[1.600[1.600]2.000]2.000|2.000]2.000]2.000{2.000[2.000(2.000]2.000|2.000
Q(inch¥min)| 14.4 [18.7 (144 8.4 | 6.9 181231181109 8.9 | 14.0|18.7 | 14.0| 8.7 | 6.8 | 21.8|28.121.8]13.0] 105
nmin) | 630 - |630 530|440 | 630 | - | 630 | 530 | 440 [ 500 | - | 500 | 430 | 350 | 500 | - | 500 | 430 | 350
) ve(SFM) [ 330 | - [ 330|278 | 230|330 | - |330 278|230 327 | - [327 281229327 | - |327|281] 229
300 series wiPM) | 100 | - | 100 | 80 | 70 | 120 | - [ 120|100 | 90 | 80 | - | 80 | 70 | 50 | 120 | - | 120 | 100 | 80
Stainless Steel |JM4160|%(PT) 039] - |.039].039].039[.039] - [.039[.039].039].039] - [.039|.039|.039|.039| - [.039].039].039
(WET) ap(inch) |.039] - [.039[.031[.031[.039] - |.039[.031[.031].039] - [.039].031[.031[.039| - [.039.031].031
ae(inch) [1.600] - [1.600[1.600[1.600[1.600] - [1.600[1.600[1.600{2.000] - |2.000/2.000]/2.000{2.000] - [2.000]2.000|2.000
Qlinch®min)| 62 | - 62 | 40 | 35| 75| - |75 50| 45|62 - | 62|43 31|94 - 946250
n(min) | 560 | - | 560 | 500 | 440 | 560 | - | 560 | 500 | 440 | 450 | - | 450 | 400 | 350 | 450 | - | 450 | 400 | 350
Precipitation ve(SFM) [ 203 [ - [ 293 | 262 | 230 | 293 | - [293 [ 262 | 230 [ 295 - [295 (262 [ 229 [295 | - | 295 | 262 | 229
Hardening JVI4160 [ 0PM) 70 | - [ 70 |60 [ 50 [ 90 | - [ 90 | 80 [ 70 | 60 [ - [ 60 | 50 | 40 | 80 | - [ 80 [ 70 | 70
Stainless Steel | JPa120 2PD 031] - |.031].031[.031].031| - [.031].031[.031]|.031[ - [.031[.031[.031|.031| - [.031[.031.031
ap(inch) |.039] - [.039[.031].031[.039] - |.039[.031[.031[.039] - |.039[.031[.031[.039[ - [.039.031].031
(WET) ae(inch) [1.600] - [1.600[1.600[1.600[1.600] - [1.600[1.600[1.600{2.000] - |2.000/2.000/2.000{2.000] - [2.000]2.000/2.000
Qnch¥min)| 44 | - 44 |30 | 25|56 | - |56 |40 35|47 | - |47 31| 25|62 - 1624343
n(min) | 940 [1,250[ 940 | 810 | 690 | 940 [1,250] 940 | 810 | 690 | 750 [1,000] 750 | 650 | 550 | 750 [1,000] 750 | 650 | 550
ve(SFM) | 492 | 654 | 492 | 424 | 361 | 492 | 654 | 492 | 424 | 361 | 491 | 654 | 491 | 425 | 360 | 491 | 654 | 491 | 425 | 360
Sl GX2140 [ v (Pm) 300 | 400 | 300 | 260 | 220 | 370 | 490 | 370 | 320 | 270 | 240 | 320 | 240 | 210 | 170 | 360 [ 470 | 360 | 310 | 260
! JS4060 | 2 (PT) .079 | .079.079|.079].079|.079 [ .079 [ .079 [ .079 | .079 | .079 | .079 | .079 | .079 | .079 | .079 | .079].079[.079 | .079
Ductile Cast Iron JP4120 @0 tinch) | 039 [.039|.039 |.031[.031[.039 | .039 |.039 | .031 [ .031|.039|.039 |.039 ] .031 [ .031|.039 |.039|.039 | .031 | .031
ae (inch)  [1.600[1.600[1.600[1.600]1.600|1.600]1.600]1.600[1.600[1.600{2.000]2.000|2.000]2.000[2.000{2.000[2.000|2.000]2.000/2.000
Q(inch¥min)| 18.7 [25.0 [ 18.7 [ 12.9110.923.1[30.6 [ 231 | 159|134 18.725.0 | 18.7 | 13.0 | 105|281 [36.7 | 28.1 | 19.2 | 16.1
- n(min) | 500 | 560 | 500 | 440 | 380 | 500 | 560 | 500 | 440 | 380 | 400 | 450 | 400 | 350 | 300 | 400 | 450 | 400 | 350 | 300
=z ve(SFM) | 262 [ 293 | 262 | 230 | 199 | 262 | 293 | 262 | 230 | 199 | 262 | 295 | 262 | 229 | 196 | 262 | 295 | 262 | 229 | 196
o Hardened Steel | Jpa120 | v.(PW) 40 [ 70 | 40 | 40 | 30 | 50 | 90 [ 50 [ 40 | 40 | 30 | 60 | 30 | 30 | 20 | 50 [ 80 | 50 | 40 | 40
(45~50HRC) | JP4105 = (PT) .020 | .031 | .020 | .020 | .020 [ .020 | .031 | .020 | .020 | .020 | .020 | .031 | .020 | .020 | .020 | .020 | .031 | .020 [ .020 | .020
ap(inch) | .031[.031[.031[.024 | .024 | .031].031[.031[.024 | .024 | .031|.031 | .031].024 | .024 | .031 [ .031 | .031 | .024 | .024
ae (inch)  [1.600[1.600[1.600[1.600(1.600|1.600]1.600]1.600[1.600[1.600]2.000]2.000|2.000]2.000]2.000|2.000(2.000(2.000]2.000|2.000
Q(inch¥min)] 2.0 | 35 [ 20 | 15 | 12 | 25 45 [ 25 [ 15| 15|19 [ 37 |19 | 14 | 10| 31 | 50 [ 31 [ 19 [ 1.9
n(min) | 500 | 560 | 500 | 440 | 380 | 500 | 560 | 500 | 440 | 380 | 400 | 450 | 400 | 350 | 300 | 400 | 450 | 400 | 350 | 300
ve(SFM) | 262 [ 293 | 262 | 230 | 199 | 262 | 293 | 262 | 230 | 199 | 262 | 295 | 262 | 229 | 196 | 262 | 295 | 262 | 229 | 196
Hardened Steel | Jp4105 |V.(PM) 30 | 50 | 30 | 30 | 20 | 40 [ 70 [ 40 | 40 | 30 | 30 | 40 [ 30 | 20 | 20 | 40 | 60 | 40 [ 30 [ 30
(50~60HRC) | JP4120 fz (IPT) .016 | .024 | .016 | .016 | .016 | .016 [ .024 [ .016 | .016 | .016 | .016 | .024 | .016 | .016 | .016 | .016 | .024 | .016 [ .016 | .016
ap(inch) | .031[.031[.031 [.024 | .024 |.031[.031[.031[.024 | .024 | .031|.031 |.031.024 | .024 | .031 [ .031 | .031 | .024 | .024
ae (inch)  |1.600[1.600[1.600(1.600/1.600{1.600(1.600(1.600(1.600[1.600{2.000]2.000|2.000[2.000[2.000{2.000(2.000/2.000|2.000|2.000
Qinch¥min)] 15 | 25 [ 15 [ 12 8 [20[35 [ 20115 [12[19[25[19[10[10|25[37[25[14[14
Standard CUttlng Conditions for plunglng Red indicates primary recommended insert grade.
Work Material | Insert Cutter Dia. & 2.000(4NT) & 2.000(5NT) & 2.500(4NT) & 2.500(6NT)
Grade Ovﬁg%“g <3DC (3~5DC[5~7DC| >7DC | <3DC |3~5DC[5~7DC| >7DC | <3DC |3~5DC5~7DC| >7DC | <3DC |3~5DC5~7DC| >7DC
n(min) | 1,250 | 1,250 | 1,070 | 940 | 1,250 | 1,250 | 1,070 | 940 | 1,000 | 1,000 | 850 | 750 | 1,000 | 1,000 | 850 | 750
JP4120 | ve SFM) 654 | 654 | 560 | 492 | 654 | 654 | 560 | 492 | 654 | 654 | 556 | 491 | 654 | 654 | 556 | 491
Cast Iron GX2140 [ 2PM) 40 40 30 20 50 50 30 30 30 30 20 20 50 50 30 30
Ductile Cast Iron 2 (IPT) .008 | .008 | .006 | .006 | .008 | .008 | .006 | .006 | .008 | .008 | .006 | .006 | .008 | .008 | .006 | .006
JS4060 [ (inch) <0.5DC <0.5DC <0.5DC <0.5DC
ae (inch) =.354 =.354 =.354 =.354

{Note] (DThis table provides general guidelines for cutting conditions; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
In particular, when performing shoulder milling in combination with slotting or machining of cutting widths close to slots, etc., chattering vibrations may occur, which can lead to trouble.
Therefore, please consider the following when adjusting the conditions;
* Reduce rotation speed and table feed rate by 50 to 70%
* Reduce cutting depth ap by 50 to 70%
* Reduce cutting width ae by 50 to 70%
(@Please note that the GX coating and JS coating do not cause a reaction in conductive touch sensors.

(3®JP4105 is for the high-hardness steels. It is not suitable for Non-heat-treated steel material.



a?[ ap
Work Material | Insert Cutter Dia. ¢ 3.000(5NT) ¢ 3.000(7NT) ®4.000(6NT) ¢ 4.000(8NT)
ori ateria
Grade Overh'ang <300 ' o <3DC . o <3DC . - <3DC . o
Ratio ~ | General HighSpeed3 50C5~7DC/>7DC General HighSpeed3 5DC5~7DG>7DC General HighSpeed3 5005~7DC/>7C General HighSpeed3 50C5~7DC/>7DC
n(min) | 630 | 840 | 630 | 540 | 460 | 630 | 840 | 630 | 540 | 460 | 470 | 630 | 470 | 410 | 340 | 470 | 630 | 470 | 410 | 340
General ve (SFM) | 495 | 660 | 495 | 424 | 361 | 495 | 660 | 495 | 424 | 361 | 492 | 660 | 492 | 429 | 356 | 492 | 660 | 492 | 429 | 356
Structural GX2140 [/ 1PW) 220 | 330 [ 220 [ 190 | 160 | 310 | 460 | 310 | 270 | 230 | 200 | 300 | 200 | 170 | 140 | 270 | 400 | 270 | 230 | 190
Steel 184060 =D 071 |.079|.071|.071].071|.071].079 | .071 | .071].071|.071|.079 | .071 | .071 | .071|.071|.079|.071 | .071 | .071
ap(inch) | .039].039 |.039 |.031 [.031].039 |.039|.039 | .031|.031|.039 | .039 |.039 | .031[.031.039|.039 [ .039 | .031 | .031
(200HB or less) ae (inch)  [2.400[2.400(2.400(2.400|2.400|2.400/2.400[2.400(2.400(2.400]3.200]3.200]|3.200]3.200(3.200{3.200(3.200(3.200]3.200|3.200
Qinch¥min)| 20.6 [30.9 [ 20.6 [ 14.1 | 11.9[29.0 [43.1 [29.0 [20.1 | 17.1|25.0 | 37.4 | 25.0 | 16.9 | 13.9|33.7 | 49.933.7|22.8]18.8
n(min) | 630 | 840 | 630 | 540 | 460 | 630 | 840 | 630 | 540 | 460 | 470 | 630 | 470 | 410 | 340 | 470 | 630 | 470 | 410 | 340
ve(SFM) | 495 | 660 | 495 | 424 | 361 | 495 | 660 | 495 | 424 | 361 | 492 | 660 | 492 | 429 | 356 | 492 | 660 | 492 | 429 | 356
Carbon Steel GX2140 |V (PM) 220 [ 330 [ 220 | 190 | 160 | 310 [ 460 | 310 | 270 | 230 | 200 | 300 | 200 | 170 | 140 | 270 | 400 | 270 | 230 | 190
Alloy Steel 154060 =0T .071].079.071|.071].071[.071[.079 .071 | .071].071].071[.079 | .071 [ .071 [ .071].071].079 | .071 [ .071 | .071
(<35HRC) ap(inch) |.039[.039[.039 [.031[.031].039|.039|.039 | .031|.031|.039.039 | .039].031[.031.039|.039 [ .039 | .031 | .031
ae inch)  [2.400[2.400(2.400(2.400|2.400|2.400(2.400[2.400(2.400(2.400|3.200]3.200|3.200]3.200/3.200{3.200(3.200(3.2003.200|3.200
Q(inch¥min)| 20.6 [30.9 [ 20.6 [14.1 [ 11.9[29.0[43.1 [29.0 [20.1 | 17.1|25.0 | 37.4 | 25.0 | 16.9 | 13.9|33.7 | 49.9(33.7|22.8[18.8
n(min) | 540 | 630 | 540 | 460 | 380 | 540 | 630 | 540 | 460 | 380 | 410 | 470 | 410 | 340 | 280 | 410 | 470 | 410 | 340 | 280
ve(SFM) | 424 | 495 | 424 | 361 | 298 | 424 | 495 | 424 | 361 | 298 | 429 | 492 | 429 | 356 | 293 | 429 | 492 | 429 | 356 | 293
Carbon Steel JPa120 | (PM) 190 [ 250 | 190 [ 140 [ 120 | 270 [ 350 | 270 | 200 | 170 | 170 | 220 [ 170 | 130 | 110 | 230 | 300 | 230 | 170 | 140
Alloy Steel 154060 | =1PT .071|.079 | .071|.063|.063|.071[.079 | .071 | .063 | .063 | .071[.079 | .071 | .063 | .063 | .071 | .079 | .071 | .063 | .063
(35~45HRC) ap(inch) |.039[.039 [.039 [.031 [.031].039|.039|.039 | .031|.031|.039.039 |.039].031[.031.039 |.039 | .039 | .031 | .031
ae (inch)  [2.400[2.400(2.400(2.400|2.400|2.400(2.400[2.400(2.400(2.400|3.200|3.200|3.200|3.200(3.200{3.200(3.200(3.200]3.200|3.200
Q(inch¥min)| 17.8 [23.4 [17.8 [10.4 | 8.9 [25.3[32.8 [ 253 [14.9112.6 | 21.2|27.521.2|12.910.9|28.7 |37.428.7| 16.9 | 13.9
nmin) | 420 | - [ 420 [ 360 | 290 | 420 | - | 420 [ 360 | 290 [ 310 | - | 310270 [ 220 [ 310 | - | 310 | 270 | 220
. ve(SFM) [ 330 | - [ 330 [ 283 | 228330 | - | 330|283 |228|325| - |325[283 230|325 - |325]| 283 230
300 series Vi (IPM) 80 | - | 80 | 70 | 60 | 110 - | 110 100| 80 | 70 | - | 70 | 60 | 50 | 100 | - | 100 | 80 | 70
Stainless Steel |JM4160] % (PT) 039] - |.039].039].039[.039] - [.039[.039].039]|.039] - [.039|.039|.039|.039| - [.039].039.039
(WET) aplinch) |.039] - [.039[.031[.031]|.039] - [.039].031].031].039] - [.039].031[.031[.039| - [.039].031].031
ae(inch) [2.400] - [2.400[2.400|2.400|2.400] - [2.400[2.400/2.400[3.200] - |3.200[3.200/3.200{3.200] - [3.200/3.200]3.200
Qlinch¥min)| 75 | - [ 75 |52 | 45[103] - (10374 |60 |87 | - |87 | 60 | 50 [125| - [125] 7.9 | 6.9
nmin) [ 380 | - [380 330 | 290|380 | - | 380330290280 - |280] 250220280 - |280] 250 | 220
Precipitation ve(SFM) [ 208 [ - | 298 | 259 | 228 [ 298 | - | 298 | 259 | 228 [ 293 | - [ 293 [ 262 [ 230 [ 293 | - | 293 | 262 | 230
Hardening IM4160 [ 20PM) 60 | - | 60 | 50 | 40 | 80 [ - [ 80 [ 70 | 60 | 50 | - [ 50 [ 50 [ 40 [ 70 | - | 70 | 60 | 50
Stainless Steel | JP4120 | 29PD 031] - |.031].031[.031[.031] - [.031].031[.031]|.031[ - [.031[.031[.031|.031| - [.031[.031.031
ap(inch) |.039| - [.039[.031].031|.039] - [.039[.031[.031].039] - |.039[.031[.031[.039[ - [.039].031|.031
(WET) ae(inch) [2.400] - [2.400[2.400(2.400|2.400] - [2.400[2.400/2.400{3.200] - |3.200[3.200[3.200{3.200] - [3.200/3.200]/3.200
Qlinch®min)| 56 | - [ 56 | 37 | 30| 75| - | 7552|4562 - |62 |50 40|87 | - 876050
n(min) | 630 | 840 | 630 | 540 | 460 | 630 | 840 | 630 | 540 | 460 | 470 | 630 | 470 | 410 | 340 | 470 | 630 | 470 | 410 | 340
ve(SFM) | 495 [ 660 | 495 | 424 | 361 | 495 | 660 | 495 | 424 | 361 | 492 | 660 | 492 | 429 | 356 | 492 | 660 | 492 | 429 | 356
S GX2140[ v iPm) 250 | 330 | 250 | 210 | 180 | 350 | 460 | 350 | 300 | 250 | 220 | 300 | 220 | 190 | 160 | 300 | 400 | 300 | 260 | 210
Ductile Cast | JS4060 | z (PT) .079 | .079.079|.079].079].079[.079 | .079 [ .079 | .079 | .079 | .079 | .079 | .079 | .079 | .079 | .079 ] .079 | .079 | .079
uctile Last Iron { o490 [ nch) | .039 |.039 [ .039 [ .031 |.031[.039 | .039 | .039 | .031 | .031[.039 | .039 | .039 | .031 | .031.039 |.039 |.039 | .031 | .031
ae inch)  [2.400[2.400[2.400(2.400|2.400|2.400(2.400[2.400(2.400(2.400]3.200]3.200|3.200/3.200/3.200{3.200(3.200(3.200]3.200|3.200
Qlinch¥min)| 23.4 [30.9 [ 23.4 156 | 13.4 | 32.8 | 43.1 | 32.8 [ 22.3|18.6 | 27.5|37.4 | 27.5|18.8 | 159|374 499374258208
n(min) | 330 | 380 | 330 | 290 | 250 | 330 | 380 | 330 | 290 | 250 | 250 | 280 | 250 | 220 | 190 | 250 | 280 | 250 | 220 | 190
ve(SFM) | 259 [ 298 | 259 | 228 | 196 | 259 | 298 | 259 | 228 | 196 | 262 | 293 | 262 | 230 | 199 | 262 | 293 | 262 | 230 | 199
Hardened Steel | Jpa120 [v:(PW 30 [ 60 | 30 | 30 | 30 | 50 [ 80 | 50 | 40 | 40 | 30 | 50 | 30 | 30 | 20 | 40 | 70 | 40 [ 40 | 30
(45~50HRC) | JP4105 2 (PT) .020 | .031 | .020 | .020 | .020 | .020 [ .031 | .020 | .020 | .020 | .020 | .031 | .020 | .020 | .020 | .020 | .031 [ .020 | .020 | .020
ap(inch) |.031[.031[.031 [.024 | .024 | .031[.031[.031[.024 | .024 [ .031 | .031 | .031.024 | .024 | .031 [ .031 | .031 | .024 | .024
ae inch)  [2.400[2.400(2.400(2.400|2.400|2.400(2.400[2.400(2.400(2.400|3.200/3.200|3.200]3.200/3.200|3.200(3.200(3.200]3.200|3.200
Qlinch¥min)] 22 45 [ 22 [ 17 | 1.7 | 37 | 6.0 [ 37 [ 23 | 23|30 5030|2315 4069403123
n(min) | 330 | 380 | 330 | 290 | 250 | 330 | 380 | 330 | 290 | 250 | 250 | 280 | 250 | 220 | 190 | 250 | 280 | 250 | 220 | 190
ve(SFM) | 259 [ 298 | 259 | 228 | 196 | 259 | 298 | 259 | 228 | 196 | 262 | 293 | 262 | 230 | 199 | 262 | 293 | 262 | 230 | 199
Hardened Steel | Jpa105 [v.(PW) 30 | 50 | 30 | 20 [ 20 | 40 [ 60 | 40 | 30 | 30 | 20 [ 40 [ 20 | 20 | 20 | 30 | 50 [ 30 [ 30 [ 20
(50~60HRC) | JP4120 fz (IPT) .016 | .024 | .016 | .016 | .016 | .016 [ .024 | .016 | .016 | .016 | .016 | .024 | .016 | .016 | .016 | .016 | .024 | .016 [ .016 | .016
ap(inch) | .031[.031[.031 [.024 | .024 | .031 [ .031[.031[.024 | .024 | .031|.031 |.031[.024 | .024 | .031 [ .031 | .031 [ .024 | .024
ae (inch)  |2.400[2.400[2.400(2.400|2.400|2.400(2.400[2.400(2.400(2.400{3.200|3.200|3.200[3.200[3.200{3.200(3.200/3.200|3.200|3.200
Qinch¥min)| 22 137 [ 22 [ 12 1123045 [ 30 [ 17117 |20 402015 | 15|30 |50]30][23][15
l)f
aod
1
Work Material | Insert Cutter Dia. ¢ 3.000(5NT) & 3.000(7NT) & 4.000(6NT) ¢ 4.000(8NT)
ork Materia
Grade Ovﬁgt‘i%”g <3DC (3~5DC[5~7DC| >7DC | <3DC |3~5DC5~7DC| >7DC | <3DC |3~5DC(5~7DC| >7DC | <3DC |3~5DC5~7DC| >7DC
n (min-1) 840 | 840 | 710 | 630 | 840 | 840 | 710 | 630 | 630 | 630 | 530 | 470 | 630 | 630 | 530 | 470
JP4120 [e SFM) 660 | 660 | 558 | 495 | 660 | 660 | 558 | 495 | 660 | 660 | 555 | 492 | 660 | 660 | 555 | 492
Cast Iron GX2140 | (PM) 30 30 20 20 50 50 30 30 30 30 20 20 40 40 30 20
Ductile Cast Iron fz (IPT) .008 | .008 | .006 | .006 | .008 | .008 | .006 | .006 | .008 | .008 | .006 | .006 | .008 | .008 | .006 | .006
JS4060 [ (inch) <0.5DC <0.5DC <0.5DC =0.5DC
ae (inch) =.354 =.354 =.354 =.354

[Note]

(®To prevent tool damage due to chip clogging, always use a chip removal method such as an air blower, etc.
©Since there is a danger of the removed chips flying out and causing injury to workers, fire, or damage to eyes, during use be sure to cover the work area with a safety cover and have
workers wear protective equipment such as glasses, etc. to make the work area safe.
@Perform insert replacement at an early stage to prevent chipping due to excessive use.
(®The following equation can be used to determine the metal removal rate per unit time Q;
Q(inch®/min)=ap(inch)xae(inch)xvi(IPM)

(@For strongly interrupted cutting, when unsupported length is long, or for wet cutting, JM4160 is recommended.

avyl .



Recommended Cutting Conditions

Metric

Face Milling, Side Milling

Red indicates primary recommended insert grade.

Work Materia Insert Cutter Dia. ¢1.969 inch (50mm) (3NT) $1.969 inch (50mm) (4NT) & 2.480 inch (63mm) (4NT)
ori ateria
Grade Overh.ang <3DC b - <3DC _ - <3DC _ -

Ratio ~ | General [High Speed 3~5DC|5~7DC| >7DC General | High Speed 3~5DC|5~7DC| >7DC General | High Speed 3~5DC|5~7DC| >7DC
1 (min") 950 | 1,270 [ 950 | 830 | 700 | 950 [ 1,270 | 950 | 830 | 700 | 760 | 1,010 | 760 | 660 | 560
General ve (SFM) 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361
Structural GX2140 [(PW) 202 | 300 | 202 176 149 | 269 | 400 | 269 | 235 198 | 215 | 318 | 215 187 159
Steel 1S4060 fz (IPT) 071 | .079 | 071 | .071 | .071 | .071 | .079 | .071 | .071 | .071 | .071 | .079 | .071 | .071 | .071
€e ap (inch) 039 [ .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031
(200HB or less) ae (inch) 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.969 | 1.969 | 1.969 | 1.969 | 1.969
Q (inch¥min)| 8.1 12.0 | 8.1 5.6 48 10.8 | 16.0 | 108 | 7.5 6.3 10.8 | 159 | 108 | 7.5 6.3
1 (min) 950 | 1,270 | 950 | 830 | 700 | 950 [ 1,270 | 950 | 830 | 700 | 760 | 1,010 | 760 | 660 | 560
ve (SFM) 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361
Carbon Steel GX2140 [ v(PW) 202 300 202 176 149 269 | 400 269 235 198 215 318 215 187 159
Alloy Steel 154060 [2PD 071 [ 079 | 071 [ 071 | .071 | 071 | 079 | .071 [ .071 | .071 | .071 | .079 | .071 | .071 | .071
(<35HRC) ap (inch) 039 | .039 | .039 | .031 031 | .039 | .039 [ .039 | .031 031 039 | .039 | .039 | .031 031

ae(inch) | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.969 | 1.969 | 1.969 | 1.969 | 1.969
Qunchymin)| 81 | 12.0 | 81 | 56 | 48 | 10.8 | 16.0 | 108 | 75 | 63 | 108 | 159 | 10.8 | 7.5 | 63

n(min) | 830 | 950 | 830 | 700 | 570 | 830 [ 950 | 830 | 700 | 570 | 660 | 760 | 660 | 560 | 450

ve(SFM) | 426 | 492 | 426 | 361 | 295 | 426 | 492 | 426 | 361 | 295 | 426 [ 492 | 426 | 361 | 295
Carbon Steel JP4120 |v0PM) 176 | 224 [ 176 | 132 [ 108 | 235 | 299 [ 235 | 176 | 144 | 187 [ 239 | 187 | 141 [ 113
Alloy Steel Js4060 2P0 .071 [ .079 [ .071 | .063 | .063 | .071 [ .079 | .071 [ .063 [ .063 | .071 | .079 [ .071 | .063 [ .063
(35~45HRC) ap(inch) | .039 [ .039 [ .039 | .031 [ .031 | .039 [ .039 [ .039 | .031 [ .031 | .039 [ .039 | .039 [ .031 [ .031

ae (inch) 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.969 | 1.969 | 1.969 | 1.969 | 1.969
Q (inch¥min)| 7.0 9.0 7.0 4.3 35 9.4 12.0 9.4 5.6 4.6 9.4 12.0 94 5.6 4.5

1 (min") 640 5 640 | 540 | 450 | 640 c 640 | 540 | 450 | 510 5 510 | 430 | 350
. ve (SFM) 328 o 328 | 279 | 230 | 328 c 328 | 279 | 230 | 328 o 328 | 279 | 230

300 series v (IPM) 76 2 76 64 53 | 101 z 101 | 85 71 80 2 80 68 55
Stainless Steel |JM4160 % (PT) .039 - 039 | .039 | .039 | .039 = 039 | 039 | .039 | .039 - 039 | .039 | .039
(WET) ap (inch) .039 - 039 | .031 | .031 | .039 = 039 | .031 | .031 | .039 - 039 | .031 | .031
ae(inch) | 1.575 | - 1.575 | 1.575 | 1.575 | 1.575 | - 1.575 | 1.575 | 1.575 | 1.969 | - 1.969 | 1.969 | 1.969

Q (inch¥min)| _ 3.0 S 30 | 20 17 | 40 = 40 | 27 | 23 | 40 5 40 | 27 | 22

7 (min") 570 5 570 | 510 | 450 | 570 = 570 | 510 | 450 | 450 = 450 | 400 | 350

Precipitation ve (SFM) 295 = 295 | 262 | 230 | 295 = 295 | 262 | 230 | 295 = 295 | 262 | 230
; vi (IPM) 54 5 54 48 43 72 = 72 64 57 57 = 57 50 44
g?:;ifgs"s]gsmel ‘3';':1133 R.(PT) 031 | - | 031 | 031 | 031 | 031 | - | 031 | 031 | 031 | 031 | - | 031 | .031 | .01
ap (inch) .039 = 039 | .031 | .031 | .039 = 039 | .031 | .031 | .039 = 039 | .031 | .031

(WET) as(inch) | 1.575 | - 1.575 | 1575 | 1.575 | 1.575 | - 1.575 | 1.575 | 1.575 | 1.969 | - 1.969 | 1.969 | 1.969
Qinch¥min)| 2.2 = 22 15 14 | 29 = 29 | 20 18 | 28 = 28 | 20 18

n (min") 950 | 1,270 | 950 | 830 | 700 | 950 | 1270 | 950 | 830 | 700 | 760 | 1,010 | 760 | 660 | 560

v (SFM) 492 | 656 | 492 | 426 | 361 | 492 | 656 | 492 | 426 | 361 | 492 | 656 | 492 | 426 | 361

Cast Iron GX2140[vi(Pm) 224 | 300 | 224 | 196 | 165 | 299 | 400 | 299 | 261 | 220 | 239 | 318 | 239 | 208 | 176
! J$4060 [ (PT) 079 | 079 | 079 | 079 | 079 | 079 | 079 | .079 | .079 | 079 | .079 | 079 | 079 | .079 | .079
Ductile Cast Iron | ypa190 [ tinch) 039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031

ae (inch) 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.969 | 1.969 | 1.969 | 1.969 | 1.969
Q (inch¥min)] 9.0 12.0 9.0 6.3 53 12.0 16.0 12.0 8.3 7.0 12.0 15.9 12.0 8.3 7.0

ardl .

n(min) | 510 | 570 | 510 | 450 | 380 | 510 | 570 | 510 | 450 | 380 | 400 | 450 | 400 | 350 | 300
ve(SFM) | 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197
Hardened Steel | Jpa120 [v(PM) 30 | 54 | 30 | 27 | 22 | 40 | 72 | 40 | 35 | 30 | 31 57 | 31 28 | 24
(45~50HRC) | JPa105 [PD 020 | .031 | .020 | .020 | .020 | .020 | .031 | .020 | .020 | .020 | .020 | .031 | .020 | .020 | .020
aplinch) | .031 | .031 | .031 | .024 | .024 | .031 | .031 | .031 | .024 | .024 | .031 | .031 | .031 | .024 | .024
ae(inch) | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.969 | 1.969 | 1.969 | 1.969 | 1.969
Qnch¥min)| 1.0 | 17 | 10 | 6 6 | 13 | 23 [ 13 [ 9 7 | 13 [ 23 | 13 | 8 7
n(min) | 510 | 570 | 510 | 450 | 380 | 510 | 570 | 510 | 450 | 380 | 400 | 450 | 400 | 350 | 300
ve(SFM) | 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197
Hardened Steel | Jpa105 [40PW) 24 | 41 24 | 21 18 | 32 | 54 | 32 | 28 | 24 | 25 | 43 | 25 | 22 19
(50~60HRC) | JP4120 |LPD 016 | .024 | .016 | .016 | .016 | .016 | .024 | .016 | .016 | .016 | .016 | .024 | .016 | .016 | .016
ap(inch) | .031 | .031 | .031 | .024 | .024 | .031 | .031 | .031 | .024 | .024 | .031 | .031 | .031 | .024 | .024
ae(inch) | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.575 | 1.969 | 1.969 | 1.969 | 1.969 | 1.969
Qnctymin] 8 13 | 8 5 4 [ 10 [ 17 | 10 [ 7 6 | 1.0 [ 17 | 10 [ 7 6

Standard Cutting Conditions for plunging

Red indicates primary recommended insert grade.

Work Matara | nsert [CU1ErD|  ®1.969 inch (50 nn ) (3NT) ¢1.969 inch (50mm) (4NT) ¢ 2.480 inch (63mm) (4NT)
ork Materia
Grade | Overhang | 3pC | 3~5DC | 5~7DC | >7DC | <3DC | 3~5DC | 5~7DC | >7DC | <3DC | 3~5DC | 5~7DC | >7DC
n (min-!) 1,270 1,270 1,080 950 1,270 1,270 1,080 950 1,010 1,010 860 760
JP4120 | < (SFM) 656 656 558 492 656 656 558 492 656 656 558 492
Cast Iron GX2140 vi (IPM) 30 30 19 17 40 40 26 22 32 32 20 18
Ductile Cast Iron fz (IPT) .008 .008 .006 .006 .008 .008 .006 .006 .008 .008 .006 .006
JS4060 [ 1 inch) =0.5DC =0.5DC =0.5DC
ae (inch) =.354 =.354 =.354

{Note] (DThis table provides general guidelines for cutting conditions; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
In particular, when performing shoulder milling in combination with slotting or machining of cutting widths close to slots, etc., chattering vibrations may occur, which can lead to trouble.
Therefore, please consider the following when adjusting the conditions;
+ Reduce rotation speed and table feed rate by 50 to 70%
* Reduce cutting depth ap by 50 to 70%
+ Reduce cutting width ae by 50 to 70%
(@Please note that the GX coating and JS coating do not cause a reaction in conductive touch sensors.
m (3JP4105 is for the high-hardness steels. It is not suitable for Non-heat-treated steel material.



a?[ ap
. Insert Cutter Dia. ¢2.480 inch (63mm) (5NT) ¢ 3.150 inch (80mm) (5NT) ¢3.937 inch (100mm) (6NT)
Work Materi! Overhang | <3DC___Ia_gnols7pg| 57pG |-<30C la spcls~7DG| >7DC |-—<30C |3 spci5~7DC| >7DC
Ratio ~ | General | High Speed General | High Speed General | High Speed
7 (min) 760 | 1,010 | 760 | 660 | 560 | 600 | 800 | 600 | 520 | 440 | 480 | 640 | 480 | 410 | 350
General ve (SFM) 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361
Structural GX2140 [ 0PW 269 | 398 | 269 | 234 | 198 | 213 | 315 | 213 | 184 | 156 | 204 | 302 | 204 | 174 | 149
Steel 14060 [21PD 071 | 079 | .071 | .071 | .071 | 071 | .079 | .071 | .071 | .071 | .071 | .079 | .071 | .071 | .071
ap (inch) 039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031
(200HB or less) ae (inch) 1.969 | 1.969 | 1.969 | 1.969 | 1.969 | 2.520 | 2.520 | 2.520 | 2.520 | 2.520 | 3.150 | 3.150 | 3.150 | 3.150 | 3.150
Qinch¥min)] 135 | 199 | 135 | 94 80 | 136 | 202 | 136 | 94 80 | 163 | 242 | 163 | 112 | 95
7 (min1) 760 | 1,010 | 760 | 660 | 560 | 600 | 800 | 600 | 520 | 440 | 480 | 640 | 480 | 410 | 350
ve (SFM) 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361
Carbon Steel GX2140 | (PW) 269 398 269 234 198 213 315 213 184 156 204 302 204 174 149
Alloy Steel 154060 | =P 071 | 079 | 071 | 071 | 071 | 071 | .079 | .071 [ .071 | 071 | .071 | .079 | .071 | .071 | .071
(<35HRC) ap (inch) 039 | .039 | 039 | .031 | 031 | .039 | .039 | .039 [ .031 | 031 | .039 | .039 | .039 | .031 | .031
ae (inch) 1.969 | 1.969 | 1.969 | 1.969 | 1.969 | 2.520 | 2.520 | 2.520 | 2.520 | 2.520 | 3.150 | 3.150 | 3.150 | 3.150 | 3.150
Qinch¥min)] 135 | 199 | 135 | 94 80 | 136 | 202 | 136 | 94 80 | 163 | 242 | 163 | 112 | 95
7 (min) 660 | 760 | 660 | 560 | 450 | 520 | 600 | 520 | 440 | 360 | 410 | 480 | 410 | 350 | 290
ve (SFM) 426 | 492 | 426 | 361 295 | 426 | 492 | 426 | 361 205 | 426 | 492 | 426 | 361 295
Carbon Steel JPat20 [PW) 234 299 234 176 142 184 236 184 139 113 174 227 174 132 109
Alloy Steel Y4060 [21PD 071 | .079 | .071 | .063 | .063 | .071 | .079 | .071 | .063 | .063 | .071 | .079 | .071 | .063 | .063
(35~45HRC) ap (inch) 039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031
ae (inch) 1.969 | 1.969 | 1.969 | 1.969 | 1.969 | 2.520 | 2.520 | 2.520 | 2.520 | 2.520 | 3.150 | 3.150 | 3.150 | 3.150 | 3.150
Qinch¥min)] 11.7 | 150 | 11.7 | 7.0 57 | 118 | 151 | 11.8 | 7.1 58 | 139 | 182 | 139 | 85 7.0
1 (min") 510 5 510 | 430 | 350 | 400 400 | 340 | 280 | 320 5 320 | 270 | 220
. ve (SFM) 328 S 328 | 279 | 230 | 328 328 | 279 | 230 | 328 S 328 | 279 | 230
300 series vt (PM) 100 5 100 | 85 | 69 | 79 79 | 67 | 55 | 76 5 76 | 64 | 52
Stainless Steel |JM4160|% (PT) .039 = .039 | .039 | .039 | .039 .039 | .039 | .039 | .039 = .039 | .039 | .039
(WET) ap (inch) .039 = .039 | .031 | .031 | .039 .039 | .031 | .031 | .039 = 039 | .031 | .031
ae (inch) 1.969 S 1.969 | 1.969 | 1.969 | 2.520 2.520 | 2.520 | 2.520 | 3.150 = 3.150 | 3.150 | 3.150
Q (inch¥min)| 5.0 - 5.0 34 2.8 5.0 5.0 34 2.8 6.1 = 6.1 4.1 3.3
1 (min1) 450 = 450 | 400 | 350 | 360 360 | 320 | 280 | 290 = 290 | 250 | 220
Precipitation ve (SFM) 295 = 205 | 262 | 230 | 295 205 | 262 | 230 | 295 = 205 | 262 | 230
; vi (IPM) 71 5 71 63 55 57 57 50 44 55 = 55 47 42
g?ari?ﬁgs”s]gsmel "’]';':11253 % (PT) 031 | - | 031 | 031 | 031 | .031 031 | 031 | 031 | 031 | - | 031 | .031 | .031
ap (inch) .039 = .039 | .031 | .031 | .039 .039 | .031 | .031 | .039 = 039 | .031 | .031
(WET) ae (inch) 1.969 5 1.969 | 1.969 | 1.969 | 2.520 2.520 | 2.520 | 2.520 | 3.150 = 3.150 | 3.150 | 3.150
Q (inch¥min)| 3.5 5 35 25 2.2 36 = 36 2.6 2.2 4.4 5 44 3.0 2.7
7 (min1) 760 | 1,010 | 760 | 660 | 560 | 600 | 800 | 600 | 520 | 440 | 480 | 640 | 480 | 410 | 350
ve (SFM) 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361 492 | 656 | 492 | 426 | 361
S GX2140 [ v 1Pm) 299 | 398 | 299 | 260 | 220 | 236 | 315 | 236 | 205 | 173 | 227 | 302 | 227 | 194 | 165
Ductile Cast | = (PT) 079 | 079 | 079 | 079 | 079 | 079 | 079 | .079 | 079 | 079 | 079 | .079 | .079 | .079 | .079
uctile Last Iron ap (inch) 039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031 | .039 | .039 | .039 | .031 | .031
ae (inch) 1.969 | 1.969 | 1.969 | 1.969 | 1.969 | 2.520 | 2.520 | 2.520 | 2.520 | 2.520 | 3.150 | 3.150 | 3.150 | 3.150 | 3.150
Qinch¥min)] 15.0 | 199 | 150 | 104 | 88 | 151 | 202 | 151 | 105 | 89 | 182 | 242 | 182 | 124 | 106
7 (min") 400 | 450 | 400 | 350 | 300 | 320 | 360 | 320 | 280 | 240 | 250 | 290 | 250 | 220 | 190
ve (SFM) 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197
Hardened Steel vi (IPM) 39 71 39 35 30 31 57 31 28 24 30 55 30 26 22
(45~50HRC) % (PT) 020 | .031 | .020 | .020 | .020 | .020 | .031 | .020 | .020 | .020 | .020 | .031 | .020 | .020 | .020
ap (inch) 031 | .031 | .031 | .024 | .024 | .031 | .031 | .031 | .024 | .024 | .031 | .031 | .031 | .024 | .024
ae (inch) 1.969 | 1.969 | 1.969 | 1.969 | 1.969 | 2.520 | 2.520 | 2.520 | 2.520 | 2.520 | 3.150 | 3.150 | 3.150 | 3.150 | 3.150
Q (inch¥min)| 1.6 2.8 1.6 1.0 9 1.6 29 1.6 1.1 9 1.9 35 1.9 1.3 1.1
7 (min") 400 | 450 | 400 | 350 | 300 | 320 | 360 | 320 | 280 | 240 | 250 | 290 | 250 | 220 | 190
ve (SFM) 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197 | 262 | 295 | 262 | 230 | 197
Hardened Steel vi (IPM) 31 53 31 28 24 25 43 25 22 19 24 41 24 21 18
(50~60HRC) fz (IPT) 016 | .024 | .016 | .016 | .016 | .016 | .024 | .016 | .016 | .016 | .016 | .024 | .016 | .016 | .016
ap (inch) 031 | .031 | .031 [ .024 | .024 | .031 | .031 | .031 | .024 | .024 | .031 | .031 | .031 [ .024 [ .024
ae (inch) 1.969 | 1.969 | 1.969 | 1.969 | 1.969 | 2.520 | 2.520 | 2.520 | 2.520 | 2.520 | 3.150 | 3.150 | 3.150 | 3.150 | 3.150
Q (inch¥min)|_ 1.3 2.1 1.3 8 7 1.3 2.2 1.3 9 7 15 2.6 1.5 1.0 9
pr
ned
[
Work M | Cutter Dia. ¢2.480 inch (63mm) (5NT) ¢3.150 inch (80mm) (5NT) ¢ 3.937 inch (100mm) (6NT)
ork Materia
Ovﬁgt‘i%”g <3DC | 3~5DC | 5~7DC | >7DC | <3DC | 3~5DC | 5~7DC | >7DC | <3DC | 3~5DC | 5~7DGC | >7DC
n (min-1) 1,010 1,010 860 760 800 800 680 600 640 640 540 480
ve (SFM) 656 656 558 492 656 656 558 492 656 656 558 492
Cast Iron vi (IPM) 40 40 26 22 31 31 20 18 30 30 19 17
Ductile Cast Iron fz (IPT) .008 .008 .006 .006 .008 .008 .006 .006 .008 .008 .006 .006
pf (inch) =0.5DC =0.5DC =<0.5DC
ae (inch) =.354 =.354 =.354

[Note]

(@For strongly interrupted cutting, when unsupported length is long, or for wet cutting, JM4160 is recommended.

(®To prevent tool damage due to chip clogging, always use a chip removal method such as an air blower, etc.
©Since there is a danger of the removed chips flying out and causing injury to workers, fire, or damage to eyes, during use be sure to cover the work area with a safety cover and have
workers wear protective equipment such as glasses, etc. to make the work area safe.
@Perform insert replacement at an early stage to prevent chipping due to excessive use.
(®The following equation can be used to determine the metal removal rate per unit time Q;

Q(inch®min)=ap(inch)xae(inch)xvi(IPM) ,/ 1000

avyl .



Precautions for use

O Programming guidance

- In CAM, define the tool shape as .118 inch (R3.0mm) radius shape.

< =
Corner R Definition in CAM Remains Maximum cutting depth % R ,‘fé
inch (mm) inch (mm) inch (mm) 2 % =3
> » St
118 (R3.0) 039 (1.0) 047 (1.2) G y > 5%
o=
\

.346 inch (8.8mm)

O Maximum ramp angle and helical hole diameter

+ Since the cutting flute does not extend to the center of the cutter, there are limitations on the maximum ramp angle. However, it is possible to
helical mill without a pilot hole as shown in below table.

2.000 inch or 50mm
30
3.228~3.780
82~96

2.500 inch or 63mm
5
4.252~4.803
108~122

3.000 inch or 80mm
1.7°
5.591~6.142
142~156

Tool Diameter
Max ramp angle 6
Hole Dia. (inch)
Hole Dia. (mm)

4.000 inch or 100mm
1°
7.165~7.717
182~196

‘ Ramp angle 8

‘ Ramping

@ H|%

I
i
I
D) . .
. . Helical milling

[Note] ®Please set the ramp angle within the above range on table. we recommend to use less than 1 °.
Pilot hole is necessary if the hole diameter is larger than that range.
(@For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.
®For helical cutting, please set the "ap" to around 50% of recommended cutting condition.
@)t is recommended that the tool be used while performing sufficient chip removal and checking
that there are no abnormal vibrations.

O Attention for the corner change

* Turn the insert counterclockwise upon corner change.

ardl

O High Feed Tools Lineup

Application Matrix: Rough Machining

. Featu;e f THo:dder Insert Programing Max
o (st i fadene FCIECL)  vpor ety | 000 svape | (SO T S
o & © © ~50HRC H‘%"ﬁ%ﬁ? ik w | 20 0
ASRIMULT \ © ~ GQOHRC H‘%"ﬁ%ﬁ? .62156126.200 2 | & (1)2 20 s
ASRF-mini © - GQOHRC . .75200126.200 ! o 20 i
ASR . © ~ eoaRc - '722:;15000 A (;,15; (275;
o B 0| O | | oo U @ e 2| O
IASAF ‘ © ~ eoaRc N | 45 20
TR4D E E © ~ GOOH RC H‘En“uﬁ%zgw 2.05%0;46200 ¢ N (;15; ((1)427)

% For details of tool specifications, please check on catalog or website (www.moldino.com/en-US/)



Field Data

No. User name

Work

(mold type / parts)

Competitor

Tools & cutting conditions

Evaluation

1 Company A

Plastic mold

(for automotive bumper)

Pre-hardened steel

(42HRC)

[Tools]
TR4D4100B-6 (¢3.937 inch -6 flutes)
SDNW120520TR-P: JP4120

[Cutting conditions]

ve:351 SFM (107m/min) ,

f22.071 IPT (1.8mm/t)

OH:16.063 inch (408mm) (4D)

apxae = .039 x 2.559 inch (1.0 x 65mm)

[Tools]
TR4D4080B-5 (¢3.150 inch -5 flutes)
SDNW120520TR-P: JP4120

[Cutting conditions]

vc:328 SFM (100m/min),

f2:.067 IPT (1.7mm/t)

OH:16.063 inch (408mm)

apxae = .039 x 2.047 inch (1.0 x 52 mm)

Achieved high efficiency stable cutting
with long projection

2 | CompanyB

Shear blade
SCM440
(47 ~ 48HRC)

Competitor G
3 corner
High-feed tools

[Tools]

TR4D4063BM-5 (¢2.480 inch -5 flutes)
SDNW120520TR: JP4120

vc:390 SFM (119m/min)

2:.031 IPT (0.8mml/t)

apxae = .039 x 1.732 (1.0 x 44mm)

1.5 times longer tool life against
competitors

3 | Company C

Forging dies
(for crank shaft)
H13

(46 ~ 48HRC)

Competitor Y
4 corner
High-feed tools

[Tools])
TR4D4100B-6 (¢3.937 inch -6 flutes)
SDNW120520TR :JP4120

[Cutting conditions]

ve:331 SFM (101m/min)

f2:.017 IPT (0.42mm/t)

apxae = .059 x 2.756 inch (1.5 x 70mm)

Achieved stable cutting with 1.2 times
efficiency

It was well received since small and
curlled cutting chips were generated

4 Company D

Lens mold
4140(A)

Competitor J
3 corner
High-feed tools

[Tools]
TR4D4063BM-5 (¢2.480 inch -5 flutes)
SDNW120520TR: JP4120

[Cutting conditions]

vc:430 SFM (131m/min)

2:.047 IPT (1.2mm/t)

apxae = .043 ~.071 x 1.968 Inch
(1.1 ~ 1.8 x 50mm)

Achieved stable cutting with 1.6 times
efficiency

It was well received since machining
noise and cutting chipps are small

The diagrams and table data are examples of test results, and are not guaranteed values.
“MoLDINO” is registered trademarks of MOLDINO Tool Engineering, Ltd.

_ Safety Considerations

1. Handling

(1) When removing tool from packaging, be careful not to drop the tool on your foot or fingers.
(2) When actually setting the inserts, be careful not to touch the cutting flute directly with your bare hands.

2. Mounting

(1) When preparing to use, be sure that the insert is firmly screwed in the pocket and cutter is properly mounted on the tool holder.
(2) If abnormal chattering occurs during use, stop the machine immediately, identify the cause of the chatter and take corrective action.

3. Usage

(1) Before use confirm all dimensions, verify work material and programmed tool rotation.
(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting
depth is large, the rigidity of the machine being used is low, or according to the conditions of the work material.
(3) Inserts are made of hard material and may break and be expelled from cutter at high speeds. Since there is a danger of injury to workers from chip evacuation, insert breakage or fire safety
precautions must be observed at all times. Including, but not limited to: safety glasses, machine enclosures or other means to create a safe environment for work. If you have questions on
safety, contact your supervisor.
« Do not use where there is a risk of fire or explosion.
+ Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.

avyl .
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Technology

JM4160
Raugting @
____raa____ 7

1 1 1
Stainless steel ~ Carbon steel  Pre-hardened steel Hardened steel Cast iron
Alloy steel Hardened steel 45_55HRC
30-45HRC

| Features 01 Reduces uncut portion on work pieces

The cutting edge geometry of the TD4N is designed to
minimize remaining stock in the uncut portion of the
insert to reduce process variability and cycle time. ’ Based on 2mm (.078") corner radius insert

Conventional

New insert design doubles usable corners from 2 to 4 high feed tool

without impacting edge security or performance.

Maximum remains Maximum remains
0.5mm (.02") 0.2mm (.008")

Features 02 Economical 4-corner inserts with chip breakers for various applications

The TD4N is engineered to utilize both sides of the insert doubling cutting edges
from 2 to 4 while maintaining performance and edge security of a single sided

insert. As an added plus, the chip breaker rake angle was increased to reduce Front ' /00 Back
cutting forces and improve chip discharge. ]

Corner identification

marks
O Features of insert breaker
. C breaker
= First choice breaker for machine steel 30 to 50 HRC. Breaker is
= designed to be resistant to chip jamming, vibrations and crater wear.
#%. B breaker
4 Designed for application that require low cutting resistance. The B Magrified view of cutting edge cross section
breaker has a positive rake making it ideal for both stainless and
low carbon steels. Positive rake angle

Cutting force comparison ‘

M Resultant force

B breaker
10% down

C breaker

C breaker

B breaker

0 1000 2000
Cutting force (N) (kgf)



Features 03 Large minor cutting diameter minimized stock variation

Compared to conventional high feed tools,
TDA4N high feed cutters have a large minor
diameter. The large minor diameter minimizes
the uncut material in shoulders and enables
an increased width of cut -ae- for improved
cutter paths and floor blends without
sacrificing performance.

Photograph of machined
surface at corner (viewed
from above)

(Flat area)

Tool diameter

The TD4N insert is designed to curl the chip up and
into the new chip pocket design before discharge. The
breakthrough concept in high feed milling chip control
minimizes the possibility of chip jamming especially
when machining shoulders.

Crushed cutting chips Discharged cutting chips

New AJ coating is now applied to all 4100 series inserts. AJ coating features High AITiN PVD coating technology that
delivers both improved heat resistance and coating adhesion. To further increase performance, 4100 series inserts have a
special surface treatment that reduces friction and minimizes welding.

NPalL .

e Grade for machining pre-hardened

Special smooth surface Technology or hardened materials J P 41 20
treatment to reduce friction.

Highly versatile with excellent cutting performance on
pre-hardened steel or hardened steel. (30-50 HRC).

High AITiN improves

heat resistance. .
Grade for machining

PVD

Technology stainless-steel materials JM 41 60

Coating adhesion to
substrate improved JM4160 features a tough substrate to handle demanding
Coating structure stainless materials topped with AJ coating engineered
specially for stainless materials.

?:;nology General purpose for steel  ]S4045

JS4045 is an existing PVD coated steel grade selected for the TD4N cutter due to its exceptional toughness in interrupted
or unstable applications. JS4045 should be used when JP4120 encounters chipping.



Line up

e -l ITDAN20:

= LH

Inch

LF

— Fig.1

w - o (Standard type)
= i

DCONMS

Dimensions (Inch)
# of
Style Item code Flutes DCX DC LF LH DCONMS Type Insert
ITD4N2010S-2 2 0.625 0.389 4.000 1.250 0.625
Z ITD4N2012S-3 3 0.750 0.514 5.000 2.000 0.750
‘8_ ITD4N2016S-4 4 1.000 0.764 5.500 2.500 1.000
? 2 | ITD4N2020S-5 5 1.250 1.014 6.000 2.750 1.250
Q
= ITD4N2024S-6 6 1.500 1.264 6.000 1.750 1.500
~ Fig.1 ENMUO603ER-B/C
() ITD4N2010L-2 2 0.625 0.389 6.000 2.000 0.625 J
% — | ITD4N2012L-3 3 0.750 0.514 6.250 3.250 0.750
S | ITD4N2016L-4 4 1.000 0.764 7.000 4.000 1.000
«Q
ITD4N2020L-5 5 1.250 1.014 8.000 5.000 1.250
ITD4N2024L-6 6 1.500 1.264 9.000 1.750 1.500

(32)-: Metric

L W TDAN20:

. 3 . = — (Standard type)
.'-.':—‘_' - - LF
L]
S
S Fig.2
(Undercut type) o
o 4

LF

LH

A
!
DCX
DCONMS

g
3 Z
8 g
Dimensions (mm)
Style Iltem code F;I#u?efs DCX DC LF LH DCONMS Type Insert
TD4N2016S-2 2 16 10 100 30 16
2 TD4N2020S-3 3 20 14 130 50 20 Fig 1
‘g TD4N2025S-4 4 25 19 140 60 25 Y
2 | TD4N2032S-5 5 32 26 150 70 32
TD4N2040S32-6 6 40 34 150 45 32 Fig.2
@ TD4N2016L-2 2 16 10 150 50 16 Fig.1
Q =
=] TD4N2018L-2 2 18 12 150 25 16 Fig.2
~ ENM ER-B
() TD4N2020L-3 3 20 14 160 80 20 Fig.1 UOGOSER-B/C
ﬁ? — | TD4N2022L-3 3 22 16 160 30 20 Fig.2
é TD4N2025L-4 4 25 19 180 100 25 Fig.1
TD4N2028L-4 4 28 22 180 35 25 Fig.2
TD4N2032L-5 5 32 26 200 120 32 Fig.1
TD4N2035L-5 5 35 29 200 40 32 Fig.2
TD4N2040L32-6 6 40 34 220 45 32 Fig.2
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Dimensions (Inch)
# of

ltemcode IFites| pox DC LF ovL L1 DCON | DHUB | THSZMS | DRVS Insert
ITD4N2010M-2 | 2 | 0625 0.389 0.984 1653 0217 0.335 0.504 N8 0.304
ITD4N2012M-3 | 3 | 0.750 0.514 1181 1.929 0.217 0.413 0.701 M10 0.591
ITD4N2016M-4 | 4 1.000 0.764 1378 2244 0.217 0.492 0.819 M12 0.669 | ENMUOBO3ER-B/C
ITD4N2020M-5 | 5 1.250 1014 1575 2481 0.236 0.669 1134 M16 0.866
ITD4N2024M-6 | 6 1,500 1.264 1575 2.481 0.236 0.669 1134 M16 0.866

Note Do not apply lubricants such as grease, etc. to the contact faces and modular screws of the modular mill, special shanks and special arbor.

TR TD4AN20 M-

Metric

OvL

LF

DCX

VAR
f—]

DCONMS

DHUB

L1

Dimensions (mm)

NPalL .

# of
ltemcode Irites| pox DC LF ovL L1 DCON | DHUB | THSZMS | DRVS Insert
TD4N2016M-2 | 2 16 10 25 42 55 85 128 N8 10
TD4N2018M-2 | 2 18 12 25 42 55 85 128 N8 10
TD4N2020M-3 | 3 20 14 30 49 55 105 178 M10 15
TD4N2022M-3 | 3 22 16 30 49 55 105 178 M10 15
TD4N2025M-4 | 4 25 19 35 57 55 125 2038 M12 17
TD4N2028M-4 | 4 28 22 35 57 55 125 2038 M12 || L STREED
TD4N2032M-5 | 5 32 26 40 63 6 17 28.8 M16 22
TD4N2035M-5 | 5 35 29 40 63 6 17 28.8 M16 22
TD4N2040M-6 | 6 40 34 40 63 6 17 28.8 M16 22
TD4N2042M-6 | 6 7 36 40 63 6 17 28.8 M16 22

Note Do not apply lubricants such as grease, etc. to the contact faces and modular screws of the modular mill, special shanks and special arbor.



Line

up

Super Radius Mill

TDA4N type

INSL T T
Fig.1 Fig.2
Tougher edge Reduce cutting force
C breaker —H B breaker
ENMUO603ER-C ENMUO603ER-B
Carbon Steel [~ | [ | [ |
M | Stainless Steel [ | M : General cutting, First recommendation
Cast Iron [~ | Il ] []: General cutting, Second recommendation
Hardened Steel [ ]
AJ-Coated JS-Coated GX-Coated Size (mm
Item code ToICeIrance (mm) Shape
ass JP4120 | JM4160 JS4045 GX2140 INSL W1 T
ENMUO603ER-C [} [} () [} Fig.1
M 10 6 4.2 —————
ENMUO603ER-B [} [ () [} Fig.2
® [nventory maintained in US Note the GX2140 can not be used with conductive touch sensors.
Material Name Coating Name Application Features
ISO Classification Coating Type PP
. Uses fine grain substrate and AJ coating.
JP4120 AJ Coating . i
P10-M10-K10 PVD For pre-hardened steel (35-50HRC) and alloy steel. Suitable for cutting of common steels through
pre-hardened steels.
JM4160 AJ Coating General purpose for stainless steel Uses high toughness substrate and AJ coating.
. M40 PVD purp ’ Suitable for cutting of stainless steels.
e |
o
o
=
JS4045 JS Coating General puroose for steel Uses tough substrate and JS coating.
P30-K30 PVD P ' Suitable for general steel cutting.
GX2140 GX Coating ) . Uses tough substrate and GX coating.
Dry high d cutting for steel 35HRC or less.
P40-K40 CVD R oriess Suitable for dry high speed mild steel cutting.

The clamp screw is a consumable part.
Clamp screw replacement is dependent

on use, we recommend replacing screw
at signs of wear on screw seat chamfer.

Parts Clamp Screw Screw Driver Screw Anti-Seizure Agent
&
Shape Fastening J
torque
(N-m)
Item code 250-141 1.1 104-T8 P-37
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Recommended Cutting Conditions

ae

INCH

Red indicates primary recommended insert grade.

TOOI n n n n n
Mok oo | Recommended | Diameter @5/8" (2 flutes) | ©3/4" (3flutes) | O1" (4flutes) | B1.25" (5flutes) | ©1.5" (6 flutes)
nsertGrade | overhangratio | ~30c | 4D¢ | ~3pc | ADC. | ~3pc | 4D | ~spc APC | ~3pc | ABC
T 3380| ©2990| 2710| 2390| 2170 1910| 1690| 1490| 1350| 1190
Vo (sfm) 558| 492| 558| 492 558| 492| 558| 492| 558| 492
Carbon Steel W el 319| 28| 384| 339| 410| 361 399| 352| 383| 337
Alloy Steel ‘jéﬁ;ﬁg 2 (inch/%) 0.047| 0.047| 0047| 0047| 0.047| 0.047| 0.047| 0047| 0.047| 0.047
<30HRC ap (inch) 0.031| 0.024| 0031| 0024| 0.031| 0024 0.031| 0024 0031| 0.024
ae (inch) 0.394| 0.394| 0551| 0551| 0.748| 0.748| 0.866| 0.866] 1.102| 1.102
Q (in3/min) 39| 27| 66| 45| 95| 65| 107| 73| 134 8.9
)] 2990| 2590| 2390| 2070| 1910| 1660| 1490| 1290| 1190| 1040
Ve (sfm) 492|  426| 492| 426| 492| 426 492| 426| 492| 426
Alloy Steel Pt Vi {inch/min) 235| 204| 282| 244| 301| 261| 293| 254| 281| 246
Tool Steel 54045 2 (inch/t) 0.039| 0.039| 0039| 0039| 0.039| 0039 0.039| 0039 0039 0.039
30 ~ 40HRC ap (inch) 0.031| 0.024| 0031| 0024| 0.031| 0.024| 0.031| 0024 0.031| 0.024
ae (inch) 0.394| 0.394| 0551| 0551| 0.748| 0.748| 0.866| 0.866| 1.102| 1.102
Q (in3/min) 2.9 19| 48| 32 7 47| 79| 53| 96| 65
T 1990| 1790| 1590| 1430| 1270| 1150| 1000| 900| 800 720
Vo (sfm) 328| 295| 328| 295| 328| 295| 328| 295| 328| 295
P"e";afdle”ed Vf (inch/min) 157 113 188 135 200 145 197 142 189 136
AIIo;eSeteeI jgﬂﬁg f2 (nohy) 0.039| 0.031| 0.039| 0.031| 0039] 0.031| 0039] 0031| 0039] 0.031
gk e ap (inch) 0.024| 002| 0024] 002| 0024] 002| 0024] 002| 0.024] 0.02
ae (inch) 0.394| 0.394| 0551| 0551| 0.748| 0.748| 0.866| 0.866| 1.102| 1.102
Q (in3/min) 15| 09| 25 15| 36| 22 41 25 5 3
P 1990| 1790 1590| 1430| 1270 1150| 1000| 900| 800| 720
Ve (sfm) 328| 295| 328| 295| 328| 295| 328| 295 328| 295
VF {inch/min) 157| 113| 188| 135| 200| 145| 197| 142| 189| 136
Stainless Steel JM4160 2 (inch/t) 0.039| 0.031| 0039| 0031| 0.039| 0031| 0.039| 0031| 0.039] 0031
ap (inch) 0024 002| 0024] 002| 0024] 002| 0024 002| 0.024] 0.02
ae (inch) 0.394| 0.394| 0551| 0551| 0.748| 0.748| 0.866| 0.866| 1.102| 1.102
Q (in3/min) 15 09| 25 15| 36| 22 41 25 5 3
Py — 3080| 3580| 3180| 2870| 2550| 2290| 1990| 1790| 1590| 1430
Vo (sfm) 656| 590| 656| 590 656| 590 656| 590| 656| 590
P20 i el 470| 338| 563| 407| 602| 433| 587| 423 563| 405
Cast Iron SX210 2 (inch/t) 0.059| 0.047| 0.059| 0.047| 0.059| 0.047| 0.059| 0.047| 0.059| 0.047
ap (inch) 0.031| 0.024| 0031| 0024| 0.031| 0024 0.031| 0024 0031| 0.024
ae (inch) 0.394| 0.394| 0551| 0551| 0.748| 0.748| 0.866| 0.866| 1.102| 1.102 .
Q (in3/min) 57| 3.2 96| 54 14] 78] 158 88| 192] 107
Maximum ap (Inch) ap <0.04 S

1. Use the appropriate coolant for the work material and machining shape.
2. These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
3. Grade GX2140 can not be used with conductive touch sensors.
4. To prevent tool damage due to chip clogging, always use a chip removal method such as an air blower, etc.
5. Ensure to exchange the insert at the correct time to ensure safety of the tool-body.
6. The following equation can be used to determine the metal removal rate per unit time Q:
Q (in3/min) = ap (in) x ae (in) x Vf (in/min)
Do not set values higher than the maximum value.

O Regarding ramping and helical milling diameter

. 0.625" or 0.75" or 1" or 1.25" or 1.5" or
Tool Diameter 16mm 18mm 20mm 22mm 25mm 28mm 3omm 35mm 40mm
Max ramp o o o o o o o o o
angle @ 0.8 0.8 0.8 0.8 0.8 0.6 0.5 0.5 0.3

0.945"~ | 1.102"~ | 1.260"~ | 1.417"~ | 1.654"~ | 1.890"~ | 2.205"~ | 2.441"~ | 2.835"~

1800 () 1.181" | 1.339" | 1.496" | 1.654" | 1.890" | 2.126" | 2.441" | 2.677" | 3.071"

Hole Dia. (mm) 24~30mm | 28~34mm | 32~38mm | 36~42mm | 42~48mm | 48~54mm | 56~62mm | 62~68mm | 72~78mm

Cutting depth per rotation should be set to ap = 0.04" (Imm) or less
It is recommended that the tool be used while performing sufficient chip removal and checking that there are no abnormal vibrations.



Recommended Cutting Conditions

METRIC

Red indicates primary recommended insert grade.

ae

tap

o, 016 (2 flutes) 020 (3 flutes) 025 (4 flutes) @32 (5 flutes) 040 (6 flutes)
Work Material Rﬁ%%ﬂ%?gggd Diameter 4DC 4DC 4DC 4DC 4DC
Overhangratio | ~3DC | _ 7Dc | = 3DC | _ 7Dc | = 3DC | _ 7Dc | = 3DC | _ Dc | T 3DC | _ 7DC
n (min-1) 3380| 2990 2710 2390| 2170| 1910| 1690| 1490| 1350| 1190
Ve (m/min) 170 150 170 150 170 150 170 150 170 150
Carbon Steel Vf (mm/min) 8110| 7170| 9750 8600| 10410| 9160| 10140| 8940| 9720| 8560
Alloy Steel rod fz (mmAt) 12| 12| 12| 12| 12| 12| 12| 12| 12| 12
<30HRC ap (mm) 0.8 0.6 0.8 0.6 0.8 0.6 0.8 0.6 0.8 0.6
ae (mm) 10 10 14 14 19 19 22 22 28 28
Q (cm3/min) 65 43 109 72 158 104 178 118 218 144
n (min-1) 2990| 2590| 2390| 2070| 1910| 1660| 1490| 1290| 1190| 1040
Ve (m/min) 150 130 150 130 150 130 150 130 150 130
Alloy Steel JP4120 Vf (mm/min) 5980| 5180| 7170 6210| 7640| 6640 7450| 6450 7140| 6240
Tool Steel e fz (mm/t) 1 1 1 1 1 1 1 1 1 1
30 ~ 40HRC ap (mm) 0.8 0.6 0.8 0.6 0.8 0.6 0.8 0.6 0.8 0.6
ae (mm) 10 10 14 14 19 19 22 22 28 28
Q (cm3/min) 48 31 80 52 116 76 131 85 160 105
n (min-1) 1990| 1790| 1590| 1430| 1270| 1150| 1000 900 800 720
Ve (m/min) 100 90 100 90 100 90 100 90 100 90
Pre-Hardened Vf (mm/min) 3980| 2860| 4770| 3430| 5080| 3680| 5000 3600| 4800| 3450
Steel JP4120 fz (mm/Y) 1 0.8 1 0.8 1 0.8 1 08 1 0.8
Alloy Steel JS4045 : : : : :
40 ~ 50HRC ap (mm) 0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5
ae (mm) 10 10 14 14 19 19 22 22 28 28
Q (cm3/min) 24 14 40 24 58 35 66 40 81 48
n (min-1) 1990 1790| 1590| 1430| 1270] 1150| 1000 900 800 720
Ve (m/min) 100 90 100 90 100 90 100 90 100 90
Vf (mm/min) 3980| 2860| 4770| 3430| 5080| 3680 5000 3600| 4800| 3450
Stainless Steel JM4160 fz (mm#) 1 0.8 1 0.8 1 0.8 1 0.8 1 0.8
ap (mm) 0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5 0.6 0.5
ae (mm) 10 10 14 14 19 19 22 22 28 28
Q (cm3/min) 24 14 40 24 58 35 66 40 81 48
n (min-1) 3980| 3580| 3180| 2870| 2550| 2290 1990| 1790| 1590| 1430
Ve (m/min) 200 180 200 180 200 180 200 180 200 180
Pa120 Vf (mm/min) 11940| 8590| 14310 10330| 15300| 10990| 14920| 10740| 14310| 10290
Cast Iron aX2140 fz (mm/t) 1.5 1.2 1.5 1.2 1.5 1.2 1.5 1.2 1.5 1.2
ap (mm) 0.8 0.6 0.8 0.6 0.8 0.6 0.8 0.6 0.8 0.6
. ae (mm) 10 10 14 14 19 19 22 22 28 28
= Q (cm3/min) 96 52 160 87 233 125 263 142 321 173
£ Maximum ap (mm) ap=<1.0

1. Use the appropriate coolant for the work material and machining shape.
2. These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
3. Grade GX2140 can not be used with conductive touch sensors.

4. To prevent tool damage due to chip clogging, always use a chip removal method such as an air blower, etc.

5. Ensure to exchange the insert at the correct time to ensure safety of the tool-body.

6. The following equation can be used to determine the metal removal rate per unit time Q:
Q (cm3/min) = ap (mm) x ae (mm) x Vf (mm/min) / 1000
Do not set values higher than the maximum value.

o

Points requiring care when creating the machining program

¢ In CAM, define the tool shape as an R2.0 (0.0787") radius shape.
e Use with axial-direction cutting depths ap of 1.0mm (0.04") or less.

Corner R Definition in CAM (i':‘f:rnfrin“nﬁ) (gﬁflm)
0.0591"/R1.5mm | 0.0118"/0.3mm 0
0.0787"/R2.0mm | 0.0079"/0.2mm 0
0.1181" / R3.0mm 0 0.0157"/0.4mm

dpmax = 1.0mm (0.04")

Remains



Field Data

01 Shortened machining time

l Interrupted machining ‘ Cutting edge condition after

30 minutes of cutting [ Work material] Pre-hardened steel (40HRC)

[Tool] TD4N2032S-5 (@1.5"-5 flutes)
ENMUOBO3EN-B (JP4120)

[ Cutting conditions ]
Ve = 100m/min (328 sfm)

Vf =9000mm/min (354 ipm)

fz = 1.8mm/t (0.071 in/tooth)
apx8e=0.6x20mm(0.024"x0.79")
Air-blow
90-minute machining time shortened to approximately 30 minutes.
02 Improved tool life
l Pocketing Cutting edge condition after [ Work material] Carbon steel
100 minutes of cutting
[Tool] TD4N2020S-3 (@ 0.75"-3 flutes)

ENMUOB03EN-B (JP4120)
[ Cutting conditions ]
Ve = 140m/min (459 sfm)
Vf =5000mm/min (197 ipm)
fz = 0.75mm/t (0.03in/tooth)
apx8e=0.8x10mm (0.031" x0.394")

VBmax = 0.173mm 2mm

Emulsion oil
There is no major chipping and damage is reduced.
03 = Machining condition comparison for walls
l Condition of machined wall and cutting chips I [ Work material] Carbon steel
Conventional B TD4N(ENMUOB03ER-B) [Tool] TD4N2025S-4 (@ 1"-4 flutes)
Gouging due to contact with'cuttingchips} ‘;?m:tter chipiremoval characteristiz:s_ ENMUOB03EN-B (JM4160)
: [ Cutting conditions ]

Ve = 180m/min (590 sfm)

Vf =7300mm/min (287 ipm)

fz = 0.8mm/t (0.031 in/tooth)
Adpxae=0.5x18mm (0.02"x0.71")
Air-blow

NPalL .

N T BN

' A\ -
Walllsurface 3 Wall/surface
1 Brdsad iiiiie o

New free cutting design curls chip up and into the pocket minimizing chip discharge contact with walls.

04 High-performance machining when clamp rigidity is weak

l Low clamp rigidity ‘

Conventional B [ Work material] Mild steel

[Tool] TD4N2032S-5 (& 1.5"-5 flutes)
ENMUOBOSEN-C (JS4045)

[ Cutting conditions ]
Ve = 200m/min (656 sfm)
Vf =8000mm/min (315ipm)
fz = 0.8mm/t (0.031 in/tooth)

e — F apxae=0.5x20mm (0.02"x0.79")
Machining of 200 pcs.

VBmax = 0.075mm

Machining of 190 pcs.

Emulsion oil

Even after machining 200 pieces, wear is minimal.



High Feed Tools Lineup

Application Matrix: Rough Machining

. Featu;e f THo:dder Insert Programing Max
o (st i hadene F'CIECE) | vper ety | 000 svape | (SO T T
o B © © ~50HRC H‘?ﬁﬁ%ﬁg@ .621561200 L - A 20 0
o S O | oo | . @ B |
ASRF-mini © I e~ o 20 2
- 5 O | oo | oo T ] 2 | %] 5o | o
IASRT . O O 6 QOHR c Ge%al 2:000-5.000 3 09~15 (;15; (27?
wor @ © o | o [ ¢ (@ 2 | W | &
R4 8 © ore | i | ¢ @ 2 | 4y | 8

% For details of tool specifications, please check on catalog or website (www.moldino.com/en-US/)

NvalL .

The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO” is registered trademarks of MOLDINO Tool Engineering, Ltd. in Japan.

_ Safety Considerations

1. Handling
(1) When removing tool from packaging, be careful not to drop the tool on your foot or fingers.
(2) When actually setting the inserts, be careful not to touch the cutting flute directly with your bare hands.
2. Mounting
(1) When preparing to use, be sure that the insert is firmly screwed in the pocket and cutter is properly mounted on the tool holder.
(2) If abnormal chattering occurs during use, stop the machine immediately, identify the cause of the chatter and take corrective action.

3. Usage

(1) Before use confirm all dimensions, verify work material and programmed tool rotation.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the
cutting depth is large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(8) Inserts are made of hard material and may break and be expelled from cutter at high speeds. Since there is a danger of injury to workers from chip evacuation, insert breakage or fire
safety precautions must be observed at all times. Including, but not limited to: safety glasses, machine enclosures or other means to create a safe environment for work. If you have
questions on safety, contact your supervisor.

« Do not use where there is a risk of fire or explosion.
« Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.
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Additional lineup of
helical cutting edge inserts
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Radius End Mill for Ii/‘:
High-Precision Finishing.

Additional lineup of

helical cutting edge inserts

which offer both cutting edge ‘ 3
strength and cutting performance Ve

SG type

Excellent for semi-finishing and finishing of flat
surfaces, angled surfaces, or 3-dimensional shapes

SW type
Excellent for high-accuracy finishing of vertical
walls.

i
SQ type

Excellent for removing corner radius from
previous operation.

TH308 Lad
PN215
HD7010 Applications

Graphite Cast iron Carbon steel Stainless steel  Pre-hardened Hardened steel  Hardened steel
Cast aluminum alloy material Alloy steel steel 45-55HRC 55-62HRC

| Features 0 1

- Unique clamp mechanism complete with a high-accuracy body and mounting screw allows inserts to be attached firmly
with high accuracy.

Mounting runout accuracy of 0.02mm (.0008”) or less

| Features 02 R accuracy of insert is +0.01mm (.0004”) or less

- SG and SW types with a helical cutting edge use the tool axis center as a reference for the radius accuracy.

| raures ()3 Blade diameter tolerance for inserts is 0 to -0.02mm (.0008")

| Features 0[|. Sharp cutting edge allows for smooth surface finishes.

- SG and SW types with helical cutting edges reduce vibrations and enable smooth cutting performance.

| Features 05 New coating material for longer tool life.

- Multi-layer coating provides long life.
- TH308: Excellent for high-speed, high-performance machining of hardened steel or pre-hardened steel.
- PN215: Reduces material sticking to coating to achieve good machining surfaces when machining carbon, alloy, and

stainless steels.

*For details regarding cutting performance, see p.193 and 194.



Technology

O Proper use of helical cutting edge inserts

’ How to select helical cutting edge inserts ‘

High-efficiency machining. High-accuracy machining of vertical walls Application : Corner R removal
Application : semi-finishing to finishing Application : Finishing

r

Magnified view of

Magnified view of Magnified view of cutting edge
cutting edge cutting edge
Suitable for machining of 3-dimensional Suitable for high-accuracy finishing of vertical Suitable for removing remaining corner
shapes including flat surfaces and angled side surfaces (Vertical walls) which will be material after rough machining.
surfaces. used as reference surfaces.

P‘amﬂg' |SmsCumrwl Proﬁlingl Slotling' mesmkmg' Helical' Plamng‘ Ismimmgl Helicall Planmg' Ismicmmgl 'Comenngl Hehcal'

O An effect by helix edge shape

Typical conventional problem Reduce cutting force

When machining with a long tool overhang, Helix edge shape reduces rapid increase in -T_"—r.
the increased chances of chattering occurs. cutting force. bt il |
This reduces chattering when cutting and

The tool would vibrate due to the increased
improves surface finish. |

cutting resistance. As a result, chatter f§
marks would be prevalent on the machined
® Improved cutting surface finish.
® Chattering is unlikely even when machining with long overhang.

surface.

Improyedimachiningjperformancejandjaccuracyswhich|
reducesjthe,workloadfforyfuture)processes:,

Improved quality | Cost reduction | Time savings
Improved tool life ‘
Lower cutting force reduces wear and chipping which leads to improved tool life.

4dHv .




Technology

PVD Technology  + TH3 Coating T H 3 O 8

- TH coating has further evolved to the new 3rd-generation TH coating.
+ New film composition and structure that improves heat and wear resistance.
- New multi-layer structure increases durability and reduces cracks in the coating.

O Strong fields

- High-speed finishing of hardened steel (45 to 65 HRC) such as D2, H13, 420
Stainless Steel types, etc.

- High-speed finishing of pre-hardened steel such as P20, P21, etc.

- TH308 uses ultra-fine carbide alloy with excellent wear resistance along with the
new TH3 coating to increase performance, especially in high-hardness materials.

O Characteristios

Coating structure

®Smooth
high-hardness
film with excellent
heat resistance
and wear
resistance.

~ @New multi-layer

structure
suppresses crack
progression.

Carbide

i J (DNew film with

excellent
adhesion strength
and high heat
resistance.

Pvp Technology £ PN2 Coating PNZ2 | 5

- PN coating with excellent oxidation resistance, high film hardness, and excellent
wear resistance.

- Low-friction, smooth film surface has excellent lubricity which reduces material
sticking to the coating during machining.

O Strong fields

- Carbon steel, general steel: High-speed finishing of 1049, A36, etc.

- Alloy steel: High-speed finishing of D2, H13, etc.

- Pre-hardened steel: High-speed finishing of P20, P21, etc.

- PN215 uses ultra-fine carbide alloy with excellent chipping resistance along with
the PN2 coating to increase performance when finishing carbon or alloy steel.

4d4v .

Coating structure

Carbide

®Smooth film with
excellent lubricity
reduces welding
to workpiece
material
components.

(@Excellent oxidation
resistance, high
film hardness,
excellent wear
resistance

(DExcellent
adhesion strength
improves tool
service life.

01 Mounting inserts with diameter of shank diameter +1mm

- A @13 mm insert can be mounted on a 12 mm body, a 17 mm insert can be mounted on a $16 mm body, a $21 mm
insert can be mounted on a 20 mm body, or a $26 mm insert can be mounted on a 25 mm body.

No clearance for
shank section

When insert with same diameter
as shank is mounted

Presence of clearance
reduces risk
of interference.

When insert with diameter +1mm larger than
shank diameter is mounted.




Inch

SG - SW type (helical cutting edge inserts)
P

Carbon steel il H
gf:;:]r:: * Ductile Cast Iron E O [l : General cutting, First recommendation
AmnOACy M [*] : General cutting, Second recommendation
Hardened steel H 1
Tolerance | TH3 Coated | PN2 Coated Size (Inch)
S ftem Code Class | TH308 PN215 DC | RE LE | INSL T
1ZCFG060SG-R0.8 [ [ J .031 118
1ZCFG060SG-R1.6 [ ] [ .375 | .063 | ° 492 | 106
1ZCFG060SG-R3.2 [ J [ J 126 | 77
1ZCFG080SG-R0.8 [ [ J .031 157
R 1ZCFG080SG-R1.6 [ ] [ ] 5 .063 | ° 594 | 126
S | 1ZCFG080SG-R3.2 F [ J [ 126 | 77
3 | 1ZCFG120SG-R0.8 [ ] [ J .031
1ZCFG120SG-R1.6 [ ] [ .75 .063 | .276 | .823 | .205
1ZCFG120SG-R3.2 [ J [ 126
1ZCFG160SG-R0.8 [ ] [ J .031
1ZCFG160SG-R1.6 [ ] [ 1.0 .063 | .315 | .961 | .244
INSL 1ZCFG160SG-R3.2 [ [ ) 126
=3 1ZCFG080SW-R0.8 F (] [ ) 5 .031 157 | 594 | 126
?2| 1ZCFG120SW-R0.8 [ ] [ ] .75 .031 .276 | .823 | .205
Carbon steel - . . ) .
Cast Iron * Ductile Cast Iron |I| - E 2::::: Zz:::g :rst r(-;commendatl:nr
Hardened steel M ™ : g, Second recommendation
Tolerance | © Coated | ATH Coated Size (Inch)
Shape ftem Code Cass | pca12M | ATHO8M | DC | RE LE | INSL T
1ZCFW060-R0.8 [ ] [ .031 118
1ZCFW060-R1.6 [ J [ J 375 | .063 | ° 474 | 106
1ZCFW060-R3.2 [ [ ] 126 .157
1ZCFW080-R0.8 [ ] [ .031
o 1ZCFW080-R1.6 [ J [ J 5 .063 | .157 | .574 | 126
1ZCFW080-R3.2 [ ] [ J 126
%jr IZCFW120-R0.8 . ) ) .031
RE 1IZCFW120-R1.6 o [ .75 .063 | .236 | .784 | .205
;J_E 1IZCFW120-R3.2 [ ] [ J 126
%@ 7 NSL 1ZCFW160-R0.8 [ ] [ .031
1IZCFW160-R1.6 [ J [ 1.0 .063 | .315 | .889 | .244
1ZCFW160-R3.2 [ ] [ ] 126

@ :Inventory maintained in US

4dHv .



Line up

Metric

SG *SW «SQ type (helical cutting edge in
P ]

Carbon steel

serts)

Fe: F.CD _ i [l : General cutting, First recommendation
:rj::fm Alloy . ] [-] : General cutting, Second recommendation
Hardened steel H |
TH3 Coated | PN2 Coated Size (mm
Shape ltem Code T°'Ce|raas';°e o0y Shape
TH308 | PN215 DC RE LE INSL T
ZCFGO6NSG-R0.3 * | * 0.3
ZCFGO6NSG-R0.5 *x | * 6 [ 05| 2 5 | 2 | Figl
ZCFGO6NSG-R1.0 *x | * 1.0
ZCFG080SG-R0.3 e o 0.3
ZCFG080SG-R0.5 o o 05 | ,¢
ZCFG080SG-R1.0 o o 8 [ 1.0 S| 99| 21
ZCFG080SG-R1.5 o o 15
ZCFG080SG-R2.0 o o 20 | 3
oC ZCFG100SG-R0.3 o o 0.3
ZCFG100SG-R0.5 o o 0.5
ZCFG100SG-R1.0 o o 10 | 3
r ZCFG100SG-R1.5 e | o | ' s 125 27
ZCFG100SG-R2.0 o o 2.0
ZCFG100SG-R3.0 o o 30 | 4
ZCFG120SG-R0.3 o o 0.3
ZCFG120SG-R0.5 o o 05
ZCFG120SG-R1.0 o o 1.0
" ZCFG120SG-R1.5 e e 2 5 4 | 18132
ZCFG120SG-R2.0 o o 2.0
ZCFG120SG-R3.0 e o 3.0
- ZCFG130SG-R0.3 * | * 0.3
ZCFG130SG-R0.5 * | * 0.5
ZCFG130SG-R1.0 * | * 1.0
ZCFG130SG-R1.5 *x | *x | 8 15| 4 | 181 32
ZCFG130SG-R2.0 * | * 2.0
ZCFG130SG-R3.0 * | * 3.0
ZCFG160SG-R0.3 e o 0.3
ZCFG160SG-R0.5 e e 05
2 [ ZCFG160SG-R1.0 e o 1.0
2 "ZCFG160SG-R1.5 ® o 6 s 5 | 17242 Ipg
% [ ZCFG160SG-R2.0 e o 2.0
- ZCFG160SG-R3.0 e o 3.0
= ZCFG170SG-R0.3 * | * 0.3
- ZCFG170SG-R0.5 * | * 0.5
ZCFG170SG-R1.0 * | * 1.0
ZCFG170SG-R1.5 *x | % | 7 15| 9 |12 42
ZCFG170SG-R2.0 * | * 2.0
ZCFG170SG-R3.0 * | *x 3.0
ZCFG200SG-R0.3 o | o 0.3
ZCFG200SG-R0.5 o | o 0.5
ZCFG200SG-R1.0 o | o 1.0
ZCFG200SG-R1.5 e | e 20 5| 7 | 20952
ZCFG200SG-R2.0 o | o 2.0
ZCFG200SG-R3.0 o o 3.0
ZCFG210SG-R0.3 * | % 0.3
ZCFG210SG-R0.5 * | % 0.5
ZCFG210SG-R1.0 * | % 1.0
ZCFG210SG-R1.5 x | x| & 45| 7 | 20952
ZCFG210SG-R2.0 * | % 2.0
ZCFG210SG-R3.0 * | % 3.0
ZCFG250SG-R0.3 o o 0.3
ZCFG250SG-R0.5 o o 0.5
ZCFG250SG-R1.0 e o 1.0
ZCFG250SG-R1.5 e e | ® 15| & | 244062
ZCFG250SG-R2.0 e o 2.0
ZCFG250SG-R3.0 o o 3.0




Carbon steel 1 H
(';C : F.CD L O ll : General cutting, First recommendation
All;ar:?r::em Alloy . M [*] : General cutting, Second recommendation
Hardened steel M 1
Shape tom Code To(lir:sr;ce TH3 Coated | PN2 Coated Size (mm) Shape
TH308 | PN215| DC RE LE INSL T
ZCFG260SG-R0.3 * * 0.3
ZCFG260SG-R0.5 * * 0.5
ZCFG260SG-R1.0 * * 1.0
ZCFG260SG-R1.5 x | % | 6 15 8 |244] 62
ZCFG260SG-R2.0 * * 2.0
ZCFG260SG-R3.0 * * 3.0
ZCFG300SG-R0.3 * * 0.3
o | ZCFG300SG-R0.5 * * 0.5
2| ZCFG300SG-R1.0 * * 1.0 .
%\ @ [ ZCFG300SG-R1.5 Pl [ x| 30 35 10 | 294 72 Fig2
ZCFG300SG-R2.0 * * 2.0
[__1— ZCFG300SG-R3.0 * * 3.0
=1 I ZCFG320SG-R0.3 * | * 0.3
ZCFG320SG-R0.5 * * 0.5
ZCFG320SG-R1.0 * * 1.0
ZCFG320SG-R1.5 *x | % | 3% 45| 10 | 304] 72
ZCFG320SG-R2.0 * * 2.0
INSL ZCFG320SG-R3.0 * * 3.0
ZCFGO6NSW-RO0.3 * * 0.3 :
. ZCFGOSNSW-R0.5 * | * 6 o5 | 2| 5 2 | Fisl
ZCFGO80SW-R0.3 * * 0.3
Fig.1 ZCFGO80SW-R0.5 * * 8 | 05 25/ 99| 21
ZCFGO80SW-R1.0 * * 1.0
ZCFG100SW-R0.3 * * 0.3
ZCFG100SW-R0.5 * * 10 | 05 3 | 125 | 27
ZCFG100SW-R1.0 * * 1.0
ZCFG120SW-R0.3 * * 0.3
ZCFG120SW-R0.5 O D 12 | 05 4 | 151 | 3.2
ZCFG120SW-R1.0 O D 1.0
ZCFG130SW-R0.3 * * 0.3
ZCFG130SW-R0.5 * * 13 | 05 4 | 151 | 3.2
ZCFG130SW-R1.0 * * 1.0
ZCFG160SW-R0.3 * * 0.3
ZCFG160SW-R0.5 0 D 16 | 05 5 | 172 | 4.2
ZCFG160SW-R1.0 0 D 1.0
o | ZCFG170SW-R0.3 * * 0.3
=[ ZCFG170SW-R0.5 . * * 17 | 05 5 | 172 | 4.2
2 | ZCFG170SW-R1.0 * * 1.0 Fig2
ZCFG200SW-R0.3 * * 0.3
ZCFG200SW-R0.5 o D 20 | 05 7 | 209 | 5.2
ZCFG200SW-R1.0 o D 1.0
ZCFG210SW-R0.3 * * 0.3
ZCFG210SW-R0.5 * * 21 0.5 7 | 209 | 5.2
ZCFG210SW-R1.0 * * 1.0
INSL ZCFG250SW-R0.3 * * 0.3
ZCFG250SW-R0.5 O D 25 | 05 8 | 244 | 62
ZCFG250SW-R1.0 o D 1.0
ZCFG260SW-R0.3 * * 0.3
ZCFG260SW-R0.5 * * 26 | 0.5 8 | 244 | 6.2
ZCFG260SW-R1.0 * * 1.0
ZCFG300SW-R0.3 * * 0.3
ZCFG300SW-R0.5 * * 30 | 05 | 10 | 294 | 7.2
ZCFG300SW-R1.0 * * 1.0
ZCFG320SW-R0.3 * * 0.3
ZCFG320SW-R0.5 * * 32 [ 05 | 10 | 304 | 7.2
ZCFG320SW-R1.0 * * 1.0

@: Inventory maintained in US % Inventory maintained in Japan

4dyv .



Line up

Carbon steel H
ZC - E?D % [l : General cutting, First recommendation
AIr:lr:ir:jm Alloy ] [H] : General cutting, Second recommendation
Hardened steel 1
PN2 Coated Size (mm)
Shape ltem Code To(l;rance Shape
ass PN215 DC LE INSL T
o ZCFG080SQ * 8 2.5 9.9 2.1
ZCFG100SQ * 10 3 12.5 2.7
/l’d # T ZCFG120SQ * 12 4 15.1 3.2
o | ZCFG130SQ * 13 4 15.1 3.2
2| ZCFG160SQ * 16 5 17.2 4.2 .
par F Fig3
» | ZCFG170SQ * 17 5 17.2 4.2
NSt ZCFG200SQ * 20 7 20.9 5.2
ZCFG210SQ * 21 7 20.9 5.2
ZCFG250SQ * 25 8 24.4 6.2
ZCFG260SQ * 26 8 24.4 6.2

[Note] Inserts of SG, SW, SQ type can be installed on Ball Precision F "ABPF type" bodies.
Inserts( @ 8 ~@ 32) of SG, SW, SQ type have a design with a longer A dimension than conventional products. Be careful of the dimension
when installed on body.

O Set-up Procedures of Inserts

Clean the insert seat: Using air-blow or alike, clean the seat.

A 4

Put in the insert with its top positioned to the screw-tightening side of the tool body.

n z

Tighten the clamp screw with the special wrench.
Please do not press down the insert during this tightening process.
h 4

This is the end of insert set-up.

Clamp screw
(high precision screw)

N

Tool body

In order to satisfy runout of 0.02mm (.0008") or less,
follow the procedure at above.

)\ Top mark

@: Inventory maintained in US ¥ : Inventory maintained in Japan



General cutting edge shape inserts

INSL

T INSL
R

Fig.1 - Fig.2 &
pas SrE

Carbon steel | H

FC - FCD EI - . . General cutting, First recommendation

Graphite H . ] .

AT A . |E| « General cutting, Second recommendation

Hardened steel | H

Size (mm
o Code Tolerance| C Coated | TH Coated | HD Coated CBN (mm) Shape
Class | pca12M | PTHOSM | HD7010 | BH250 | DC | RE | LE | INSL | T

ZCFWO060-R0.3 * * - 0.3
ZCFWO060-R0.5 * - 6 0.5 2 5.0 | 2.0 | Fis.
ZCFWO060-R1.0 * - 1.0
ZCFW080-R0.3 [ ) [ ) * — 0.3
ZCFWO080-R0.5 o [ ) - 8 0.5 25 9.7 | 21
ZCFWO080-R1.0 [ ) [ ) - 1.0
ZCFW100-R0.3 [ ) [ ) * — 0.3
ZCFW100-R0.5 [ ) [ ) - 0.5
ZCFW100-R1.0 [ ) [ ) - 1.0 3
ZCFW100-R1.5 ° ° = 0 715 120 | 27
ZCFW100-R2.0 o [ ] - 2.0
ZCFW100-R3.0 [ ) [ ) - 3.0 4
ZCFW120-R0.3 [ ) [ ) * — 0.3
ZCFW120-R0.5 [ ) [ ) — 0.5
ZCFW120-R1.0 [ ) [ ) — 1.0
ZCFW120-R1.5 ° ° = 2 95 4 | 146 32
ZCFW120-R2.0 o [ ] — 2.0
ZCFW120-R3.0 [ ) [ ) — 3.0
ZCFW160-R0.3 o [ ] * 0.3
ZCFW160-R0.5 [ ) [ ) o 0.5
ZCFW160-R1.0 [ ) [ ) 1.0
ZCFW160-R1.5 . ° ° 6 95| 5 | 166 42
ZCFW160-R2.0 o [ ) * 2.0
ZCFW160-R3.0 ° ° 3.0 Fig.2 .
ZCFW200-R0.3 o [ ) * 0.3 ’
ZCFW200-R0.5 [ ) [ ) o 0.5 5
ZCFW200-R1.0 [ ) [ ) 1.0 -
ZCFW200-R1.5 ° ° 20 95| 6 | 19952
ZCFW200-R2.0 [ ) [ ) * 2.0
ZCFW200-R3.0 [ ) [ ) 3.0
ZCFW250-R0.3 [ [ ] 0.3
ZCFW250-R0.5 [ ) [ ) 0.5
ZCFW250-R1.0 [ ) [ ) * 25 1.0 8 226 | 6.2
ZCFW250-R2.0 o [ ] * 2.0
ZCFW250-R3.0 [ ) [ ) 3.0
ZCFW300-R0.3 * * 0.3
ZCFW300-R0.5 * * 0.5
ZCFW300-R1.0 * * * 30 1.0 10 272 | 7.2
ZCFW300-R2.0 * * * 2.0
ZCFW300-R3.0 * * 3.0
ZCFW320-R0.3 * * 0.3
ZCFW320-R0.5 * * 0.5
ZCFW320-R1.0 * * 32 1.0 10 282 | 7.2
ZCFW320-R2.0 * * 2.0
ZCFW320-R3.0 * * 3.0




Line up

Inch

Steel shank - Carbide shank /i1 388

Numeric figure in a circle :: and alphabetical character comes in a square’.

DC
—
©
BD3
DCONMS
DC
//_.4
®
|
BD3
L
DCONMS

APMX] %Eé BHTA3 AR kgé T
LH LH
Type A (Taper Neck) Type B (Straight Neck)

® x| Size (Inch) o

= Item Code R e Inserts

= ® 2| bc LF DOONVS|APMX | LB2 LH BHTA3| BD3 | —

IARPF06S08 @ | 1(.375 3937(3955) | 5 |.118 | .512(53) | .984(1.002) | 3° |.354 | A | IZCFGO60SG-R . IZCFWOB0-R .

5| 1ARPF08S08 ®| 1| .5 | 4331(4351) | 5 |.157 | .591(.611) | 1.181(1.201)| - | .48 | B | IZCFG08O0S:
gé’ IARPF12S12 @ 1|.75| 5512(5551) | .75 |.236 | .827(.866) | 2.362(2.401)| - |.728 | B | IZCFG120S!-R:
5| |IARPF16516 @®|1|1.0]| 5906(5978) | 1.0 |.315 | .945(1.017) | 2.756(2.828)| — | .98 | B
8/<|IARPFO6SO08L | @ | 1|.375) 5906(5.924) | 5 |.118 | 512(53) | 1.969(1.987)| 4.5° | .354 | A
"’jf IARPFO8S10L | @ | 1| .5 | 6.299(6.319) | .625 |.157 | .591(611) | 2.362(2.382)| 2° | .48 | A

o| IARPF12S16L  |@ |1 |.75 | 7.087(7.126) | 1.0 |.236 | .827(.866) | 3.15(3.189) | — |.728| B

3[1ARPF16S20L | @ | 1| 1.0| 7.874(7.946) | 1.25 | 315 | 945(1.017) | 3543(3615)| - | 98 | B

IARPFO6S06W | @ | 1 [.375| 3.937(3.955) |.375 |.118 | .906(.924) | 1.378(1.396)| — |.366 | B

5(|ARPFO8S08W | @ | 1| 5 | 43314351 | 5 |.157 [1.024(1.048) 1.77201.792)| - | 492 | B

SIARPF12512W | @[ 1| .75 | 6.209(6.338) | .75 | .236 | .866(905) | 2.165(2204)| - |.728 | B
«| |IARPF16S16W (@ | 1| 1.0| 7.087(7.159) | 1.0 |.315 |.984(1.056) | 25(2.572) | - | .98 | B
S[E[1ARPFO6S0BWR | @] 1 |.375] 5512(5530) | 375 | .118 | 906(924) | 2.935(2.953)] — |.366 | B
Eé IARPFO8SOSWR |@| 1| .5 | 5906(5.926) | .5 |.157 |1.024(1.044) 3.346(3.366)| — |.492 | B
£ _|!ARPFO6SO6WL | @ | 1|.375) 7.087(7.105) | 375 |.118 | .512(53) | 1.378(1.396)) - |.366)| B
©|5| IARPFO8SOBWL |@ |1 | .5 | 7.087(7.107) | .5 |.157 | .591(611) | 1.772(1.792)| - |.492 | B

30” IARPF12S12WL | @ | 1| .75 | 9.843(9.522) | .75 |.236 | .827(.866) | 3.15(3.189) | — |.728 | B

&|IARPF16S16WL | @ | 1| 1.0 | 9.843(9.915) | 1.0 |.315 | .945(1.017) | 3.15(3222) | - | 98 | B L
= [\ARPF16S20WL | @] 1] 1.0 |11811(11.883) 10 | 315 | 94501.017) | 7487.552) | — | 98 | B | CC 0 0SE-Ru IZCRWTEOR. .

444y .

@ :Inventory maintained in US [Note] (  )dimension indicates when IZCFG type insert is installed.



Numeric figure in a circle :: and alphabetical character comes in a square (.

)

LF

{

g - = g
I BEACIE i
APMX] | 8 APMX| | a
Lp2 | BHTA3 LB2
LH LH
Type A (Taper Neck) Type B (Straight Neck)
® % g Size (mm) ©
= Item Code o= = Inserts
= w |2 DC LF DCONMS| APMX LB2 LH BHTA3| BD3| ™
ARPF06S10 *x (1] 6 80 10| 2 15 30 8.25°| 5.4 | A | ZCFGOBNS:. ZCFWO060-R 1.
ARPF08S12 @®|1| 8 | 100(100.2) | 12 | 2.5 | 10(10.2) | 22(22.2) |95 | 7.5 | A | ZCFGO080S:
ARPF10S12 @ (1|10 100(100.5) | 12 | 3 13(13.5) | 25(25.5) 3 |95 | A | ZCFG100Si.
ZCFG120S:.
2512 2 R 2| 4 | 21(21. . - 5| B
ARPF12S1 @11 1100(110.5) | 1 1(21.5) | 30(30.5) 1.5 20FG1308:
5 ZCFG160S:. ZCFW160-R:.:
= | ARPF16S16 @®|1]|16 | 130(130.6) | 16 | 5 | 27(27.6) | 50(50.6) - |155(| B
> ZCFG170Si
o ZCFG200S: ZCFW200-R( .
ARPF20S20 @®|1]|20| 1400141) |20 | 6 35(36) 60(61) - |195( B o
ZCFG210S:.
ARPF25525 ®| 1|25 15001518 | 25 | & | 43(44.8) | 7071.8) | - |245|8 | SO0 ZOPW2S0-R .
) ) ’ ' ZCFG260S:.
ARPF30S32 *[1] 30| 1600162.2) | 32 | 10 | 55(57.2) | 80(82.2) - |29.5| B | ZCFG300Si
ARPF32S32 *[1]| 32| 1600162.2) | 32 | 10 | 58(60.2) | 80(82.2) - |31.5| B | ZCFG320Si
ARPF08S12L @ 1| 8 [130(130.2) | 12 | 2.5 | 10(10.2) | 50¢50.2) | 3° | 7.5 | A | ZCFG080S: ;i
ARPF10S16L ®|1]|10 | 1500150.5) | 16 | 3 | 13(13.5) | 50(50.5) | 45 | 9.5 | A | ZCFG100S: !
ZCFG120S:
ARPF12S16L @®|(1]|12 | 1600160.5) | 16 | 4 | 21(21.5) | 60(60.5) 2 |15 A
ZCFG130S::
ZCFG160S:. ZCFW160-R 1
ARPF16S16L ®|1]|16 | 165(165.6) | 16 | 5 | 27(27.6) | 65(65.6) - [155| B .
-,g) ZCFG170S:.
§ ARPF20S20L @|1(20 | 180(181) |20 | 6 35(36) 80(81) - |19.5| B | ZCFG200Si ZCFW200-R( 13
@ | ARPF20S20L120 | % | 1| 20 | 220(221) | 20 | 6 35(36) 120(121) | - |19.5| B | ZCFG210S:.
3 ARPF20S20L150 (% | 1| 20 | 250(251) | 20 | 6 35(36) 150(151) - |195| B
ARPF25S25L ®|1| 25| 2000201.8) | 25 | 8 | 43(44.8) | 90(91.8) - |24.5| B | ZCFG250S -R:.: ZCFW250-R(:.{:
ARPF25S32L150 [ % 1 | 25 | 250(251.8) | 32 | 8 | 43(44.8) | 150(151.8) | — [245| B | ZCFG260S:. 8
ARPF30S32L | 1] 30| 220(222.2) | 32 | 10 | 55(57.2) | 100(102.2)| — |29.5| B
ARPF30S32L150 | % [ 1| 30 | 250(252.2) | 32 | 10 | 55(57.2) | 150(152.2) | — |29.5| B | ZCFG300S: > ZCFW300-R .
ARPF30S32L200 | % | 1 [ 30 | 300(302.2) | 32 | 10 | 55(57.2) | 200(202.2) | - |295| B
ARPF32S32L | 1] 32| 220(222.2) | 32 | 10 | 58(60.2) | 100(102.2) | — |31.5| B | ZCFG320S: -R:.. ZCFW320-R .}
- ZCFG160S:. ZCFW160-R_.
ARPF16S16E % [1]| 16 | 200(200.6) | 16 | 5 | 27(27.6) | 65(65.6) 155| B
ZCFG170S:
- ZCFG200S: ZCFW200-R( 13
~ | ARPF20S20E *|1]|20| 250(251) | 20 | 6 35(36) 80(81) 195| B o
s ZCFG210S:.
e
‘g) ARPF25S25E |1 25| 300(301.8) | 25 | 8 | 43(44.8) | 90(91.8) - |245| B | ZCFG250S: ZCFW250-R( i
§ ARPF25S32E % |[1]25 | 300(301.8) | 32 | 8 | 43(44.8) | 100(101.8) | 3.5° [24.5| A | ZCFG260S:
ARPF30S32E % |1] 30| 350(352.2) | 32 | 10 | 55(57.2) | 100(102.2) | — |29.5| B | ZCFG300S{-R ;. ZCFW300-R .
ARPF30S42E | 1] 30| 350(352.2) | 42 | 10 | 55(57.2) | 120(122.2) | 5.3° |29.5| A
ARPF32S32E % 1|32 | 350(352.2) | 32 | 10 | 58(60.2) | 100(102.2) | - |31.5| B | ZCFG320S{-R ;.. ZCFW320-Ri .

[Note] ¢ )dimension indicates when ZCFG type insert is installed.
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Line up

ARPF S

Numeric figure in a circle :: and alphabetical character comes in a square’.

)

LF

(2]
g ‘\I 3 ]E
\ o 8
APMX| | o
LB2
LH
° % % Size (mm)
= Item Code gE Inserts
= w || DC LF DCONMS | APMX LB2 LH BD3
Regular| ARPFO6S06W *|1| 6 90 6 2 10.3 25 5.8 | ZCFGOG6NS
_C ARPFO6S06WL65 | % |1 | 6 120 6 2 10.3 65 5.8 | ZCFGOBNS:.
E’ ARPF08S08WL @ 1| 8 | 130(130.2) 8 2.5 | 65(65.2) | 65(65.2) | 7.8 | ZCFGO80S:.
(0]
;‘) ARPF10S10WL @®|1|10 | 140(140.5) | 10 3 18(18.5) | 75(75.5) | 9.8 | ZCFG100S:
& ZCFG120S!
~| — | ARPF12S12WL @®|1/(12|150(150.5) | 12 4 21(21.5) | 85(85.5) [11.8
< ZCFG130S:.
& ZCFG160S:
e ARPF16S16WE @®|1| 16 | 200(200.6) | 16 5 27(27.6) | 120(120.6) [ 15.5 .
= ZCFG170S::
©
S| = ZCFG200S:.
ARPF20S20WE @ 1|20 | 2500251 20 6 35(36 150(151) |19.5 _
:D-g (251) (36) (151 ZCFG210S: ZCFW320-R:
2 ZCFG250S!:
o | ARPF25S25WE @®|1| 25| 300(301.8) | 25 8 43(44.8) | 190(191.8) [ 24.5
4 ZCFG260S:.
ARPF30S32WE % |1| 30| 350(352.2) | 32 10 55(57.2) | 230(232.2) | 29.5 | ZCFG300S:
ARPF32S32WE *|1]| 32| 350(352.2) | 32 10 58(60.2) | 230(232.2) | 31.5 | ZCFG320S:..

. R
M Od u Iar M I I I Type ARP FM ‘ Numeric figure in a circle :_; and alphabetical character comes in a square’i.

LF
‘APMX‘

Item Code Stock |, #of

Inserts| e LF  |APMX|DCONMS|THSZMS| DHUB | L7 | L2 |DRVS

ARPFM10 * | 1 10 [26(26.5)| 3 6.5 | M6 9.8 55 | 145 | 7 | ZCFG100Sii-R .
ZCFG120S:i-R!

‘ THSZMS DRVS

DC
DHUB

444y .

Size (mm)

Inserts

ARPFM12 LA 12 |26(26.5)| 4 6.5 | M6 9.8 55 | 145 | 7

ZCFW160-R:.:
ARPFM16 * |1 16 |32(326)| 5 85 | M8 | 128 | 565 | 17 10

ZCFW200-R{ %
ARPFM20 ® 1 20 | 38(39) 6 (105 |M10| 178 | 65 | 19 15

ZCFW250-R{ %

ARPFM25 ® |1 25 |38(39.8)| 8 |125|M12| 20.8 | 55 | 22 | 17

ARPFM30 * | 1 30 |43(45.2)| 10 | 17 | M16| 28.8 6 23 | 22
ARPFM32 * | 1 32 |43(45.2)| 10 | 17 |M16| 28.8 6 23 | 22

[Note] Do not apply lubricants such as grease, etc. to the "contact faces" and "modular screws" of the "modular mill", "special shanks" and "special arbor".

@ :Inventory maintained in US % :Inventory maintained in Japan [Note] ( )dimension indicates when ZCFG type insert is installed.



Parts Clamp screw Screw Driver / Wrench Screw anti-seizure agent
Shape f % D
Cutter body @ FaStzﬂr}?,Srque 7 n B & C Type d
ARPFO06S: 581-140 0.5 104-T6 A
ARPF08S! 581-141 1.1 104-T8 A
ARPF10S:
IARPFO6S 581-142 2.2 104-T10 A
ARPF12S¢
IARPF08S 581-143 4.9 105-T20 B
ARPF16S: 581-144 4.9 P-37
ARPF20S:
IARPF12S 581-145 6.9 101-T25S B
AR 581-146 9.8
IARPF16S 105-T30A c
ARPF30S:
ARPF32S_ °81-147 98

[Note] MOne clamp screw is attached to the body. Spare screws are not included (sold separately).
(@The clamp screw is a consumable part. Since replacement life depends on the use environment, it is recommended that it be replaced at an early stage.
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Recommended Cutting Conditions (Inch)

ap
$¢Red indicates primary recommended insert grade.
Insert Grade ¢.375 ¢.5 ¢.75 1
mvavtzrrli(al (?GSW General Cgrl:(titiitrilgns Semi Finishing - Semi Finishing - Semi Finishing - Semi Finishing -
S"Zﬁ'ni‘;’ﬂg)g Edge General |, HIsing General | . HIsing General | . HIsing General | . HIsing
eag Shape purpose High-speed purpose High-speed purpose High-speed purpose High-speed
n (min™) 5,348 110,028 | 10,028 | 4,011 | 7,521 | 7,521 | 2,550 | 5,014 | 5,014 | 2,006 | 3,820 | 3,820
% SFM 525 | 984 | 984 525 | 984 984 525 984 | 984 525 984 | 984
gﬁ‘gb";‘t;;ee' PN215 | ATHO8M | IPM 842 | 1184 | 1184 | 63.2 | 88.8 | 888 | 526 | 79.0 | 79.0 | 395 | 59.2 | 5.2
(300RC orless) | TH308 |(PCA12M)[1PT 0079 | .0059 | .0059 | .0079 | .0059 | 0059 | .0098 | .0079 | .0079 | .0098 | .0079 | .0079
ap (inch) .0098 | .0098 | .0039 | .0118 | .0118 | .0039 | .0394 | .0394 | .0079 | .0492 | .0492 | .0079
@e (inch) .0394 | .0197 | .0079 | .0472 | .0236 | .0079 | .0787 | .0787 | .0079 | .0984 | .0492 | .0079
n (min™) 3,820 | 9,359 | 9,359 | 3,008 | 7,020 | 7,020 | 2,006 | 4,680 | 4,680 | 1,530 | 3,510 | 3,510
SFM 397 | 918 | 918 397 | 918 918 397 918 | 918 397 918 | 918
gﬁgbogtese}fe' TH308 | ATH08M | IPM 63.2 | 1105 | 110.5 | 47.4 | 829 | 829 | 395 | 737 | 737 | 206 | 553 | 55.3
(30Yv 45HRC) PN215 [(PCA12M) | IPT .0079 | .0059 | .0059 | .0079 | .0059 | .0059 | .0098 | .0079 | .0079 | .0098 | .0079 | .0079
ap (inch) .0098 | .0098 | .0039 | .0118 | .0118 | .0039 | .0394 | .0394 | .0079 | .0492 | .0492 | .0079
ae (inch) .0394 | .0197 | .0079 | .0472 | .0236 | .0079 | .0787 | .0787 | .0079 | .0984 | .0492 | .0079
n (min™) 5,090 112,100 {12,100 | 4,011 | 10,080 10,080 | 2,674 | 6,351 | 6,351 | 2,006 | 4,763 | 4,763
SFM 525 | 1,246 | 1,246 | 525 | 1,246 | 1,246 | 525 | 1,246 | 1,246 | 525 | 1,246 | 1,246
Cast Iron TH308 | ATHO8M | IPM 126.3 | 200.0 | 200.0 | 94.8 | 150.0 | 150.0 | 73.7 | 150.0 | 150.0 | 55.3 | 1125 | 1125
PN215 [(PCA12M) | IPT .0118 | .0079 | .0079 | .0118 | .0079 | .0079 | .0138 | .0118 | .0118 | .0138 | .0118 | .0118
ap (inch) .0098 | .0079 | .0039 | .0098 | .0079 | .0039 | .0394 | .0394 | .0079 | .0492 | .049 | .0079
@e (inch) .0394 | .0154 | .0079 | .0472 | .0236 | .0079 | .0787 | .787 | .0079 | .0984 | .0984 | .0079
n (min™) 10,028 13,371 | 13,371 | 7,521 | 10,028 | 10,028 | 5,014 | 6,685 | 6,685 | 3,760 | 5,012 | 5,012
SFM 984 1,312 | 1,312 | 984 | 1,312 | 1,312 | 984 | 1,312 | 1,312 | 984 | 1,312 | 1,312
Graphite TH308 IPM 157.9 | 3156.8 | 210.6 | 118.4 | 236.9 | 157.9 | 98.7 | 157.9 | 131.6 | 73.7 | 1183 | 98.2
IPT .0079 | .0118 | .0079 | .0079 | .0118 | .0079 | .0098 | .0118 | .0098 | .0098 | .0118 | .0098
ap (inch) 0197 | .0118 | .0079 | .0236 | .0157 | .0079 | .0394 | .0276 | .0079 | .0492 | .0492 | .0079
e (inch) .0394 | .0315 | .0098 | .0472 | .0354 | .0118 | .0787 | .0591 | .0157 | .0984 | .0984 | .0157
n (min”) 10,028 | 15,920 | 15,920 | 7,521 13,270 13,270 | 5,014 | 7,960 | 7,960 | 3,760 | 6,265 | 6,265
Cast SFM 984 | 1,640 | 1,640 | 984 | 1,640 | 1,640 | 984 | 1,640 | 1,640 | 984 | 1,640 | 1,640
aluminum IPM 157.9 | 526.4 | 263.2 | 118.4 | 394.8 | 197.4 | 98.7 | 263.2 | 131.6 | 73.7 | 147.8 | 122.8
o PN215 IPT 0079 | .0157 | 0079 | .0079 | .0157 | 0079 | .0098 | .0157 | .0098 | .0098 | .0157 | .0098
ADC12 etc ap (inch) .0197 | .0118 | .0079 | .0236 | .0157 | .0079 | .0394 | .0276 | .0079 | .0492 | .0492 | .0079
. @e (inch) .0394 | .0315 | .0098 | .0472 | .0354 | .0118 | .0787 | .0591 | .0157 | .0984 | .0984 | .0157
o n (min™) 3,343 | 9,359 | 9,359 | 2,507 | 7,020 | 7,020 | 1,590 | 4,680 | 4,680 | 1,254 | 3,510 | 3,510
3 SFM 328 | 918 | 918 | 328 | 918 | 918 | 328 | 918 | 918 | 328 | 918 | 918
- gffdlened TH308 | ATH08M | IPM 263 | 368 | 36.8 | 19.7 | 27.6 | 27.6 | 158 | 221 | 221 | 11.8 | 166 | 166
assshre | PN215 |(PCA12M) [ 1PT 0039 | 002 | .002 | .0039 | .002 | .002 | .0047 | .0024 | .0024 | .0047 | .0024 | .0024
ap (inch) .0098 | .0098 | .0039 | .0118 | .0118 | .0039 | .0394 | .0394 | .0787 | .0492 | .0492 | .0079
ae (inch) .0394 | .0098 | .0078 | .0472 | .0118 | .0078 | .0787 | .0394 | .0079 | .0984 | .0492 | .0079
n (min) 2,674 | 7,354 | 7,354 | 2,006 | 5515 | 5,515 | 1,337 | 3,677 | 3,677 | 1,003 | 2,758 | 2,758
Hardened SFM 262 | 721 721 262 | 721 721 262 721 721 262 721 721
SRS IPM 211 | 29.0 | 29.0 | 158 | 21.7 | 217 | 126 | 174 | 174 9.5 13.0 | 130
el e | 208 |ATHOBM iy 0039 | .002 | .002 | 0039 | 002 | .002 | 0047 | 0024 | 0024 | .0047 | .0024 | .0024
ap (inch) .0098 | .0098 | .0039 | .0118 | .0118 | .0039 | .0394 | .0394 | .0787 | .0492 | .0492 | .0079
@e (inch) .0394 | .0098 | .0078 | .0472 | .0118 | .0078 | .0787 | .0394 | .0079 | .0984 | .0492 | .0079
Maximum fz  (inch/t) <0.0197 <0.0197 <0.0236 <0.0236
Maximum @p (inch) <0.118 <0.1575 <0.236 <0.236
. . - *with overhang of more than 3D, please modify
[NOte] ;:#Jﬁ:stgi:ﬁ(ﬁ;ﬁ){:}r\l‘a;?ec?grlagnetr:gglhgl}/;/garl:]g?tiir?étir;? m:gailgilgg zgﬁs;}i‘ons adjust the parameters according to your actual parameter using the chart below
machine and wor_k—piece corjditions: i i . Overhang ratio SFM IPM
3.Be sure to practice safety instructions and precautions such as wearing glasses and safety shoes, and placing safety
covers when you use this tool. Because this tool can be broken during machining so failure to follow these instructions may <3D 100% 100%
cause personal injury.
4.Never attempt to modify the carbide shank holder. Use the value for the depth of cut (ap) when the carbide shank holder is 3D~5D 70% 70%
use'I%ol diameters D=.5" :ap=.008". Tool diameters D=.75 ":ap=0.012". D00 60% 60%
8D~10D 50% 50%




Recommended Cutting Conditions (Metric)

$¢Red indicates primary recommended insert grade.

Insert Grade @6 *8 10 ®12
Worl_( SG+SW | General Cutt.ir?g Semi Finishing Semi Finishing Semi Finishing Semi Finishing
material (helical cutting |  edge Conditions G I Finishing p I Finishing p I Finishing p I Finishing
edgeinserts) | shape p:rg?)rsae High-speed p:rg?)rsae High-speed p:rg?)rsae High-speed p:rg?)rsae High-speed
n (min) 8,490 |16,450/16,450| 6,370 |11,940/11,940| 5,090 | 9,550 | 9,550 | 4,240 | 7,960 | 7,960
s Ve (m/min) | 160 | 310 | 310 | 160 | 300 | 300 | 160 | 300 | 300 | 160 | 300 | 300
ﬁﬁ‘;”";‘teﬂfe' PN215 | PTHO8M | Vf (mm/min)] 1,700 | 2,300 | 2,300 | 2,550 | 3,580 | 3,580 | 2,040 | 2,870 | 2,870 | 1,700 | 2,390 | 2,390
30tRG o ess) | TH308 |(PCAT2M) |7z (mm/t) | 0.1 [ 0.07 | 0.07 | 02 [ 015 [ 015 | 0.2 | 045 | 015 | 02 | 0.15 | 0.5
ap (mm) 0.1 0.1 0.05 | 0.2 0.2 0.1 0.25 | 0.25 0.1 0.3 0.3 0.1
ae (mm) 0.6 0.3 0.2 0.8 0.4 0.2 1 0.5 0.2 1.2 0.6 0.2
n (min”) 6,370 |14,850|14,850| 4,770 |11,150/11,150| 3,820 | 8,920 | 8,920 | 3,180 | 7,430 | 7,430
Ve (m/min) | 120 | 280 | 280 | 120 | 280 | 280 | 120 | 280 280 | 120 | 280 | 280
2;?02'(:2?8' TH308 | PTHO8M | Vf (mm/min)| 1,270 | 2,080 | 2,080 | 1,910 | 3,350 | 3,350 | 1,530 | 2,680 | 2,680 | 1,270 | 2,230 | 2,230
(30XJ45HRC) PN215 |(PCA12M) | fz (mm/t) 01 /007007 02 | 015|015 | 0.2 | 045 | 015 | 0.2 | 0.15 | 0.15
ap (mm) 0.1 0.1 0.05 | 0.2 0.2 0.1 0.25 | 0.25 0.1 0.3 0.3 0.1
ae (mm) 06 | 03 0.2 08 | 04 0.2 1 0.5 0.2 1.2 0.6 0.2
n (min”) 8,490 |20,160/20,160| 6,370 |15,120/15,120| 5,090 |12,100|12,100| 4,240 | 10,080/10,080
Ve (m/min) | 160 | 380 | 380 | 160 | 380 | 380 | 160 | 380 | 380 | 160 | 380 | 380
Cast Iron TH308 | PTHO8M | Vf (mm/min)| 2,550 | 4,030 | 4,030 | 3,820 | 6,050 | 6,050 | 3,050 | 4,840 | 4,840 | 2,550 | 4,030 | 4,030
PN215 [(PCA12M)| fz (mm/t) 015 | 04 0.1 0.3 0.2 0.2 0.3 0.2 0.2 0.3 0.2 0.2
ap (mm) 0.1 0.1 0.05 | 0.2 0.2 0.1 025 | 0.2 0.1 0.3 0.3 0.1
ae (mm) 0.6 0.3 0.2 0.8 0.4 0.2 1 0.4 0.2 1.2 0.6 0.2
n (min”) 15,920/21,220/21,220(11,940/15,920/15,920| 9,550 | 12,740|12,740| 7,960 | 10,620/10,620
Ve (m/min) | 300 | 400 | 400 | 300 | 400 | 400 | 300 | 400 | 400 | 300 | 400 | 400
) Vi (mm/min)| 3,180 | 6,370 | 4,240 | 4,780 | 9,550 | 6,370 | 3,820 | 7,640 | 5,100 | 3,190 | 6,370 | 4,240
Graphite | TH308 |HD?010 7 (mmty | 04 045 | 01 | 02 | 03 | 02 | 02 | 03 | 02 | 02 | 03 | 02
ap (mm) 03 | 015 015 | 04 | 0.2 0.2 0.5 0.3 0.2 0.6 0.4 0.2
ae (mm) 0.6 0.6 0.2 0.8 08 | 025 | 1.0 0.8 | 025 ] 1.2 0.9 0.3
n (min™) 15,920/26,530|26,530{11,940/19,900/19,900| 9,550 | 15,920|15,920| 7,960 |13,270|13,270
Cast Ve (m/min) | 300 | 500 | 500 | 300 | 500 | 500 | 300 | 500 | 500 | 300 | 500 | 500
aluminum Vf (mm/min)| 3,180 |10,610| 5,310 | 4,780 [15,920| 7,960 | 3,820 |12,740| 6,370 | 3,190 |10,620| 5,310
Aoy, | PN218 D700 e et | 04 | 02 | 04 | 02 | 04 | 02 | 02 | 04 | 02 | 02 | 04 | 02
ADC12 etc ap (mm) 03 | 015 | 015 | 04 0.2 0.2 0.5 0.3 0.2 0.6 0.4 0.2
ge (mm) 0.6 0.6 0.2 0.8 08 | 025 | 1.0 0.8 | 025 | 1.2 0.9 0.3
n (min”) 5,310 |14,850/14,850| 3,980 |11,150/11,150] 3,180 | 8,920 | 8,920 | 2,650 | 7,430 | 7,430
Ve (m/min) | 100 | 280 | 280 | 100 | 280 | 280 | 100 | 280 | 280 | 100 | 280 | 280
Hardened | TH308 | PTHOSM | Vf (mm/min)| 850 | 1,190 1,190 | 800 | 1,120 [1,120 | 640 | 890 | 890 | 530 | 740 | 740
el PN215 |(PCA12M)| 7z (mm/t) | 0.08 | 0.04 | 0.04 | 01 | 0.05 | 0.05 | 0.1 | 0.05 | 0.05 | 0.1 | 0.05 | 0.05
45~55HRC . . . . . . . . . . . .
ap (mm) 0.1 0.1 0.05 | 0.2 0.2 0.1 0.25 | 0.25 | 041 0.3 0.3 0.1
ae (mm) 0.6 0.2 0.2 0.8 0.2 0.2 1 025 | 0.2 1.2 0.3 0.2
n (min™) 4,240 111,670|11,670| 3,180 | 8,760 | 8,760 | 2,550 | 7,000 | 7,000 | 2,120 | 5,840 | 5,840
e Ve (m/min) 80 220 | 220 80 220 | 220 80 220 | 220 80 220 | 220
arcene VF (mm/min)| 680 | 930 | 930 | 640 | 880 | 880 | 510 | 700 | 700 | 420 | 580 | 580
BeoBHRC TH308 | PTHOBM e, mmit) | 0.08 | 0.04 | 0.04 | 0.4 | 0.05 | 0.05 | 04 | 0.05 | 0.05 | 04 | 005 | 0.05
ap (mm) 0.1 0.1 0.05 | 0.2 0.2 0.1 0.25 | 0.25 | 041 0.3 0.3 0.1
de (mm) 06 | 02 0.2 08 | 0.2 0.2 1 025 | 0.2 1.2 0.3 0.2
Maximum fz (mm/t) <0.2 <0.5 <0.5 <0.5
Maximum @p (mm) <0.6 <2.5 <3.0 <4.0
[Note]
1. Use the appropriate coolant for the work material and machining shape. ae
2.These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual
machine and work-piece conditions.
3.Be sure to practif;e safety instruction; and precautions such a§ wearing glasses apd safety shoes, anq placiqg safety covers Iap
when you use this tool. Because this tool can be broken during machining so failure to follow these instructions may cause
personal injury.

4.Never attempt to modify the carbide shank holder. Use the value for the depth of cut (ap) when the carbide shank holder is used.
Tool diameters D=12mm:ap=0.2mm. Tool diameters D=16mm:ap=0.3mm.

4dyv .



Recommended Cutting Conditions (Metric)

*Red indicates primary recommended insert grade.

Insert Grade 916 $20 ¢25 ¢30 $32
Work Cutting

material SG'SW General Conditions Semi Finishing o Semi Finishing o Semi Finishing o Semi Finishing o Semi Finishing -
(hehca_\cumng edge G I Finishing o I Finishing G I Finishing G I Finishing G I Finishing

edgensers) | shape puerr;])?)rsae High-speed puergirsae High-speed pliggr; High-speed puerzzrsae High-speed puergf)rsz High-speed
n(min") 13,190/5,970 5,970 2,550 4,780 4,780 2,040| 3,820| 3,820| 1,700/ 3,180/ 3,180| 1,590/ 2,990| 2,990
x Ve (m/min) | 160 | 300 | 300 | 160 | 300 | 300 | 160 | 300 | 300 | 160 | 300 | 300 | 160 | 300 | 300
ﬁﬁgﬂeﬁf"" PN215 | PTHOGM | Vi (mmimin)| 1,600| 2,390| 2,390| 1,280/ 1,910(1,910[1,0201,530| 1,530| 850 |1,270(1,270| 800 |1,200[1,200

(30HRC oress) | TH308 | (PCA12M) 7z mmit) | 0.25 | 0.2 | 0.2 [0.25] 0.2 | 0.2 [0.25| 0.2 | 0.2 | 0.25| 0.2 | 0.2 [0.25| 0.2 | 0.2
ap(mm) | 0808 02| 1 | 1 02125125/ 02|16 1602|1616/ 02
ae(mm) |16 16 (02| 2 | 2 |02 25125/ 02|32 [32]02]32]32]02
n(min) [2,390]5,570/5,5701,910]4,460] 4,460|1,530| 3,570 3,570 1,270/ 2,970/ 2,970 1,190] 2,790 2,790
Ve (mimin) | 120 | 280 | 280 | 120 | 280 | 280 | 120 | 280 | 280 | 120 | 280 | 280 | 120 | 280 | 280
,ﬁﬁ‘;ﬂeffe' TH308 | PTHOBM | Vi (mmimin) 1,200/ 2,230/ 2,230| 960 |1,780]1,780] 760 |1,430/1,430| 640 |1,190/1,190| 600 |1,120[1,120
(30~a5HRC) | PN215 | (PCAI2M) 7z (mmi) | 0.25| 0.2 | 0.2 [0.25| 0.2 | 0.2 [0.25] 0.2 | 0.2 [0.25| 0.2 | 0.2 [0.25] 0.2 | 0.2
ap(mm) |08 0802 1 | 1 02125125/ 021616021616/ 02
ae(mm) [ 16|16 02| 2 | 2 02|25 25| 02]32[32]02]32]32][02
n(min') [3,190[7,5607,560] 2,550]6,050]6,050|2,040] 4,840/ 4,840 1,700/ 4,030 4,030]1,590]3,780] 3,780
Ve (m/min) | 160 | 380 | 380 | 160 | 380 | 380 | 160 | 380 | 380 | 160 | 380 | 380 | 160 | 380 | 380
Cast Iron | TH308 | PTHOBM [V (mmimin)| 2,240 4,540 4,540( 1,790| 3,630 3,630|1,430| 2,900| 2,900/ 1,190 2,420/ 2,420[ 1,110 2,270 2,270
PN215 | (PCA12M) | fzmm/t) | 0.35| 0.3 | 0.3 [0.35| 0.3 | 0.3 [0.35| 0.3 | 0.3 |0.35] 0.3 | 0.3 |0.35] 0.3 | 0.3
ap(m) | 080802 1 | 1 02125125/ 021616021616/ 02
aemm | 161602 2 | 2 |02 25| 25| 02|32]32]02]32]32]02
n(min') [5,970[ 7,960/ 7,960] 4,780]6,370]6,370| 3,830/ 5,100/ 5,100 3,190/ 4,250 4,250| 3,190] 4,250] 4,250
Ve (m/min) | 300 | 400 | 400 | 300 | 400 | 400 | 300 | 400 | 400 | 300 | 400 | 400 | 300 | 400 | 400
Graphite | TH308 | HD7010 | (mmimin)| 2.990] 4,780] 3,980/ 2,390 3,820] 3,190] 1,920| 3,060/ 2,550| 1,600 2,650 2,130| 1,600/ 2,550/ 2,130

fz(mmit) | 0.25| 0.3 [0.25]0.25| 0.3 | 0.25]0.25| 0.3 | 0.25|0.25| 0.3 [0.25|0.25| 0.3 | 0.25
ap(mm) | 0806 02| 1 | 0702 125125/ 021616021616/ 02
ae(mm) |16 11 03| 2 | 15|04 25| 25| 04|32 [32]04]32]32][04
n(min') 5,970]9,950]9,950|4,780]7,960] 7,960 3,830| 6,370/ 6,370|3,190/5,3105,310] 3,190]5,310[ 5,310

Cast. Ve (mimin) | 300 | 500 | 500 | 300 | 500 | 500 | 300 | 500 | 500 | 300 | 500 | 500 | 300 | 500 | 500
::;;”;'”“m PN215 | HD7010 [ (Mm/min)| 2,990/ 7,960/ 4,980} 2,390/ 6,370, 3,980| 1,920/ 5,100/ 3,190| 1,600/ 4.250| 2,660/ 1,600, 4,250, 2,660
AGAA. fz(mmt) | 0.25| 0.4 | 0.25|0.25| 0.4 | 0.25| 0.25| 0.4 | 0.25| 0.25| 0.4 | 0.25| 0.25 | 0.4 | 0.25
ADC12 etc ap (mm) 08| 06| 02| 1 0.7 02125125 02| 16|16 02|16 | 16| 0.2

aemm) | 16 | 11 03| 2 | 15| 04|25 25| 04|32|32]04]|32)32] 04
n(min’) {1,990/ 5,570] 5,570| 1,590 4,460 4,460| 1,270]3,570| 3,570 1,060/ 2,970[ 2,970] 1,000/ 2,790| 2,790
Ve (mimin) | 100 | 280 | 280 | 100 | 280 | 280 | 100 | 280 | 280 | 100 | 280 | 280 | 100 | 280 | 280
Hardened | TH308 | prioe |V (mmimin)] 480 | 670 | 670 | 380 | 530 | 530 | 310 | 430 | 430 | 250 | 360 | 360 | 240 | 330 | 330
a5ossHRG | PN215 | (PCAT2M) 72 (mmf) | 0.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06
ap(mm) | 0.8 [ 08 02| 1 | 1 [ 02[125/125| 02|16 16] 02|16 16| 02
ge(nm) | 16 08 02| 2 | 1 |02 25125 02|32]16[02]|32]16] 02
n(min’) _[1,590|4,380[ 4,380] 1,270 3,500/ 3,500[ 1,020 2,800 2,800| 850 [2,330[2,330] 800 [2,190[2,190
Ve(mimin) | 80 | 220 | 220 | 80 | 220 | 220 | 80 | 220 | 220 | 80 | 220 | 220 | 80 | 220 | 220

444y .

Hardened ;
Steel TH308 |PTHOSM V (mm/min)] 380 | 530 | 530 | 300 | 420 | 420 | 240 | 340 | 340 | 200 | 280 | 280 | 190 | 260 | 260
55~62HRC fz(mm#) 10.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06 | 0.12 | 0.06 | 0.06

ap (mm) 081 08]02]| 1 1 0.2 [1.25]|125| 02 | 16| 16| 02|16 | 16| 0.2
ae (mm) 161 08| 02| 2 1 02 | 251|125/ 02| 32|16 02|32]| 16| 0.2

Maximum fz (mm/t) <0.6 <0.6 <0.6 <0.6 <0.6
Maximum ap (mm) <5.0 <6.0 <8.0 <10.0 <10.0
Hwith overhapg of more than .SD’ Overhang ratio ve (m/min) | vf (mm/min)
please modify parameter using the
chart below <3D 100% 100%
3D~5D 70% 70%
5D~8D 60% 60%
8D~10D 50% 50%




Cutting performance

O SGtype

01 Cutting force comparison between conventional edge shape and high helix one.

ZCFG-SG(helical cutting edge inserts)

Insert : ZCFG200SG-R1.0

k .

Insert : ZCFW200

N m——
y -

Cutting conditions

Work material : 1050 (220HB)
Cutter : ARPFM20(Tool dia. $20-R1.0)
Shank : ASC20-10.5-170-90Z
(Overhang : 140mm)

Machine : Vertical type(BT50)
Cutting speed : Vc=200m/min
Feed rate : fz=0.15mm/t

Cutting depth(ap)=1.0mm

10y

150 _X _Y

100

—Y

Radial depth of cut(ae)=0.1mm
Cutting shape : Vertical wall

5D/\A N

AT 72' \NVAAVARV
V

V v

Coolant : Air

150 -150

- x

Compared to conventional tools, the cutting
resistance (Y part force) received from the
wall surface is low and the variation is also
small so machining stability is good.

Cutting resistance variation is large.

02 Tool life when performing semi-finishing of vertical walls.

Conventional 1

Conventional 2

Breakage |

SG type

Cutting conditions

0 50 100 150 200 250 300
Cutting distance (m)

Work material : stainless materials (52HRC)
Cutter : ARPFM20 (Tool dia. ¢20)
Shank : ASC20-10.5-120-50Z
(Overhang : 60mm)

Machine : Vertical type (BT50)
Cutting speed : Vc=120m/min
Feed rate : fz=0.25mm/t

Cutting depth (ap) =1.0mm
Radial depth of cut (ae) =0.5mm
Cutting shape : Vertical wall
Coolant : Air

4dyv .

03 Tool life when performing semi-finishing of flat surfaces.

Conventional 1 q

Conventional 2

Breakaée

SG type

0 5 10 15 20
Cutting distance (m)

Cutting conditions

Work material : stainless materials (52HRC)
Cutter : ARPFM20 (Tool dia. $20)
Shank : ASC20-10.5-120-50Z
(Overhang : 60mm)

Machine : Vertical type (BT50)
Cutting speed : Vc=120m/min
Feed rate : fz=0.25mm/t

Cutting depth (ap) =0.5mm
Radial depth of cut (ae) =10mm
Cutting shape : Planing

Coolant : Air



Cutting performance
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O SWtype

’ Remaining stock when cutting vertical walls

‘ Cutting conditions

#Comparison of remaining stock with conventional products Work material : Carbon steel (220HB)

when the vertical wall was machined for 120 minutes.

Vertical wall machining depth (inch)

Remains (um)

80

0 20 40 60

sw shape after 303minutejs afte‘r 120 mjinutesi
866 ‘ . 1 ; . . 1

With SW type, even after machining for 120 minutes, -
the remaining stock was 10um or less and cut surface quality is good. Shiny surface Cloudy surface

O Field data

Cutter : ARPFM20 (Tool dia. $20)

Shank : ASC20-10.5-170-90Z (Overhang : 140mm)
Machine : Vertical type (BT50)

Cutting speed : Vc=200m/min

Feed rate : fz=0.15mm/t

Cutting depth (ap) =1.0mm

Radial depth of cut (ae) =0.1mm

Cutting shape : Vertical wall

Coolant : Air

Magnified view of surface after 120 minutes of machining

— e g g

’ 01 | Ve-T chart for Carbon Steel [220HB] ‘

Cutting speed Vc (m/min)

50 100 200 500
Cutting time T (min)

Cutting conditions

Work material : Carbon steel (220HB)
Tool Cutter : ARPFM20(#20)

Shank : ASC20-10.5-120-50Z

Insert : ZCFG200SG-R1.0(PN215)
Overhang : 80mm, Feed rate : fz=0.15mm/t
Radial depth of cut : apxae=1xX0.1mm
Machine : Vertical type(BT50)
Cutting shape : vertical wall, Coolant : Air

102 Ve-T chart for H13 [45HRC]

Cutting speed Vc (m/min)

1000

600 ---

400

200

100 300 600 1,000

Cutting time T (min)

Cutting conditions

Work material : H13 (45HRC)
Tool Cutter : ARPFM20(#20)
Shank : ASC20-10.5-120-50Z
Insert :ZCFG200SG-R1.0(PN215), ZCFG200SG-R1.0(TH308)
Overhang : 80mm, Feed rate : fz=0.15mm/t
Radial depth of cut : apxae=1x0.1mm
Machine : Vertical type(BT50)
Cutting shape : vertical wall, Coolant : Air

03 | Ve-T chart for D2 [60HRC)

Cutting speed Vc (m/min)

500

300} -

200} ---

| |
100} -------r------r-

50
10 30 60 100 200 300

Cutting time T (min)

Cutting conditions

Work material : D2 (60HRC)
Tool Cutter : ARPFM20(#20)

Shank : ASC20-10.5-120-50Z

Insert : ZCFG200SG-R1.0(TH308)
Overhang : 80mm, Feed rate : fz=0.15mm/t
Radial depth of cut : apxae=1x0.1mm
Machine : Vertical type(BT50)
Cutting shape : vertical wall, Coolant : Air



Field data

Cutting
examples

Cutting conditions

Result

Plastic mold

Tool : ARPF20S20WE (OH=150mm)
Work material : Carbon steel

Insert: ZCFG200SG-R1.0 (PN215)
Machine:Vertical type M/C(BT50)
Cutting speed: Vc=220m/min
Revolution: n=3500min-"

Feed speed: Vf=1750mm/min
Feed rate:fz=0.25mm/t

Cutting depth: @p=0.2mm
Radial depth of cut: @e=0.1mm
Coolant: Dry(Air)

After 6 hours, the cutting
edge is good with normal
wear. The finished surface
is also good compared with
conventional products.

Tool : ARPFM20 + ASC20-10.5-120-50Z(OH=90mm)
Work material : Carbon steel

Insert: ZCFG200SG-R1.0 (PN215)

Machine : Vertical type M/C(BT50)

Cutting speed : Vc=188m/min

Revolution : n=3000min-1

Feed speed : Vf=1500mm/min
Feed rate : fz=0.25mm/t

Cutting depth: @p=0.3mm
Radial depth of cut: @ae=0.4mm
Coolant: Dry(Air)

Even after performing semi-
finishing with non-uniform
cutting for 7 hours, the
cutting edge is good with no
chipping.

Plastic mold
(Carbon Steel)

Tool : ARPFM20 + ASC20-10.5-220-120Z(OH=150mm)
Work material : Carbon steel

Insert: ZCFG200SG-R1.0 (PN215)

Machine : Vertical type M/C(BT50)

Cutting speed : Vc=176m/min

Revolution : n=2800min-1

Feed speed: Vf=1700mm/min
Feed rate : fz=0.3mm/t

Cutting depth : @p=0.3mm
Radial depth of cut: @e=0.05mm
Coolant: Water base

Even after 7 hours of
machining, surface
accuracy is good. (Surface
is glossy.) With conventional
products, surface accuracy
became bad after
approximately 3 hours

of machining, which was
judged as the tool life end.

Machining of
die-casting mold
(pocket area)

Tool : ARPFM20+ASC20-10.5-220-120Z (OH=160mm)
Work material :

Equivalent to H13 (40 ~ 43HRC)

Insert: ZCFG200SW-R1.0 (TH308)

Machine : Vertical type M/C(BT50)

mside wall

Cutting speed : Vc=182m/min
Revolution : n=2900min-1
Feed speed: Vf=600mm/min
Feed rate : fz=0.1mm/t
Cutting depth : @p=0.1mm
Radial depth of cut: @e=0.1mm

mplanar section

Cutting speed : Vc=70m/min
Revolution : n=1100min-"
Feed speed: Vf=180mm/min
Feed rate : fz=0.08mm/t
Cutting depth : @p=0.1mm
Radial depth of cut : @e=8mm
Coolant: Dry(Air)

Machining accuracy for
both side surface areas and
flat surface areas is good.
With conventional indexable
tools, machining accuracy
had been a problem.

Machining of
die-casting mold

2

Tool : ARPFM20+ASC20-10.5-170-90Z(OH=130mm)
Work material : H13 Equivalent (45HRC)

Insert: ZCFG200SG-R1.0 (PN215)

Machine : Vertical type M/C(BT50)

Cutting speed : Vc=88m/min

Revolution : n=1400min-

Feed speed : Vf=280mm/min
Feed rate : fz=0.1mm/t
Cutting depth : @p=0.5mm
Radial depth of cut : @ae=1mm
Coolant: Dry(Air)

Even when machining
corner areas where cutting
amount is non-uniform, the
cutting edge is good with no
chipping.

Machining of
die-casting mold
(structural area)

\’@

Tool : ARPFM20+ASC20-10.5-170-90Z(OH=130mm)
Work material : H13 (45HRC)

Insert: ZCFG200SG-R1.0 (TH308)

Machine : Vertical type M/C(BT50)

Cutting speed : Vc=200m/min

Revolution : n=3200min-"

Feed speed: Vf=1600mm/min
Feed rate : fz=0.25mm/t
Cutting depth : @p=0.2mm
Radial depth of cut: @e=0.1mm
Coolant: Dry(Air)

Performing finishing once
resulted in finishing that
was within the specified
dimensional tolerance. With
conventional products,
chattering often occurred
and there were uncut

areas so re-machining was
necessary.

_ Safety Considerations

1. Handling

(1)  When removing tool from packaging, be careful not to drop the tool on your foot or fingers.

(2) When actually setting the inserts, be careful not to touch the cutting flute directly with your bare hands.

2. Mounting

(1)  When preparing to use, be sure that the insert is firmly screwed in the pocket and cutter is properly mounted on the tool holder.
(2) If abnormal chattering occurs during use, stop the machine immediately, identify the cause of the chatter and take corrective action.

3. Usage

(1) Before use confirm all dimensions, verify work material and programmed tool rotation.
(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the
cutting depth is large, the rigidity of the machine being used is low, or according to the conditions of the work material.
(3) Inserts are made of hard material and may break and be expelled from cutter at high speeds. Since there is a danger of injury to workers from chip evacuation, insert breakage or fire
safety precautions must be observed at all times. Including, but not limited to: safety glasses, machine enclosures or other means to create a safe environment for work. If you have
questions on safety, contact your supervisor.
« Do not use where there is a risk of fire or explosion.
+ Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.

4dyv .
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| Indexable ball end mill for finishing
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Increased cutting performance

due to S-shaped cutting edge!

High helix shape provides an improved
surface finish.

Insert for high-accuracy machining
reduces chatter on corners.

Introducing 6 Modular Mill Type
with Air hole items!

PNOSM

Applications

ATH10E

22010 . . ) ) ) )
Graphite Cast irons Carbon steels  Stainless steels  Pre-hardened Hardened steels Hardened steels
Cast aluminum alloys Ductile cast iron Alloy steels steels ~55H 55-62HRC

Mold making

|Features 01 SetupRaccuracy: +0.01mm =.0004 inch

4dav .

+ High accuracy is exhibited from the ball tip to the outer circumference.

surface finish.

- High helix edge shape reduces the increase in cutting forces.

| Fentures 02 Excellent cutting performance and beautiful cutting

|Features 03 New insert grade for longer life.

« Multi-layer coating provides long life.

% For details regarding cutting performance, see p.214.



Technology

O An effect by high helix edge shape

Typical conventional problem Reduce cutting force

Frequent chattering happens when cutting
R-shapes.

With the increase in cutting forces in these
areas, the chattering causes poor surface
finishes.

With the high helix edge, it reduces the
cutting forces.

The reduced cutting forces limits the
chattering and leaves an improved
surface finish.

.

4

® Improved cutting surface finish.
® Less chattering on corner.

\

Improved machmmg performance andimachining accuracy,
canjbejexpected, reducmg,workxforfdownstream,processes

7~

Improved quality | Cost reduction

Lower cutting forces reduces chipping due to wear and impact, therefore tool life is improved.

O Recommended grades map

Recommendation of based on hardness of work materials

Hardness 29 39

Toughness of
cutting edge
(GIET)

Grade

ATH8OD
o ™
UH@S@ Prjﬁdﬁm

4dav

PN15M

sharpness msﬁ A0

Graphite / Castlron 1050~P20
Work Cast aluminum alloys | Ductile Cast Iron Stainless

Work

steels




Technology

4dav .

PVD Technology  # TH3 Coating T H 8 O 3

O Characteristics

+ TH coating has further evolved to the new 3rd-generation TH coating.

+ New film composition and film structure improves heat resistance and wear
resistance.

+ New multi-layer structure provides excellent durability and suppresses crack
progression.

O Strong fields

+ High-speed finishing of hardened steels (45 to 65 HRC) such as D2, H13, M2,
S420 types, etc.
+ High-speed finishing of pre-hardened steels such as P20, P21, etc.
+ TH308 uses ultra-fine carbide alloy with excellent wear resistance and TH3 coating :
to demonstrate good performance especially for finishing of high-hardness : i ggzﬁshnhséftngth
materials. Carbide resistance.

Coating structure | ®Smooth

— high-hardness
film with excellent
heat resistance
and wear
resistance.

@New multi-layer
structure
suppresses crack
progression.

L ®New film with
excellent

PVD N @ 5
Technology Super Coating “Panacea Technology” PN
O Features O Characteristics
+ Multi-layer structure provides improved adhesion and membrane hardness as well Cross sectional structure and
as improving the oxidation-resistance temperature. characteristics of PN °°at'”g membrane

+ PN coating improves the friction coefficient which reduces heat generation when CREITE SLEUTE |

(2 Membrane surface
cutting. with improved
e lubricative
characteristics

O Strong fields

« Exhibits stable tool life in cutting materials like plastic injection molds where tool
seizure often occurs. Longer tool life is possible in cutting prehardened like
carbon steel, alloy steel, stainless steel, and hot and cold tool steels. JCD!S?QL%‘{?{C?&T%”Q

+ PNO8M adopts micro-grain substrate and PN Coating. Improves the cutting Carbide is improved.
performance for plastic injection mold finishing.

+ PN15M adopts micro-grain substrate and PN Coating. Improves the cutting
performance for overhang cutting.

High adhesion Diamond Coating H )

Diamond coating

O Characteristics ’Machining example of Graphite (HD7010) ‘
+ Uses diamond with good crystallization. Ideal for cutting of graphite, high-silicon T
aluminum alloys and fiber-reinforced plastics (FRP). Less wear, Life time over 50 times compare

with non coat.

+ Our exclusive pre-treatment technology is used to provide higher adhesion due to  conventional
anchor effect. eve : : :
- Special material for Diamond Coating is adopted for base metal. ° Z%me(hourf cor 2

Imposslble after 1h process

Cutting conditions

Cutter Body : ABPF10S10WL140(¢10mm)
v=200 SFM n=6,370min"’

vi=98.43 IPM (z=.008 IPT)
apXae=.020X.012 inch Dry



Line Up (Inch)

0 - EUUC (0]~ -
- Carbon steels |-L—r| . |-L—r| - . General cutting, First recommendation
Cast Iron, Ductile Cast Iron | | | [4] : General cutting, Second
Hardened steels M ™ ™ recommendation
Tolerance| TH3 Coating PN Coating Size (inch)
Shape L) GE2e) dass | TH303 | PNOSM |PN15M | RE | LE | INSL | bc | T |°™°
1ZPFG050-SH [ .156 | .217 | .383 | .312 | .083
1ZPFG060-SH [ .188 | .256 | .478 | .375 | .106
1ZPFG080-SH F [ .250 | .295 | .574 | .500 | .126 Fig.1
1ZPFG100-SH [ .313 | .315 | .648 | .625 | .165 ’
1ZPFG120-SH [ .375 | .394 | .795 | .750 | .205
1ZPFG160-SH [ 500 | .492 | .943 [1.000]| .244
IZDFGO050-ST [ [ .156 | .217 | .383 | .312 | .083
IZDFG060-ST [ [ .188 | .256 | .478 | .375 | .106
IZDFG080-ST F [ [ .250 | .295 | .574 | .500 | .126 Fig.1
IZDFG100-ST [ [ .313 | .315 | .648 | .625 | .165 )
1ZDFG120-ST [ [ .375 | .394 | .795 | .750 | .205
IZDFG160-ST o [ 500 | .492 | .943 [1.000]| .244
1ZDFG050-SC [ .156 | .217 | .383 | .312 | .083
1ZDFG060-SC [ .188 | .256 | .478 | .375 | .106
1ZDFG080-SC F [ .250 | .295 | .574 | .500 | .126 Fig.1
1ZDFG100-SC [ .313 | .315 | .648 | .625 | .165 :
1ZDFG120-SC [ .375 | .394 | .795 | .750 | .205
1ZDFG160-SC [ 500 | .492 | .943 [1.000]| .244
c Udl U -
g Carbon steels & [ [l : General cutting, First recommendation
Cast Iron, Ductile Cast Iron ™ ™ " ] [4] : General cutting, Second
Hardened steels Il " ] Il recommendation
Tolerance| C Coating | TH Coating |ACS Coating Size (inch)
Shape ltem code dass | PCA12M|ATH8OD |ACSO5E| RE | LE | INSL | DC | T |
T INSL 1ZPFG050 A 156 | .217 | .381 | .312 | .083
LLE ] - 1ZPFG060 A .188 | .256 | .478 | .375 | .106
1ZPFG080 F A .250 | .295 | .574 | .500 | .126 Fig.2
oo - 1ZPFG100 A .313 | .315 | .654 | .625 | .165 )
- Fig.2 1ZPFG120 A .375 | .394 | .800 | .750 | .205
1ZPFG160 A 500 | .492 | .948 [1.000] .244
IZDFG050-WF A 156 | .217 | .381 | .312 | .083
1ZDFG050-WH A 156 | .217 | .381 | .312 | .083
|1ZDFG060-WF A .188 | .256 | .478 | .375 | .106
|1ZDFG060-WH A .188 | .256 | .478 | .375 | .106
|1ZDFG080-WF A .250 | .295 | .574 | .500 | .126 .
|1ZDFG080-WH F A .250 | .295 | .574 | .500 | .126 Fig.3 *»
I1ZDFG100-WF A .313 | .315 | .654 | .625 | .165 ) =
1ZDFG100-WH A .313 | .315 | .654 | .625 | .165 M
I1ZDFG120-WF A .375 | .394 | .800 | .750 | .205
W type:WF/WH 1ZDFG120-WH A .375 | .394 | .800 | .750 | .205
Rencire o mot moeare. IZDFG160-WF A | .500 | .492 | .948 [1.000| .244
|1ZDFG160-WH A 500 | .492 | .948 [1.000] .244

@ : Inventory maintained in US A:Discontined after stock run out No Mark: Manufactured upon request only

Set-up Procedures of Inserts

Clean the insert seat: Tighten the clamp screw with the special Clamp screw
Using air-blow or alike, clean the seat. wrench. Please do not press down the (high precision screw)
insert during this tightening process.

Put in the insert with its top positioned to the L .
screw-tightening side of the tool body. This is the end of insert set-up.

_J. Do not tighten the
screw without

putting insert To meet the specification for precision of +.0004 inch,
please follow this procedure.

Tool body

Top mark

Never tighten the clamp screw without
assembling the insert into the tool.




Line Up (Inch)

Numeric figure in a circle i and Alphabetical character comes in a square

LF
‘ » __\6n (7]
z 5 A ]%
g a 1 |8
g LB2 SI g
‘ RE LH® LS
Type A (Taper neck) Type B (Straight neck)
| g — No.of Size (inch)
t 1 M T Insert
em code o inserts| - RE LF |DCONMS| LB2 LH BD3 | LS on | °° eers
|IABPF05S08 o 1 .313| .156 | 3.937 | .500 | .394 984 | 291 | 2953 | 6.5° A 1Z:1FG050
|IABPF06S08 o 1 .375| .188 | 3.937| .500 | .512 984 | .335 | 2953 | 45° A 12:1FG060
g |IABPF08S08 o 1 500 | .250 | 4.331| .500 | .591 | 1.181| .480 | 3.150 - B 12:1FG080
§ IABPF10S10 o 1 .625| .313 | 5.118 | .625 | .748 | 1.969 | .602 | 3.150 - B 1Z::FG100
|IABPF12S12 o 1 .750| .375 | 5.512| .750 | .866 | 2.362 | .728 | 3.150 - B 1Z:1FG120
|IABPF16S16 o 1 1.000| .500 | 5.906 | 1.000 | .984 | 2.756 | .980 | 3.150 - B 1Z::FG160
|IABPFO5S08L o 1 .313| .156 | 5906 | .500 | .394 | 1.969 | .291 | 3.937 - A 1Z::FG050
o |IABPFO6S08L o 1 .375| .188 | 5906 | .500 | .512 | 1.969 | .335 | 3.937 - A 1Z::FG060
§ |IABPF08S10L o 1 500 | .250 | 6.299 | .625 | .591 | 2.362 | .480 | 3.937 - A 12::FG080
g) |IABPF10S12L o 1 .625| .313 | 6.496 | .750 | .748 | 2.559 | .602 | 3.937 - A 1Z::FG100
- |IABPF12S16L [ ) 1 .750| .375 | 7.087 | 1.000 | .866 | 3.150 | .728 | 3.937 - A 1Z::FG120
|IABPF16S20L o 1 1.000| .500 | 7.874 | 1.250 | .984 | 3.543 | .980 | 4.331 - A 1Z::FG160

ca rb i d e S h a n k IAB P F s W <RIL ) Numeric figure in a circle i and Alphabetical character comes in a square

LF
— 2
[S) ] o z
RE CH Ls
ltem code Stock ir,;lsoé?tfs Size (inch) Inserts
DC RE LF DCONMS| LB2 L/D* LH BD3 LS

IABPF05S05W o 1 .313 | 156 | 3.937 | .313 | .709 | 3.773 | 1.181 | .303 | 2.756 | 1Z_FGO50
IABPF06S06W o 1 375 | .188 | 3937 | .375 | .906 | 3.675 | 1.378 | .366 | 2.559 | 1Z_FGO60
IABPF08S08W ( 1 .500 | .250 | 4.331 .500 | 1.024 | 3.544 | 1.772 | .472 | 2.559 | 1Z2::FG080

. IABPF10S10W ( 1 .625 | .313 | 5,512 | .625 | .748 | 2.520 | 1.575 | .602 | 3.937 | 1Z{:FG100
E IABPF12S12W o 1 .750 | .375 | 4.724 | .750 | .866 | 2.887 | 2.165 | .728 | 2.559 | 1Zi{:FG120
-" IABPF16S16W o 1 1.000 | .500 | 5.315 | 1.000 | .984 | 2559 | 2.559 | .980 | 2.756 | 1Z_:FG160
IABPFO5S05WR o 1 313 | 156 | 5.118 | .310 | .394 | 8.176 | 2659 | .303 | 2.559 | 1Z{:FG0O50
IABPFO6S06WR ( 1 .375 | 188 | 5512 | .375 | .512 | 7.875 | 2953 | .366 | 2.559 | 1Z_FGO60
IABPFO8S08WR ( 1 500 | .250 | 5.906 | .500 | .591 | 6.692 | 3.346 | .472 | 2.559 | 1Zi:FG080
IABPF12S12WR ([ 1 .750 | .375 | 6.299 | .750 | .709 | 2.887 | 2.165 | .728 | 4.134 | 1Zi:FG120
IABPF16S16WR ( 1 1.000 | .500 | 7.087 | 1.000 | .709 | 1.651 | 1.651 | .980 | 4.528 | 1Z.:FG160
IABPF05S05WL ( 1 313 | .156 | 7.087 | .303 | .394 | 4.403 | 1.378 | .303 | 5.709 | 1Z{:FG0O50
IABPF06S06WL ( 1 .375 | 188 | 7.087 | .366 | .512 | 3.675 | 1.378 | .366 | 5.709 | 1Z:FGO60
IABPFO8S08WL o 1 500 | .250 | 7.087 | .472 | .591 | 3.544 | 1.772 | .472 | 5.315 | 1Z{:FG080
IABPF10S10WL ( 1 .625 | .313 | 7.874 | .602 | .787 | 4.094 | 2559 | .602 | 5.315 | 1Zi:FG100
IABPF12S12WL ( 1 .750 | .375 | 9.843 | .728 | .866 | 4.200 | 3.150 | .728 | 6.693 | 1Zi:FG120
IABPF16S16WL ( 1 1.000 | .500 | 9.843 | .980 | .984 | 3.150 | 3.150 | .980 | 6.693 | 1ZiFG160

*L/D is LH/DC

@ : Inventory maintained in US



EETET Y8 IABPFM

Numeric figure in a circle " and Alphabetical character comes in a square ;.

LF g‘ THSZMS DRVS
o
fomie ¢ ORI )
RE L1 L
Size (inch
Item code Stock ir’;lsoé?tfs ( ) Inserts

DC RE LF |DCONMS|THSZMS| DHUB L1 L2 DRVS
IABPFMO08 o 1 .500 .250 1.024 .256 M6 .386 217 571 276 1Z:FG080
IABPFM12 o 1 .750 375 1.496 413 M10 .701 217 .748 591 1Z:'FG120
IABPFM16 { 1 1.000 | .500 1.496 492 M12 .819 217 .866 .669 1Z_FG160

[Note] Do not apply lubricants such as grease, etc. to the "contact faces" and "modular screws" of the "modular mill", "special shanks" and "special arbor".

Numeric figure in a circle ;.

Parts Clamp screw Screw driver / Wrench SR : ST
gent
Sl Fastening O
torque Shape ’
Cutter Body (N-m) A B
IABPFO5S 3 (L/W/WR/WL) 581-141 1.1 104-T8 A
IABPFO6S:(L/W/WR/WL) 581-142 2.2 104-T10 A
IABPF08S L/W/WR/WL), IABPFM08 581-143 4.9
105-T20 B P-37
IABPF10S:::(L/W/WR/WL) 581-144 4.9
IABPF12S::(L/W/WR/WL), IABPFM12 581-145 6.9 101-T25S B
IABPF16S<::(L/W/WR/WL), IABPFM16 581-146 9.8 105-T30A B

4dav .



Recommended Cutting Conditions (Inch)

4dav .

% Red indicates primary recommended insert grades.

Recommended ¢ 6mm 5/16" (¢ 8mm) 3/8" (¢ 10mm) 1/2" (¢ 12mm)
_ inserts grade i Semi Finishing Semi Finishing Semi Finishing Semi Finishing
Work material High helix conditions | " Finishing .. Finishing -y Finishing " Finishing
edge Standard eneral |High spged General |High spged General |High spged General |High spged
shape purpose | processing purpose | processing purpose | processing purpose | processing
Ny n (min') | 8,490 [16,450]16,450| 6,370 [12,340]12,340| 5,100 | 9,240 [11,150( 4,250 | 7,170 [10,080
PNOSM vo (SFM) | 525 [1,017[1,017| 525 1,018 1,018 526 | 952 | 1,149 | 526 | 887 [1,247
Carben Steel | p15M gg:g’; V(PM) | 68 | 197 | 132 | 102 | 395 | 197 | 82 | 296 | 178 | 68 | 229 | 161
(<30HRC) TH303 {PCAOSM}I’Z(IPT) .004 | .006 | .004 | .008 | .016 | .008 | .008 | .016 | .008 | .008 | .016 | .008
ATH80D ap (inch) | .004 | .002 | .002 | .008 | .004 | .004 | .010 | .006 | .004 | .012 | .008 | .004
ATH10E ae(inch) | .024 | 024 | .008 | .031 | .031 | .010 | .030 | .031 | .010 | .047 | .035 | .012
n (min') | 6,370 |14,320[14,320| 4,780 [10,750]10,750| 3,820 | 7,640 | 9,550 | 3,180 | 6,100 | 8,760
PNOSM ve (SFM) | 394 | 886 | 886 | 394 | 886 | 886 | 394 | 787 | 984 | 393 | 754 [1,083
Garbon Steel | PN15M :g:f:& V(PM) | 51 | 172 | 115 | 76 | 344 | 172 | 61 | 244 | 153 | 51 | 195 | 140
(3045HRC) TH303 [PCAosMsz(IPT) .004 | .006 | .004 | .008 | .016 | .008 | .008 | .016 | .008 | .008 | .016 | .008
ATH80D ap (inch) | .004 | .002 | .002 | .008 | .004 | .004 | .010 | .006 | .004 | .012 | .008 | .004
ae (inch) | .024 | .024 | .008 | .031 | .031 | .010 | .039 | .031 | .010 | .047 | .035 | .012
n(min-') | 8,490 |16,450(16,450| 6,370 [12,340[12,340| 5,090 | 9,240 [11,150[ 4,240 | 7,170 [10,080
ATH10E | ACSO5E |, (sFm) | 525 | 1,017 [1,017| 525 1,018 1,018 | 525 | 952 | 1,149 | 524 | 887 |1,247
TH303 | (ATHBOD) o\ | 68 | 263 | 132 | 153 | 592 | 197 | 122 | 444 | 268 | 102 | 344 | 242
Cast Iron ATH80D |[PTHO8M
PNOBM ||PCA12M|[Z(PT) | 004 | 008 | .004 | 012 | .024 | .008 | .012 | .024 | .012 | 012 | .024 | 012
PN15M |lpcaosm] [a» (inch) | .004 | .002 | .002 | .008 | .004 | .004 | .010 | .006 | .004 | .012 | .008 | .004
ae (inch) | .024 | .024 | .008 | .031 | .031 | .010 | .039 | .031 | .010 | .047 | .035 | .012
n (min)  |15,920(21,220[21,220[11,940]15,920]15,920( 9,550 [12,740[12,740| 7,960 [10,620]10,620
ve(SFM) | 985 |1,312[1,312| 985 [1,313]1,313| 984 |1,313[1,313| 985 | 1,314 1,314
. HD?7010 Vi(PM) | 127 | 255 | 170 | 191 | 382 | 255 | 153 | 306 | 204 | 127 | 255 | 170
Graphite HD7010
ATH10E fz(IPT) | .004 | .006 | .004 | .008 | .012 | .008 | .008 | .012 | .008 | .008 | .012 | .008
ap (inch) | .012 | .006 | .006 | .016 | .008 | .008 | .020 | .012 | .008 | .024 | .016 | .008
ae (inch) | .024 | .024 | .008 | .031 | .031 | .010 | .039 | .031 | .010 | .047 | .035 | .012
n (min)  |15,920|26,530]26,530(11,940]19,900]19,900| 9,550 [15,920(15,920( 7,960 [13,27013,270
S ve (SFM) | 985 |1,641|1,641| 985 | 1,641 1,641 | 984 | 1,641 |1,641| 985 | 1,641 1,641
alloys HD7010 | oo [E(PM) | 127 | 424 | 212 | 191 | 637 | 318 | 153 | 509 | 255 | 127 | 425 | 212
AC4A,ADC12. | PNOBM fz(IPT) | .004 | .008 | .004 | .008 | .016 | .008 | .008 | .016 | .008 | .008 | .016 | .008
ap (inch) | .012 | .006 | .006 | .016 | .008 | .008 | .020 | .012 | .008 | .024 | .016 | .008
ae (inch) | .024 | .024 | .008 | .031 | .031 | .010 | .039 | .031 | .010 | .047 | .035 | .012
n (min') | 5,310 [12,200[12,200| 3,980 | 9,160 | 9,160 | 3,180 | 6,690 | 8,280 | 2,650 | 5,310 | 7,700
TH3o3 | ATHBOD I\ (sFm) | 328 | 754 | 754 | 328 | 755 | 755 | 328 | 690 | 853 | 328 | 657 | 952
Hardened Steels| ATH80D gm?gm Vi(IPM) |31.86| 98 | 98 |31.84| 147 | 147 |25.44| 107 | 132 | 21.2 | 85 | 123
45-55HRC PN15M || 0 vem|lZ0PT) | 008 | .004 [ .004 | .004 | .008 | .008 | .004 | .008 | .008 | .004 | .008 | .008
PNO8M || Acsose) [ae (inch) | .004 | .002 | .002 | .008 | .004 | .004 | .010 | .006 | .004 | .012 | .008 | .004
ae (inch) | .024 | .024 | .008 | .031 | .031 | .010 | .039 | .031 | .010 | .047 | .035 | .012
n(min') | 4,240 | 9,550 | 9,550 [ 3,180 | 7,170 | 7,170 | 2,550 | 5,410 | 6,370 | 2,120 | 4,250 | 6,100
ve (SFM) | 262 | 591 | 591 | 262 | 591 | 591 | 263 | 558 | 657 | 262 | 526 | 754
Hardened Steels| TH303 | ATH80D |vf (IPM) |25.44| 76 | 76 |25.44| 115 | 115 | 20.4 | 87 | 102 |16.96 | 68 | 98
55-62HRC ATH80D | (PTHO8M) [z 1PT) | .003 | .004 | .004 | .004 | .008 | .008 | .004 | .008 | .008 | .004 | .008 | .008
ap (inch) | .004 | .002 | .002 | .008 | .004 | .004 | .010 | .006 | .004 | .012 | .008 | .004
ae (inch) | .024 | .024 | .008 | .031 | .031 | .010 | .039 | .031 | .010 | .047 | .035 | .012
Maximum fz (IPT) <.008 <.031 <.031 <.031
Maximum ap (inch) <.118 <.157 <.197 <.236

[Note] Muse the appropriate coolant for the work material and machining shape.
@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual
machine and work-piece conditions.

(®Be sure to practice safety instructions and precautions such as wearing glasses and safety shoes, and placing safety covers

when you use this tool. Because this tool can be broken during machining so failure to follow these instructions may cause

personal injury.

(@Never attempt to modify the carbide shank holder. Use the value for the depth of cut (ap) when finishing with 3D or more
overhang.

ae

L /lap



5/8" (¢ 16mm) 3/4" (¢ 20mm) 1" (¢ 25mm) @ 30mm @ 32mm
Semi Finishing Semi Finishing Semi Finishing Semi Finishing Semi Finishing
- - - o N Work material
General | High-speed | FiMShiNG | General | High-speed | FiNShiNG | General | High-speed | FiMShiNg | General | High-speed | FiMShing | General | High-speed | Finishing
purpose | processing purpose | processing purpose | processing purpose | processing purpose | processing
3,180 | 4,180 | 9,950 | 2,550 | 3,340 | 9,080 | 2,040 | 2,680 | 8,030 | 1,700 | 2,230 | 7,640 | 1,590 | 2,090 | 7,170
524 689 | 1,641 | 526 689 | 1,872 | 526 691 | 2,069 | 526 690 | 2,362 | 524 689 | 2,365
64 167 239 51 134 291 a4 107 321 34 89 367 | 31.8 84 344 /(iﬁésogt eséfe'
.010 | .020 | .012 | .010 | .020 | .016 | .010 | .020 | .020 | .010 | .020 | .024 | .010 | .020 | .024 |(<30HRC)
.031 .024 | .004 | .039 | .028 | .004 | .049 | .035 | .004 | .063 | .043 | .004 | .063 | .043 | .004
.063 | .043 | .014 | .079 | .059 | .016 | .098 | .071 | .020 | .126 | .094 | .020 | .126 | .094 | .020
2,390 | 2,990 | 7,560 | 1,910 | 2,550 | 6,690 | 1,530 | 2,040 | 5,990 | 1,270 | 1,700 | 5,730 | 1,190 | 1,590 | 5,370
394 493 | 1,247 | 394 526 | 1,379 | 394 526 | 1,543 | 393 526 | 1,772 | 392 524 | 1,77
48 120 181 38.2 | 102 214 | 30.6 82 240 | 25.4 68 275 | 23.8 64 258 gﬁgsosntife'
.010 | .020 | .012 | .010 | .020 | .016 | .010 | .020 | .020 | .010 | .020 | .024 | .010 | .020 | .024 |(30-45HRC)
.031 .024 | .004 | .039 | .028 | .004 | .049 | .035 | .004 | .063 | .043 | .004 | .063 | .043 | .004
.063 | .043 | .012 | .079 | .059 | .016 | .098 | .071 | .020 | .126 | .094 | .024 | .126 | .094 | .024
3,180 | 4,180 | 9,950 | 2,550 | 3,340 | 9,080 | 2,040 | 2,680 | 8,030 | 1,700 | 2,230 | 7,640 | 1,590 | 2,090 | 7,170
524 689 | 1,641 | 526 689 | 1,872 | 526 691 | 2,069 | 526 690 | 2,362 | 524 689 | 2,365
89 234 239 7 187 291 57 150 321 48 125 367 45 117 344 Cast Iron
.014 | .028 | .012 | .014 | .028 | .016 | .014 | .028 | .020 | .014 | .028 | .024 | .014 | .028 | .024
.031 .024 | 004 | .039 | .028 | .004 | .049 | .035 | .004 | .063 | .043 | .004 | .063 | .043 | .004
.063 | .043 | .012 | .079 | .059 | .016 | .098 | .071 | .020 | .126 | .094 | .024 | .126 | .094 | .024
5,970 | 7,960 | 7,960 | 4,780 | 6,370 | 6,370 | 3,820 | 5,090 | 5,090 | 3,180 | 4,240 | 4,240
985 (1,313 1,313 985 | 1,313 1,313 | 984 1,312 1,312 | 983 | 1,311 | 1,311
119 191 159 96 153 127 76 204 204 64 170 204 Graphits
.010 | .012 | .010 | .010 | .012 | .010 | .010 | .020 | .020 | .010 | .020 | .024
.031 | .024 | .004 | .039 | .028 | .004 | .049 | .035 | .004 | .063 | .043 | .004
.063 | .043 | .012 | .079 | .059 | .016 | .098 | .07 .020 | .126 | .094 | .024
5,970 | 9,950 | 9,950 | 4,780 | 7,960 | 7,960 | 3,820 | 6,370 | 6,370 | 3,180 | 5,310 | 5,310
985 | 1,641 1,641 | 985 | 1,641 1,641 | 984 | 1,641 |1,641 | 983 | 1,642 | 1,642 Cast Aluminum
119 318 199 96 255 159 76 255 255 64 212 255 alloys
.010 | .016 | .010 | .010 | .016 | .010 | .010 | .020 | .020 | .010 | .020 | .024 /e\g_“A' ADC12,
.031 | .024 | .004 | .039 | .028 | .004 | .049 | .035 | .004 | .063 | .043 | .004
.063 | .043 | .012 | .079 | .059 | .016 | .098 | .07 .020 | .126 | .094 | .024
1,990 | 2,990 | 6,970 | 1,590 | 2,390 | 6,370 | 1,270 | 1,910 | 5,730 | 1,060 | 1,590 | 5,310 | 1,000 | 1,490 | 4,980
328 493 | 1,149 | 328 493 | 1,313 | 327 492 | 1,476 | 328 492 | 1,642 | 330 491 | 1,643
19.9 54 167 | 15.9 43 204 | 12.7 | 34.38 | 229 | 10.6 | 28.62 | 255 10 | 26.82 | 239 |Hardened Steels
.005 | .009 | .012 | .005 | .009 | .016 | .005 | .009 | .020 | .005 | .009 | .024 | .005 | .009 | .024 [45-55HRC
.031 | .024 | .004 | .039 | .028 | .004 | .049 | .035 | .004 | .063 | .043 | .004 | .063 | .043 | .004
.063 | .043 | .012 | .079 | .059 | .016 | .098 | .071 | .020 | .126 | .094 | .024 | .126 | .094 | .024
1,590 | 2,390 | 5,570 | 1,270 | 1,910 | 5,100 | 1,020 | 1,530 | 4,590 | 850 | 1,270 | 4,240 ( 800 | 1,190 | 3,980
262 394 919 262 394 | 1,051 | 263 394 | 1,183 | 263 393 | 1,311 | 264 392 | 1,313
15.9 43 134 | 12.7 | 3438 | 163 | 10.2 | 27.54 | 184 85 | 2286 | 204 8 21.42 | 191 |Hardened Steels
.005 | .009 | .012 | .005 | .009 | .016 | .005 | .009 | .020 | .005 | .009 | .024 | .005 | .009 | .024 [55-62HRC
.031 .024 | .004 | .039 | .028 | .004 | .049 | .035 | .004 | .063 | .043 | .004 | .063 | .043 | .004
.063 | .043 | .012 | .079 | .059 | .016 | .098 | .071 | .020 | .126 | .094 | .024 | .126 | .094 | .024
<.039 <.039 <.039 <.039 <.039 Maximum fz (mm/t)
<.315 <.394 <.492 <.591 <.630 Maximum ap (mm)
%If overhang length is 3D or more, Overhang ve (SFM) Vi (IPM)
bove acoording 1o the table at <3D 100% | 100%
right. 3D~5D 70% 70%
5D~8D 60% 60%
8D~10D 50% 50%

4dav .



Line Up (Metric)

High helix edge shape inserts

Carbon steels MM ™ H M - et
K ZaSt :on’ Ductile Cast Iron Il |l [ | Il i ™ : F:s:er;ac:nlinlwl;?\’dation
raphite
YBl Aluminum alloys ] [Y] : General cutting, .
H Hardened stesls ™ ™ ] ] Second recommendation
2 TH Coating PN Coating  [HD Coating Size (mm)
Shape Item code gl ol 8/ 8| =] =28 Shape
P § 8| 2| £ | 8| 2| R|RE|JLE|INSL|DC| T |7
Sl T | E|E| 2| 2|0
=l = < < o o T
ZPFGO6N-SH * 3 3 5 6 2 | FigA
ZPFG080-SH * 4 4.4 | 9.7 8 2.1
ZPFG100-SH * 5 56 121 10 | 2.7
ZPFG120-SH F * 6 6.6 1146| 12 | 3.2
S ZPFG160-SH * 8 9 |16.6| 16 | 4.2 |Fig.2
— ZPFG200-SH * 10 [11.5]/20.3| 20 | 5.2
ZPFG250-SH * 125145241 25 | 6.2
ZPFG300-SH * 15 [18.5]129.2| 30 | 7.2
ZDFGO6N-ST * * 3 5 6 2 | FigA
= ZDFGO080-ST [ J [ J 4 4.4 | 9.7 8 2.1
Fig.1 Q ZDFG100-ST [ J [ J 5 56 121 10 | 2.7
: ! ZDFG120-ST F [ J [ J 6 6.6 1146| 12 | 3.2
- & ZDFG160-ST [ J [ J 8 9 |16.6| 16 | 4.2 |Fig.2
ZDFG200-ST [ J [ J 10 [11.5]20.3| 20 | 5.2
ZDFG250-ST [ J [ J 125145241 | 25 | 6.2
ZDFG300-ST * * 15 [18.5]129.2| 30 | 7.2
ZDFGO6N-SC * 3 3 5 6 2 | FigA
ZDFG080-SC (] 4 4.4 | 9.7 8 2.1
ZDFG100-SC (] 5 56 121 10 | 2.7
ZDFG120-SC F (] 6 6.6 1146| 12 | 3.2
ZDFG160-SC (] 8 9 |16.6| 16 | 4.2 |Fig.2
ZDFG200-SC (] 10 [11.5]/20.3| 20 | 5.2
ZDFG250-SC (] 125145241 | 25 | 6.2
ZDFG300-SC * 15 [18.5/29.2| 30 | 7.2
ZDFGO6N-SF * 3 3 5 6 2 | FigA
ZDFGO080-SF * 4 4.4 | 9.7 8 2.1
ZDFG100-SF * 5 56 121 10 | 2.7
ZDFG120-SF F * 6 6.6 1146| 12 | 3.2
ZDFG160-SF * * 8 9 |16.6| 16 | 4.2 |Fig.2
ZDFG200-SF * * 10 [11.5]/20.3| 20 | 5.2
ZDFG250-SF * 125145241 | 25 | 6.2
ZDFG300-SF * 15 [18.5129.2| 30 | 7.2

Set-up Procedures of Inserts

Clean the insert seat:
Using air-blow or alike, clean the seat.

v
E Put in the insert with its top positioned

to the screw-tightening side of the tool body.

Clamp screw
g/ (high precision screw)
v
Tighten the clamp screw with the special wrench.

> -g@ fffffff 4
Please do not press down the insert during this ~
tightening process. Top mark Tool body

v

n This is the end of insert set-up. To meet the specification for precision of =0.01mm,
please follow this procedure.

I

Never tighten the clamp screw without assembling the insert into :“ Do not tighten the screw

Attention
: the tool. without putting insert

@ : Inventory maintained in US % : Inventory maintained in Japan A:Discontined after stock run out No Mark: Manufactured upon request only



Carbon steels 1 il H
Cast Iron, Ductile Cast Iron ™ 1 ™ M W Ml © General cutting,
- First recommendation
Graphite
- [] : General cutting,
IR ENES Second recommendation
Hardened steels ™ 1 ™ H ™
2 C Coating TH Coating Cﬁ;ﬁ"g CBN Size (mm)
Shape Item code 8 | 2 = = a w °
s b < £ = b 2 RE | LE |INSL| DC T | Shape
©c | & | & | K| & |2 &
ZPFG080 - 4 4.4 | 9.7 8 21
ZPFG100 - 5 55 | 121 | 10 | 2.7
ZPFG120 - 6 6.6 | 146 | 12 | 3.2
ZPFG160 E * 8 88 | 166 | 16 | 4.2 Fig
ZPFG200 * 10 11 (203 | 20 | 5.2
ZPFG250 * 125 (137|241 | 25 | 6.2
ZPFG300 * 15 [16.5|29.2 | 30 | 7.2
ZPFG320 A A A - 16 (176|302 | 32 | 7.2
ZDFGO060-WF - 3 3 5 6 2 Fig.2
ZDFGO060-WH - 3 3 5 6 2
ZDFGO080-WF 4 4 9.7 8 21
ZDFG080-WH - 4 4 9.7 8 21
ZDFG100-WF - 5 5 121 | 10 | 2.7
ZDFG100-WH - 5 5 121 | 10 | 2.7
ZDFG120-WF - 6 6 146 | 12 | 3.2
ZDFG120-WH - 6 6 146 | 12 | 3.2
ZDFG160-WF E - 8 8 16.6 | 16 | 4.2
ZDFG160-WH - 8 8 16.6 | 16 | 4.2 Fig.3
ZDFG200-WF - 10 10 [ 203 | 20 | 5.2
ZDFG200-WH - 10 10 (203 | 20 | 5.2
ZDFG250-WF - 125 (125|241 | 25 | 6.2
) ZDFG250-WH - 125 (125|241 | 25 | 6.2
Fig.3 9 ZDFG300-WF - 15 15 | 29.2 | 30 | 7.2
ZDFG300-WH - 15 15 | 29.2| 30 | 7.2
For l’é’nﬁ’gﬂ}l”:ﬂﬂnmg; ZDFG320-WF A - 16 16 | 302 | 32 | 7.2
Regrinding is not possible. ZDFG320-WH N - 16 16 | 302 | 32 | 7.2
Comparative table of the conventional and new items. RIS z
Conventional Diameter High helix edge shape inserts m
ltem Code Grade Item Code Grade
PTHO8M - ATH80D
PCAO08M ¢ 8 ~ 30 (mm) = PNO8M
-»
PCATZM .312 ~1.000 (inch) =» PN1SM
ATH80D .312 ~1.000 (inch) -» TH303
ATH80D ¢ 6 ~ 30 (mm) -» ATH80D
¢ 6 ~12 (mm), .312 ~ 1.000 (inch) -» PNO8M
ACSOSE ¢ 16 ~ 30 (mm) -» ATH10E

— . Not Manufactured



Line Up (Metric)

4dav .

Numeric figure in a circle <

and Alphabetical character comes in a square

DCONMS

Type A (Taper neck)

DC

RE

|

|

|

|

|

|

|

l

L

DCONMS

LS

Type B (Straight neck)

Size (mm)
Item code Stock ir';lsoe'?tfs Type Inserts
DC RE LF [DCONMS| LB2 | LH | BD3 | LS Gn
ABPF06S10 *x | 1 6 |3 80| 10 | 15 30| 54| 50|43°| A | ZPFGO6N-SH ZDFGO6N-S:
ABPF08S12 o 1 8 | 4 100 | 12 | 10 22| 75| 78|6.4°| A | ZPFGO80-SH ZDFGO080-S'
ABPF10S12 ® 1 10 | 5 100 | 12 | 13 25| 95| 75|29°| A | ZPFG100-SH ZDFG100-Si:
s | ABPF12§12 e 1 12 | 6 110 12 | 15 30 (115 80| — B | ZPFG120-SH ZDFG120-S'!
g’ ABPF16S20 o 1 16 | 8 130 | 20 | 27 50 |15 80|28°| A | ZPFG160-SH ZDFG160-Si:
- ABPF20S25 e 1 20 |10 |140| 25 | 35 60 |19 80|29°| A | ZPFG200-SH ZDFG200-S'!
ABPF25S832 o 1 25 |125|150 | 32 | 43 70 |24 80| 35°| A | ZPFG250-SH ZDFG250-Si
ABPF30S32 * | 1 30 |15 |160 | 32 | 55 80 |29 80|1.2°| A | ZPFG300-SH ZDFG300-S'!
ABPF32S32 *x | 1 32 |16 | 160 | 32 | 58 80 |31 80| — B | ZPFG320(-Gi) ZDFG320-W:i
ABPF08S12L ® 1 8 | 4 130 | 12 | 10 50| 75| 80| 25°| A | ZPFG080-SH ZDFGO080-Si'
ABPF10S16L e 1 10 | 5 150 | 16 | 13 50| 95/100| 3.9°| A | ZPFG100-SH ZDFG100-Si
ABPF12S16L o 1 12 | 6 160 | 16 | 15 60 |10.8|100| 2.2°| A | ZPFG120-SH ZDFG120-Si
ABPF16S20L e 1 16 | 8 160 | 20 | 27 65 |15 95|21°| A | ZPFG160-SH ZDFG160-Si:
o ABPF20S25L o 1 20 |10 |180| 25 | 35 80 |19 100 21°| A
:8‘ ABPF20S20L120 | % | 1 20 |10 |220 | 20 | 35 | 120 |19 100 | — B | ZPFG200-SH ZDFG200-S:
§ ABPF20S20L150 | % | 1 20 |10 | 250 | 20 | 35 | 150 |19 100 | — B
g ABPF25S32L o 1 25 |12.5|200 | 32 | 43 90 |24 110 | 26°| A ‘
> ABPF25S32L150 (@ | 1 25 (125|250 | 32 | 43 | 150 |24 100 1.5°| B ZPFG250-SH  ZDFG250-S
ABPF30S32L *x | 1 30 |15 | 220 | 32 | 55 | 100 |29 120 | 0.7°| A
ABPF30S32L150 | % | 1 30 (15 | 250 | 32 | 55 | 150 |29 100 | 0.5°| B | ZPFG300-SH ZDFG300-S!
ABPF30S32L200 | % | 1 30 |15 |300| 32 | 55 | 200 |29 100 0.3°| B
ABPF32S32L * | 1 32 |16 | 220 | 32 | 58 | 100 |31 120 | — B | ZPFG320(-G?) ZDFG320-W:’!

@ : Inventory maintained in US ¥ : Inventory maintained in Japan No Mark: Manufactured upon request only



ABPF S W(

Numeric figure in a circle {; and
Alphabetical character comes in a square ;.

___\6n » __\6n o
_———— IR EERan | B —
a e~ "1 ~— ~— "~ ] o] o (e}
LB2 \j@ 3 B2 2
RE LH LS RE H LS ‘
Type A (Taper neck) Type B (Straight neck)
No.of Size (mm) T
ltem code Stock |inserts | pc | RE | LF |pcowws| LB2 | LH | BD3 | Ls | & | VP® Inserts
ABPF06S06W * 1 6 3 90 6 |10.3 25 55 65 B ZPFGO6N-SH
ABPF06S06WL65 * 1 6 3 120 6 |10.3 65 | 55 55 B ZDFGO6N-S! |
ABPF08S08W-90-25 * 1 8 4 90 8 25 25 7.5 65 B
ABPF08S08W [ 1 8 4 100 8 30 30 7.5 70 B
ABPF08S08W-115-50 * 1 8 4 115 8 50 50 7.5 65 — B
ABPF08S08WL ) 1 8 4 130 8 65 65 7.5 65 — B ZPFG080-SH
ABPF08S08W-140-75 ) 1 8 4 140 8 75 75 7.5 65 — B ZDFG080-S
ABPF08S08WL95 * 1 8 4 160 8 95 95 75 65 — B
ABPF08S08W-175-110 * 1 8 4 175 8 110 | 110 7.5 65 — B
ABPF08S12WLT75 1 8 4 140 | 12 14 75 7.5 65 [ 1.62°| A
ABPF10S10W-90-25 * 1 10 5 90 | 10 18 25 9.5 65 — B
ABPF10S10W ) 1 10 5 100 | 10 18 35 9.5 65 — B
ABPF10S10W-115-50 * 1 10 5 115 | 10 18 50 9.5 65 — B
ABPF10S10WL o 1 10 5 140 | 10 18 75 9.5 65 — B ZPFG100-SH
ABPF10S10WL95 * 1 10 5 160 10 18 95 9.5 65 — B ZDFG100-S
ABPF10S10W-185-120 o 1 10 5 185 10 18 | 120 9.5 65 — B
ABPF10S10WL140 * 1 10 5 220 | 10 18 | 140 9.5 80 — B
ABPF10S12WLT75 1 10 5 140 | 12 18 75 9.5 65 | 0.82°| A
ABPF12S12W-95-30 * 1 12 6 95 | 12 21 30 | 115 65 — B
ABPF12S12W ) 1 12 6 1170 | 12 21 45 | 115 65 — B
ABPF12S12W-125-60 * 1 12 6 125 12 21 60 | 11.5 65 — B
ABPF12S12WL o 1 12 6 150 | 12 21 85 | 11.5 65 — B ZPFG120-SH
ABPF12S12WL100 * 1 12 6 200 | 12 21 | 100 | 115 | 100 — B ZDFG120-S
ABPF12S12WL120 * 1 12 6 200 | 12 21 | 120 | 115 80 — B
ABPF12S12WL150 * 1 12 6 220 | 12 21 | 150 | 115 70 — B
ABPF12S16WLT85 1 12 6 150 | 16 21 85 | 115 65 45° | A
ABPF16S16W-105-35 * 1 16 8 105 16 27 35 | 15 70 — B
ABPF16S16W-120-50 * 1 16 8 120 | 16 27 50 | 15 70 — B
ABPF16S16W60 * 1 16 8 130 | 16 27 60 | 15 70 — B
ABPF16S16WL80 * 1 16 8 160 | 16 27 80 | 15 80 — B ZPFG160-SH
ABPF16S16WL100 * 1 16 8 200 | 16 27 | 100 | 15 100 — B ZDFG160-S
ABPF16S16WE ) 1 16 8 200 | 16 27 | 120 | 15 80 — B o
ABPF16S16WE150 * 1 16 8 220 | 16 27 | 150 | 15 70 — B
ABPF16S16W-250-180 * 1 16 8 250 | 16 27 | 180 | 15 70 — B
ABPF16S20WLT100 1 16 8 165 | 20 27 | 100 | 15 65 25° | A
ABPF20S20W-120-40 * 1 20 10 120 | 20 35 40 | 19 80 — B
ABPF20S20W-140-60 * 1 20 10 140 | 20 35 60 | 19 80 — B
ABPF20S20W80 * 1 20 10 160 | 20 35 80 | 19 80 — B
ABPF20S20WL100 * 1 20 10 220 | 20 35 | 100 | 19 120 — B ZPFG200-SH
ABPF20S20WL120 * 1 20 10 220 | 20 35 | 120 | 19 100 — B ZDFG200-S
ABPF20S20WE ® 1 20 10 250 | 20 35 | 150 | 19 100 — B o
ABPF20S20W-270-190 [ 1 20 10 270 | 20 35 | 190 | 19 80 — B
ABPF20S20WE220 * 1 20 10 300 | 20 35 | 220 | 19 80 — B
ABPF20S25WLT115 1 20 10 195 | 25 35 | 115 [ 19 80 |1.37°| A
ABPF25S25W-130-50 * 1 25 125 | 130 | 25 43 50 | 24 80 — B
ABPF25S25W-160-80 * 1 25 125 | 160 | 25 43 80 | 24 80 — B
ABPF25S25W100 * 1 25 125 | 220 | 25 43 | 100 | 24 120 — B
ABPF25S25WL120 * 1 25 125 | 220 | 25 43 | 120 | 24 100 — B ZPFG250-SH
ABPF25S25WL150 * 1 25 125 | 250 25 43 | 150 | 24 100 — B ZDFG250-S |
ABPF25S25WE [ 1 25 125 | 300 | 25 43 | 190 | 24 110 — B
ABPF25S525W-300-220 [ 1 25 125 | 300 | 25 43 | 220 | 24 80 — B
ABPF25S32WLT135 1 25 125 | 215 | 32 43 | 135 | 24 80 64°| A
ABPF30S32W-160-80 ® 1 30 15 160 | 32 55 80 | 29 80 — B
ABPF30S32W100 * 1 30 15 180 | 32 55 | 100 | 29 80 | 0.7° B
ABPF30S32W120 * 1 30 15 220 | 32 55 | 120 | 29 100 | 0.6° B
ABPF30S32WL150 * 1 30 15 250 | 32 55 | 150 | 29 100 | 0.4° B ZPFG300-SH
ABPF30S32W-260-180 * 1 30 15 260 | 32 55 | 180 | 29 80 — B ZDFG300-S
ABPF30S32W-290-210 [ 1 30 15 290 | 32 55 | 210 | 29 80 — B
ABPF30S32WE * 1 30 15 350 | 32 55 | 230 | 29 120 | 0.3° B
ABPF30S32WLT160 1 30 15 240 | 32 55 | 160 | 29 80 | 0.4° A
ABPF32S32W120 * 1 32 16 200 | 32 58 | 120 | 31 80 — B ZPFG320(.G")
ABPF32S32WL150 * 1 32 16 250 | 32 58 | 150 | 31 100 — B 7DFG320-W"
ABPF32S32WE220 [ 1 32 16 300 | 32 58 | 220 | 31 80 — B .

4dav .



Line Up (Metric)
AB P F M ‘ Numeric figure in a circle: and Alphabetical character comes in a square .

LF %‘ THSZMS DRVS
o
fomm RCI SIS
RE Ix L2
Size (mm
ltem code | Stock ir’:ls%?tfs (mm) Inserts
DC RE LF |DCONMS | THSZMS| DHUB L1 L2 DRVS
ABPFM10 * 1 10 5 26 6.5 | M6 9.8 | 55 | 145 7 ZPFG100-SH  ZDFG100-S| |
ABPFM12 * 1 12 6 26 6.5 | M6 9.8 | 55 | 145 7 ZPFG120-SH  ZDFG120-Si |
ABPFM16 * 1 16 8 32 8.5 M8 12.8 55 17 10 ZPFG160-SH ZDFG160-Si
ABPFM20 o 1 20 10 38 105 | M10 | 17.8 5.5 19 15 ZPFG200-SH ZDFG200-S:
ABPFM25 o 1 25 12.5 38 125 | M12 | 20.8 55 | 22 17 ZPFG250-SH ZDFG250-S! |
ABPFM30 * 1 30 | 15 43 | 17 M16 | 28.8 | 6 23 22 ZPFG300-SH  ZDFG300-S! |
ABPFM32 * 1 32 | 16 43 | 17 M16 | 28.8 | 6 23 22 ZPFG320(-G:}) ZDFG320-W: |
LF % THSZMS DRVS
T
Q= { a4
RE [L1] L2
With air hole
Size (mm
Item code Stock ir':lsoé?tg (mm) Inserts
DC RE LF |DCONMS|THSZMS|DHUB| L1 L2 DRVS
ABPFM10-M6H * 1 10 5 26 6.5 | M6 98 | 55 | 145 7 ZPFG100-SH ZDFG100-S:
ABPFM12-M6H * 1 12 6 26 6.5 | M6 98| 55 | 145 7 ZPFG120-SH ZDFG120-S:
ABPFM16-M8H * 1 16 8 32 85| M8 | 128 | 55 | 17 10 ZPFG160-SH  ZDFG160-S! |
ABPFM20-M10H * 1 20 |10 38 | 10.5| M10|17.8 | 55 | 19 15 ZPFG200-SH ZDFG200-
ABPFM25-M12H * 1 25 | 125 | 38 | 125 | M12|20.8| 55 | 22 17 ZPFG250-SH  ZDFG250-

ABPFM30-M16H * 1 30 | 15 43 |17 M16 | 28.8 | 6 23 22 ZPFG300-SH ZDFG300-S! |

[Note] Do not apply Iubricants such as grease, etc. to the “contact faces” and “modular screws” of the “modular mill’, “dedicated shanks” and “dedicated arbor”.

4dav .
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Numeric figure in a circle ;.

Parts

Clamp screw

Screw driver / Wrench

Screw anti-seizure
agent

Shape N
@ Fastening / % ,
Cutter Body t(cliqurﬁ A B Shape
ABPFO6S: i (W/WL{ i) 581-140 0.5 104-T6 A
ABPF08S! 581-141 11 104-T8 A
ABPF10S_ i ABPFM10(—M6H) 581-142 2.2 104-T10 A
ABPF12S¢ ABPFM12( MGH) 581-143 4.9
ABPF16S: 581-144 49 105-T20 B
ABPFU1 6W220 ABPFM16 (- MBH)
GEEE0C B e e 581-145 6.9 101-T25S B P-37
ABPF20MT2 ABPFU20W270 ABPFMZO( M1 OH)
ABPF25S < 3(L/W< /WL » 581-146 9.8
ABPF25MT3 ABPFU25W300 ABPFM25( M1 2H)
ABPF30S /. (L/W_ /WL LT ) 581147 08 105-T30A 5
. 581-147 9.8
ABPF32MT4 ABPFM32

4dav .



Recommended Cutting Conditions (Metric)

% Red indicates primary recommended insert grades.

Recommended 96 ®8 910 912
inserts grade . Semi Finishing Semi Finishing Semi Finishing Semi Finishing
Work material Hiah heli C(;Lgittlir;%s o L . .
l%d eelx Standard General |High-speed| FMISMING [ General |High-speed| FiMShing | General [High-speed| FiMSNING | General |High-speed| Finishing
shagpe purpose | processing purpose | processing purpose | processing purpose | processing
N n(min) | 8,490 |16,450]16,450| 6,370 |12,340|12,340] 5,100 | 9,240 |11,150| 4,250 | 7,170 |10,080
PNOSM Ve (m/min) | 160 | 310 | 310 | 160 | 310 | 310 | 160 | 290 | 350 | 160 | 270 | 380
Carbon Steel | pN15M gg:g’; VF (mmimin) | 1,700 | 4,930 | 3,200 | 2,550 | 9,870 | 4,940 | 2,040 | 7,390 | 4,460 | 1,700 | 5,740 | 4,030
[0) eel
(<30HRC) TH303 {PCAOSM}fz(mm/t) 01 | 015 01 | 02 | 04 | 02 | 02 | 0.4 | 02 | 02 | 0.4 | 02
ATH80D ap (mm) 01 | 005|005| 02 | 01| 01 |025/[015| 01 | 03 | 02 | 01
ATH10E ae(mm) | 06 | 06 | 02 | 0.8 | 08 |025| 1 | 08 | 025 12 | 09 | 03
n (min) | 6,370 |14,320]14,320| 4,780 |10,750/10,750] 3,820 | 7,640 | 9,550 | 3,180 | 6,100 | 8,760
PNOSM Vo (m/min) | 120 | 270 | 270 | 120 | 270 | 270 | 120 | 240 | 300 | 120 | 230 | 330
Carbon Steel | pN15M :g:f:& vf (mmimin) | 1,270 | 4,300 | 2,860 | 1,910 | 8,600 | 4,300 | 1,530 | 6,110 | 3,820 | 1,270 | 4,880 | 3,500
[0) eel
Go4stRc) | TH303 [PCAosM}fz(mm/t) 01 | 015 | 01 | 02 | 04 | 02 | 02 | 0.4 | 02 | 02 | 0.4 | 02

ATH80D ap (mm) 01 | 005|005| 02 | 04 | 01 [025|0415| 01 | 03 | 02 | 0.1
as(mm) | 06 | 06 | 02 | 08 | 08 |025| 1 | 08 |025| 12 | 09 | 03
n (min') | 8,490 |16,450|16,450| 6,370 |12,340|12,340| 5,000 | 9,240 |11,150| 4,240 | 7,170 |10,080
ATH10E | ACSO5E |, (m/min) | 160 | 310 | 310 | 160 | 310 | 310 | 160 | 290 | 350 | 160 | 270 | 380
ot o A.I'-I'|-II-I380030 g;:ggz vf (mmimin) | 1,700 | 6,580 | 3,290 | 3,820 14,810| 4,940 | 3,050 |11,090] 6,690 | 2,550 | 8,600 | 6,050
PNo8M || pcatom|[Z(mm) | 04 [ 02 [ 01 |03 | 06 | 02 | 03 [ 06 | 03 | 03 | 06 | 03
PN15M |lpcaosm|[ae (mm) | 0.1 [0.05 [ 005 | 02 | 041 | 01 [025 015 01 | 03 | 02 | 0.
ae(mm) | 06 | 06 | 02 | 08 | 08 |025| 1 | 08 [025| 12 | 09 | 03
n (min')  [15,920|21,220|21,220(11,94015,920/15,920| 9,550 [12,740|12,740| 7,960 |10,620|10,620
ve (m/min) | 300 | 400 | 400 | 300 | 400 | 400 | 300 | 400 | 400 | 300 | 400 | 400
. HD7010 vf (mm/min) | 3,180 | 6,370 | 4,240 | 4,780 | 9,550 | 6,370 | 3,820 | 7,640 | 5,100 | 3,190 | 6,370 | 4,240
Graphite HD7010
ATH10E fzmmty | 04 | 015 ] 01 [ 02 [ 03 | 02 |02 | 03| 02|02 03] 02
a(mm) | 03 | 015|015 | 04 | 02 | 02 | 05 | 03 | 02 | 06 | 04 | 02
ae(mm) | 06 | 06 | 02 | 08 | 08 |025| 10 | 08 [025| 12 | 09 | 03
n (min')  [15,920/26,530|26,530(11,940]19,900]19,900| 9,550 [15,920]15,920| 7,960 |13,270|13,270
Cact A ve (m/min) | 300 | 500 | 500 | 300 | 500 | 500 | 300 | 500 | 500 | 300 | 500 | 500
alloys HD7010 | o o I (mmimin) | 3,180 [10,610] 5,310 | 4,780 [15,920| 7,960 | 3,820 [12,740] 6,370 | 3,190 10,620 5,310
ACAA,ADCT2, | PNOBM fzmmty | 04 | 02 | 01 |02 |04 | 02|02 04 02]02]04]o02
a(mm) | 03 | 015|015 | 04 | 02 | 02 | 05 | 03 | 02 | 06 | 04 | 02
ae(mm) | 06 | 06 | 02 | 08 | 08 |025| 10 | 08 |025| 12 | 09 | 03

n (min-') 15,310 |12,200|12,200| 3,980 | 9,160 | 9,160 | 3,180 | 6,690 | 8,280 | 2,650 | 5,310 | 7,700

. TH303 | ATH80D 1y: (mymin) | 100 | 230 | 230 | 100 | 230 | 230 | 100 | 210 | 260 | 100 | 200 | 290
Hardened Steels| ATHS0D gm?gm vf (mmimin) | 850 | 2,440 | 2,440 | 800 | 3,660 | 3,660 | 640 | 2,680 | 3,310 | 530 | 2.120 | 3,080
& 45-55HRC
g PN1SM || 5 emllzmmity 008 [ 01 [ 01 [ 01 [02 [ 02 |01 [ 020201 ]02]02

PNO8M || Acsose]lae (mm) | 0.1 | 005 | 005 | 02 | 04 | 01 [025|045| 01 | 03 | 02 | 0.1
ae(mm) | 06 | 06 | 02 | 08 |08 025| 1 |08/ [025]12] 09 ] 03
n(min) |4,240] 9,550 | 9,550 | 3,180 | 7.170 | 7,170 | 2,550 | 5,410 | 6,370 | 2,120 | 4,250 | 6,100
ve (m/min) | 80 | 180 | 180 | 80 | 180 | 180 | 80 | 170 | 200 | 80 | 160 | 230
Hardened Steels| TH303 | ATH80D |vf (mm/min)| 680 | 1,910 (1,910 | 640 | 2,870 | 2,870 | 510 | 2,160 | 2,550 | 420 | 1,700 | 2,440
55-62HRC ATH80D | (PTHO8M) (fz (mm/t) | 0.08 | 01 | 01 | 041 | 02 | 02 | 04 | 02 | 02 | 01 | 02 | 02
ap(mm) | 01 [005|005| 02 [ 01 ] 01 |025][015] 01 | 03 | 0.2 | 0.1
ae(mm) | 06 | 06 | 02 | 08 |08 02| 1 |08/ 02|12 09 ] 03
Maximum fz (mm/t) <0.2 <0.8 <0.8 <0.8
Maximum ap (mm) <3.0 <4.0 <5.0 <6.0

[Note] Muse the appropriate coolant for the work material and machining shape.
@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual
machine and work-piece conditions.
(®Be sure to practice safety instructions and precautions such as wearing glasses and safety shoes, and placing safety covers

ae

when you use this tool. Because this tool can be broken during machining so failure to follow these instructions may cause 7/
personal injury. a
(@Never attempt to modify the carbide shank holder. Use the value for the depth of cut (ap) when finishing with 3D or more - 7LLP

overhang.



916 ¢ 20 ¢ 25 ¢ 30 ¢ 32
Semi Finishing Semi Finishing Semi Finishing Semi Finishing Semi Finishing
- - - - N Work material
General | High-speed | FiMShiNG | General | High-speed | FiNShiNG | General | High-speed | FiMShiNg | General | High-speed | FiMShing | General | High-speed | Finishing
purpose | processing purpose | processing purpose | processing purpose | processing purpose | processing
3,180 | 4,180 | 9,950 | 2,550 | 3,340 | 9,080 | 2,040 | 2,680 | 8,030 | 1,700 | 2,230 | 7,640 | 1,590 | 2,090 | 7,170
160 210 500 160 210 570 160 210 630 160 210 720 160 210 720
1,590 | 4,180 | 5,970 | 1,280 | 3,340 | 7,260 | 1,020 | 2,680 | 8,030 | 850 | 2,230 | 9,170 | 800 | 2,090 | 8,600 Xﬁgsogtifel
0.25 0.5 0.3 0.25 0.5 0.4 0.25 0.5 0.5 0.25 0.5 0.6 0.25 0.5 0.6 | (<30HRC)
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 11 0.1 1.6 11 0.1
1.6 141 0.35 2 1.5 0.4 2.5 1.8 0.5 3.2 2.4 0.5 3.2 2.4 0.5
2,390 | 2,990 | 7,560 | 1,910 | 2,550 | 6,690 | 1,530 | 2,040 | 5,990 | 1,270 | 1,700 | 5,730 | 1,190 | 1,590 | 5,370
120 150 380 120 160 420 120 160 470 120 160 540 120 160 540
1,200 | 2,990 | 4,540 | 960 | 2,550 | 5,350 | 770 | 2,040 | 5990 | 640 | 1,700 | 6,880 | 600 | 1,590 | 6,440 gﬁgsosf‘ts;e'
0.25 0.5 0.3 0.25 0.5 0.4 0.25 0.5 0.5 0.25 0.5 0.6 0.25 0.5 0.6 | (30-45HRC)
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 141 0.1 1.6 11 0.1
1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5 3.2 2.4 0.6 3.2 2.4 0.6
3,180 | 4,180 | 9,950 | 2,550 | 3,340 | 9,080 | 2,040 | 2,680 | 8,030 | 1,700 | 2,230 | 7,640 | 1,590 | 2,090 | 7,170
160 210 500 160 210 570 160 210 630 160 210 720 160 210 720
2,230 | 5,850 | 5,970 | 1,790 | 4,680 | 7,260 | 1,430 | 3,750 | 8,030 | 1,190 | 3,120 | 9,170 | 1,110 | 2,930 | 8,600 Cast Iron
0.35 0.7 0.3 0.35 0.7 0.4 0.35 0.7 0.5 0.35 0.7 0.6 0.35 0.7 0.6
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 1.1 0.1 1.6 1.1 0.1
1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5 3.2 2.4 0.6 3.2 2.4 0.6
5,970 | 7,960 | 7,960 | 4,780 | 6,370 | 6,370 | 3,820 | 5,090 | 5,090 | 3,180 | 4,240 | 4,240
300 400 400 300 400 400 300 400 400 300 400 400
2,990 | 4,780 | 3,980 | 2,390 | 3,820 | 3,190 | 1,910 | 5,090 | 5,090 | 1,590 | 4,240 | 5,090 Graphite
0.25 0.3 0.25 | 0.25 0.3 0.25 | 0.25 0.5 0.5 0.25 0.5 0.6
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 1.1 0.1
1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5 3.2 2.4 0.6
5,970 | 9,950 | 9,950 | 4,780 | 7,960 | 7,960 | 3,820 | 6,370 | 6,370 | 3,180 | 5,310 | 5,310
300 500 500 300 500 500 300 500 500 300 500 500 Cast Aluminum
2,990 | 7,960 | 4,980 | 2,390 | 6,370 | 3,980 | 1,910 | 6,370 | 6,370 | 1,590 | 5,310 | 6,370 alloys
025 | 04 | 025|025 | 04 | 025|025 | 05 | 05 | 025 | 05 | 0.6 /e\g_“A' ADC12,
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 1.1 0.1
1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5 3.2 2.4 0.6
1,990 | 2,990 | 6,970 | 1,590 | 2,390 | 6,370 | 1,270 | 1,910 | 5,730 | 1,060 | 1,590 | 5,310 | 1,000 | 1,490 | 4,980
100 150 350 100 150 400 100 150 450 100 150 500 100 150 500
480 | 1,440 | 4,180 | 380 | 1,150 | 5,100 | 310 920 | 5,730 | 250 760 | 6,370 | 240 720 | 5,980 | Hardened Steels
012 | 024 | 03 | 012 | 024 | 04 | 012 | 024 | 05 | 012 | 024 | 0.6 | 0.12 | 0.24 | 0.6 |4555HRC
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 11 0.1 1.6 11 0.1
1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5 3.2 2.4 0.6 3.2 2.4 0.6
1,590 | 2,390 | 5,570 | 1,270 | 1,910 | 5,100 | 1,020 | 1,530 | 4,590 | 850 | 1,270 | 4,240 ( 800 | 1,190 | 3,980
80 120 280 80 120 320 80 120 360 80 120 400 80 120 400
380 | 1,150 | 3,340 | 300 920 | 4,080 | 240 730 | 4,590 | 200 610 | 5,090 | 190 570 | 4,780 | Hardened Steels
012 | 024 | 03 | 012 | 024 | 04 | 012 | 024 | 05 | 012 | 0.24 | 0.6 | 0.12 | 0.24 | 06 |5562HRC
0.8 0.6 0.1 1 0.7 0.1 1.25 0.9 0.1 1.6 1.1 0.1 1.6 11 0.1
1.6 1.1 0.3 2 1.5 0.4 2.5 1.8 0.5 3.2 2.4 0.6 3.2 2.4 0.6
<1.0 <1.0 <1.0 <1.0 <1.0 Maximum fz (mm/t)
<8.0 <10.0 <125 <15.0 <16.0 Maximum ap (mm)
xIf overhapg length is 3D or more, Overhang ve (m/min) | vf (mm/min)
bove acoording 1o the table at <3D 100% | 100%
right. 3D~5D 70% 70%
5D~8D 60% 60%
8D~10D 50% 50%
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Cutting performance

01 Cutting force comparison between conventional edge shape and high helix one.

3000

Cutting conditions

Conventional

£ 2500 1 Work material : 1050 (220HB)
g 1 Tool : Diameter 30mm (DC 1.181 inch)
2 000 : Ve =656 SFM fz=.004, .006, .008 IPT
= I . .
£ i Axial depth of cut (@p) = .591 inch
3 1500 ! Radial depth of cut (@e) =.020 inch
5 |
E ‘
2 1000 ‘
[i4

500

002

feed rate fz (IPT)

02 Strength comparison of tip chisel by heavy interrupted cutting test

ZPFG-SH(High helix edge shape) Conventional Cutting conditions

] Work material : D2 (60HRC)
. Tool : ABPFM25 Diameter 25mm (DC .984 inch)
Shank : ASC25-12.5-265-145 (Overhang : 7.205 inch)
Ve = 1,030 SFM (n=4,000min")
fz=.028 IPT (vi= 220.5 IPM)

Axial depth of cut (@p)=.020 inch
Radial depth of cut (@e)=.039 inch
Air

ZDFG-ST(High helix edge shape)

Conventional (For high hardness)

3000 3000 -
Cutting force is stable compere Increase cutting force

_ 20001 with conventional _. 2000
z= 2
o 1000 ’ o 1000 7 A
o A\ o
S o0 __/Ql\vw Al\v ‘—AA‘,‘.—J S o MJ\YKLA..".“Q_ij'I\f/\V.. ,..//\“M.Av.#j
: MY 0 1 i
£ 1000 £ -1000

-2000 hihh -2000

fz=.008 IPT ; fz=.008 IPT
-3000 ,-m“\-\— -3000
Process time Process time

03 Comparison of performance with solid end mill and type SC

ZDFG-SC(High helix edge shape)

solid end mill Cutting conditions

Work material : 1050 (220HB)

Tool : Diameter 10mm (DC .394 inch)
Ve = 656 SFM (n= 6,366min"")
& 3 f= 004 IPT (vf= 50.1 IPM)

e ~ Axial depth of cut (@p) = .020 inch

o Radial depth of cut (@e)=.079 inch
Improves chip discharge performance by i

high helix edge shape. Air

Good cutting surface on semi-finishing

process.

04 Comparison of cutting surface with type SF and conventional

ZDFG-SF(High helix edge shape) Conventional Cutting conditions
— - — - _

Work material : Cast Iron

Tool : ABPFM30 Diameter 30mm (DC 1.181 inch)
Shank : ASC32-17-260-140 (Overhang : 7.874 inch)
Machine : Vertical type (BT50) il
Vc= 2,625 SFM fz=.019 IPT

Radial depth of cut (@e)=.012 inch

Pick feed (pf)=.020 inch

Ry= 256.3 pinch Cutting shape : 5° sloped surface




Field data

i (P21 40HRC)

01 Ve-T chart for D2 (60HRC) 02; Ve-T chart for D2 (60HRC) 03 VT chart for Pre-hardened steo 04 Ve-T chart for Cast Iron

3281

S S S oeos|- s

s 5 c c

T £ £ 1969 £

2} E E £

3 R 3

= .CE_” 2 5 _E’

3 s 3 3

1 50 100 200 300 500 1,000 1 50 100 200 300 500 1,000 1 50 100 200 300 500 1,000 2,000 1 50 100 200 300 500 1,000 2,000
Process time (min) T Process time (min) T Process time (min) T Process time (min) T
Cutting conditions Cutting conditions Cutting conditions Cutting conditions
Work material : D2 (60HRC) Work material : D2 (60HRC) Work material : P21 (40HRC) Work material : Cast Iron
Tool : ABPF25S525W100 Tool : ABPF30S32WL150 Tool : ABPFM20 Vc=Variable
Insert : ZPFG250-SH(TH303) Insert : ZDFG300-ST (ATH80D) Shank : ASC20-10.5-120-50Z Feed rate : z=.019 IPT
Overhang : 4.724 inch Overhang : 5.906 inch Insert : ZDFG200-SC (PN08M) Machine : Vertical type (BT50)
Feed rate : fz=.016 IPT Feed rate : z=.012 IPT Overhang : 3.937 inch Tool : ABPFM30 Diameter 30 (DC 1.181 inch)
Radial depth of cut : @pXae=.012 x .004 inch, Radial depth of cut : @pXae=.012 x .004 inch Feed rate : 012 IPT Shank : ASC32-17-260-140 (Overhang : 7.874 inch)
apXae=.012 x .020 inch Machine : Vertical type (BT50) Radial depth of cut : @pX8e=.012 x .004 inch, Insert : ZDFG300-SF (ATH10E)
Machine : Vertical type (BT50) Cutting shape : contouring cutting on the sloped apXae=.020 x .020 inch Radial depth of cut (2e)=.006, .012 inch
Cutting shape : contouring cutting on the sloped face 5° Machine : Vertical type(BT50) Pick feed (pf)=.020 inch
face 5° Air Cutting shape : contouring cutting on the sloped Cutting shape : 5° sloped surface
Air face 5° Air
5 5 Air 5 il

Field Data

Cutting examples Cutting Conditions Result

Tool : ABPF25525W100

Work material : Frame hard steels (surface 55~60HRC)

o Insert ZDFG250-ST(ATH80D)

Machine : Gate type M/C(BT50)

Cutting speed : Ve = 1,289 SFM  Revolution : n= 5,000min~"

Feedrate : vf=204.7 IPM Feed rate : fz=.020 IPT

Depth of cut : @p =.004 inch Pick feed : @e =.020 inch Coolant : Dry

Still nomal wear even after 11 hours process. Improves the surface
roughness than conventional.

Frame hard steels
(surface
55~60HRC)

Tool : ABPF20S20WL100 Work material : 1050 Still nomal wear even after 15 hours process. Improves the surface
Insert : ZDFG?UO'SC(PNOSM) roughness than conventional.

Machine : Horizontal type M/C(BT50)

Cutting speed : Vc = 823 SFM  Revolution : n = 4,000min!

Feedrate : Vf=78.7 IPM Feed rate : fz=.010 IPT

Depth of cut : @p =.004 inch Pick feed : @e =.016 inch Coolant : Dry

Plastic mold (S50C)

Tool : ABPF30S32W120 Work material : Material equivalent to Cast Iron Finished surface is fine.

Insert : ZDFG300-SF (ATH10E) Re-grinding is possible by nomal wear after process.
Machine : Gate type M/C(BT50)

Cutting speed : Vc = 1,673 SFM  Revolution : n = 5,400min”"

Feedrate : Vf=177.2IPM Feedrate : fz=.017 IPT

Depth of cut : @p =.008 inch Pick feed : @e =.020 inch Coolant : Dry

Press die
(as FCD700)

Tool : ABPF12S12W  Work material : H13 (45HRC) Nomal wear after overhang cutting
Insert : ZDFG120-ST (PN15M) (2.362 inch L/D:5)

Machine : Vertical type M/C(BT50)

Cutting speed : Ve = 308 SFM Revolution : n = 2,500min""

Feedrate : Vf=31.5IPM Feed rate : fz=.006 IPT

Depth of cut : @p =.012~ .020 inch Pick feed : @e =.020 inch Coolant : Dry

Tool : ABPF10S10WL  Work material : Graphite Even for tool projection of 75mm (L/D: 7.5), roughing was stable
Insert : ZDFG100-SF (HD7010) resulting in good finished surface accuracy.
Machini § hite el d Machine : Vertical type M/C(BT40)
lachining of graphite electrodes Cutting speed : Vc = 823 SFM Revolution : n = 8,000min”"

Forging die

Feedrate : vi=23.6 IPM Feed rate : z=.001 IPT

Depth of cut(Rough): @p = .118 inch (Finishing): &p =.012 inch

Pick feed(Rough) : @e = .157 inch (Finishing): &e = .004 inch Coolant : Dry E
Ductile cast iron and frame hard steels Tool : ABPF30S32WL150 SH (TH 303) performed well with steady wear even in semi-finishing :
Work material : Ductile cast iron and frame hard steels (55HRC) which conventional tool life was unstable.

Insert : ZPFG300-SH (TH303)

Machine : Gate type M/C(BT50)

Cutting speed : Ve = 1,545 SFM Revolution : n = 5,000min”"

Feed rate : Vf=196.9 IPM Feed rate : fz= .020 IPT

Depth of cut : @p =.008 inch Pick feed : @e =.079inch Coolant : Air

Finishing accuracy of next process was also stabilized.

Tool : ABPF30S32W120 Work material : D2 (60HRC) SH (TH303) stabilized tool life and could increase efficiency even in
Insert : ZPFG300-SH (TH303) semi-finishing which conventional tool had to reduce cutting conditions.

Machine : Vertical type M/C(BT50) Finishing surface roughness is also good.
Cutting speed : Vc = 1,237 SFM Revolution : n= 4,000min”"

Feedrate : vi=118.1 IPM Feed rate : fz=.015 IPT
Depth of cut : @p =.008 inch Pick feed : @e =.024 inch Coolant : Dry

Safety Considerations

1. Handling (1) When removing tool from packaging, be careful not to drop the tool on your foot or fingers.
(2) When actually setting the inserts, be careful not to touch the cutting flute directly with your bare hands.

SKD11(60HRC)

2. Mounting (1) When preparing to use, be sure that the insert is firmly screwed in the pocket and cutter is properly mounted on the tool holder.
(2) If abnormal chattering occurs during use, stop the machine immediately, identify the cause of the chatter and take corrective action.

3.Us a ge (1) Before use confirm all dimensions, verify work material and programmed tool rotation.
(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting
depth is large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Inserts are made of hard material and may break and be expeHed from cutter at high speeds. Since there is a danger of injury to workers from chip evacuation, insert breakage or fire safety
precautions must be observed at all times. Including, but not limited to: safety glasses, machine enclosures or other means to create a safe environment for work. If you have questions on
safety, contact your supervisor.

« Do not use where there is a risk of fire or explosion.
* Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.
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Indexable mill using advanced small-diameter inserts.
Pocket design and 3D-shaped cutting edge allows for
high-efficient machining with small diameter sizes.

Lineup of small diameter sizes from ¢8mm to ¢32mm and ¢3/8" to ¢1.25"

Small dia. P Can be used instead of solid carbide end mills.

JDMT-type inserts for shoulder cutting and EDMT-type inserts for

low-depth, high-feed-rate machining can be used in the same holder.
» Wide selection of roughing tools available.

Variety of modular options, including carbide shanks and special

arbors, for specific cutting depths and shapes, that are required.
» Wide cutting range

Multi-function

Utilizes a low-resistance, free-cutting shaped insert.
» Compatible with low-powered, small-sized machines
equivalent to a BT-30 spindle.

Easy cutting

» Economical insert with 2 cutting edges
» Special environmentally-friendly, high-hardness,
corrosion-resistant surface treatment applied on the holder. 1._. I

Environment

JP4105
JP4120
PTH30E Applications

D501
L 1 1 1 1 1

Aluminum alloys Stainless steels Carbon steels Pre-hardened steels Hardened steels Hardened steels
Pure Copper Alloy steels Ha:;genfsstéeéels 45-55HRC 55-62HRC

n Steel Shank type
B carbide Shank
E Modular Arbor

With center coolant-through
hole for excellent chip removal.

EDMT-type insert for

™

JDMT-type insert for

machining efficiency

Utilizes R2.0mm(.079”)
cutting edge shape.

»No uncut remnants peculiar
to high feed tools
»Low cutting resistance

Work material : S50C
Tools : ASMMO710R-2( ¢ 10-2NT)
+ASC10-6.5-114-49
Cutting Conditions : Vc=160m/min
Vi=6,115mm/min
ap X ae=0.25X5mm
Tool overhang 80mm

high-grade machined surfaces

Utilizes Fine Wall (FW) shape.
» Decrease unevenness of
— machined surfaces
- » Decrease burring

Work material : S50C
Tools : ASM0712S12R-2(@ 12-3NT)
+ASC10-6.5-114-49
Cutting Conditions : Vc=200m/min
vf=800mm/min
ap X @e=5X0.5mmx2
Tool overhang 25mm




Technology

High-efficient tooling system and

selecting of cutting conditions

- ASM allows for high-efficient machining, with various tool setups, to achieve desired cutting shape.

Shank type holder

Modular type holder + Modular arbor

Features & Cutting Conditions

Modular type holder + Carbide Shank

General-purpose combination

Tool overhang length can be minimized. By making
effective use of machine tool rigidity, it can be used
effectively on small-sized, less rigid machines.

Ability to machine efficiently when long tool
overhang lengths are required.

Q)
=
8
(4]
%
Eo E i
o 3 Refer to standard Refer to standard Refer to standard
'g_‘ = ) cutting conditions cutting conditions cutting conditions
-
S £
o o3
© _
< 4 L/D=3.5 [Note] ® L/D=3.5
3 As a general rule, the feed rate As a general rule, the feed rate
g per flute (fz) should be reduced per flute (fz) should be reduced
> to,between;50%;and70%,;ofith to;between;50%;ands70%,ofithe o
value listed|in|the standardcutting valuelisted|in|the standard|cutting L/Dz5 [Note] 4
6 conditions and|adjusted conditions/and|adjusted As a general rule, the feed rate per
"""" flute (fz) should be reduced to
between 50% and 70% of the value
B D o [ I listed.in.the standard.cutting.conditions -
and,adjusted.
8

[Note] (This table shows general conditions for shoulder cutting. Adjustments should be made according to machine rigidity or tooling and the

shape of the subject for cutting.

(@When using ASM @20mm to @32mm inserts in a BT30 or BT40 arbor, the use of a combination of modular type holder and modular
arbor is recommended. Furthermore, this is not suitable for cutting where L/D = 2.
(®When using an ASM0710S08R-2 or ASM0712S10R-2 undercut type shank, the feed rate per flute (fz) should be reduced to 50~70%
of the value listed in the standard cutting conditions.
@®When L/D>5 when using the carbide shank: ASC10-6.5-114-49/24, use a feed rate (fz) of 0.3mm/t with a depth (ap) that is less than 0.2mm.

O 2 kinds of insert geometry

- 2 kinds of inserts are available: Standard type inserts (T-type) and low-cutting force-type inserts.
- Low-resistance cutting force-type inserts reduce cutting force at the corners when pocketting by approximately 10%.

Standard type Insert
(EDMT070220R-T)

O Cutting programs

Low-resistance type Insert

(EDMT070220R)

+ Regular R shape is used for corner R. There is no need for an approximate R definition.

0.3mm

=

ap

*Tool corner is R2.0mm (.079”)
(Different from common high-feed tools in that it leaves no uncut areas.)
*Axial direction cutting depth ap should be set to

— 0.3 mm (.012”) or less. (ap = 0.3 mm)
RE 2.0mm(.079")

[Note]
(DCutting dia. =DCX - 4(mm)

(@When performing pocket cutting, be careful of the cutting width (ae) and generated variations due to remaining work
to cut. (Recommended Cutting width ae=Cutting dia.x 0.5~0.8(mm))

(®When cutting the corner area of a vertical wall, setting the tool path corner area to R will achieve more stable cutting.

‘ Cutting dia. ‘

\ DCX \



Technology

O Features of AJ Coating series Layer structure AJ Coating

+ Employs an AITiN layer with a new composition created by increasing the Al content :
o Coating structure
of conventional layers.

- Excellent wear resistance, chipping resistance, and heat resistance!

O New technology!!

.

Welding-resistant
low-cutting-force
coating surface layer

The new layer with high Al content employs a new composition and optimizes the

crystal structure to improve wear resistance and chipping resistance!

+ Employs a low-friction-effect coating with excellent welding resistance as the top-most
surface layer. This reduces welding to the work and decreases cutting force! Sulfaldle

Coating with
excellent wear
resistance and
chipping resistance

PVD Technology

Grade for machining pre-hardened or hardened materials JP 4 1 20
| Cuting peformance

Employs a fine carbide substrate with an excellent balance between wear

—~ 0.6
E Conventional B
i i " P . . £
resistance and toughness along with the new "AJ Coating" to provide improved X JP|4120
wear resistance and chipping resistance. § o4
- Highly versatile with excellent wear resistance and chipping resistance when 50,
machining steel materials with hardnesses of 30 to 50 HRC. 5
[=
, £,
O Strong fields 0 10 20 30 (40) 50 60
Cutting length (M
o Exh|b|t§ excellent cutting performance when machining pre-hardened or hardened Work matsrial : H13(40HRO)
steel with hardnesses of 30 to 50 HRC. Tool : ASRT5063R-4 Insert : WDNW 140520
- Exhibits excellent wear resistance even on difficult-to-cut diecast tool steel or g oo 3 8mmyt apxae=1x44mm
precipitation-hardened stainless steel, or for finishing. Dry Single-flute cutting
PVD Technology

Grade for machining stainless-steel materials JM4 1 60

O Features [ Cutting performance \

0.6

Employs a carbide substrate with high toughness along with the new "AJ Coating" R
to improve wear resistance and chipping resistance when machining

0.4
stainless-steel materials.

JM4160
- Employs AJ Coating with excellent welding resistance to reduce the welding to
work material that occurs when machining stainless steel materials.

o Strong f|e|dS Cutting length (m)

. q q R q Work material : 304 Stainless Steel

+ Provides long tool life for general processing of stainless-steel materials Tool : ASRS2032R-5  Insert - EPMTO603EN-8LE
Cutting conditions :
ve=180m/min fz=0.5mm/t apXae=0.8X21mm
Wet 3% Single-flute cutting

0.2

Flank wear VBmax(mm)

™

PVD Technology

Grade for machining high-hardness materials JP 4 1 05

O Features | Cutting performance

~ 0.6

Employs an ultra-fine cemented carbide substrate along with the new "AJ Coating"
to improve wear resistance.

- Excellent wear resistance when machining high hardness materials of 50HRC or
higher.

0.4

Conventional JP4105

0.2

Flank wear VBmax(mm

O Strong fields

0 5 10
Cutting length (m)

Work material : D2(6THRC) Tool : ASRS2032-5
Insert : EPNWO0603TN-8

Cutting conditions :

ve=80m/min fz=0.2mm/t apXae=0.5X21mm
Dry % Single-flute cutting

- Ability to machine hardened steels (50 to 60 HRC): H13, D2, 420 Stainlesss Steel.



Line Up

Inch

P S YIS . I _
S ha n k type IAS M [ 07 s R Numeric figure in a circle " and alphabetical character comes in a square{.

MS

DCON

LF

o

’ ~
LH Maximum

DCX
E\\ g

W\
V]

T

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

I

DCONMS

tightening torque

LF
Standard type EDMT insert S%r;gelw\!wmed
#of Size (Inch)
Item code Stock F|u(t’es DDCCX LE LH DCONMS Fig Insert
IASM0706S06R-2 o 2 375 3.0 .75 .375 Standard type
IASM0708S08R-3 [ 3 .5 3.0 .75 5 Standard type
IASM0710S10R-4 ( J 4 .625 3.5 1.0 .625 Standard type JDMTO0702: "R
IASM0712S12R-5 [ 5 .75 4.0 1.0 .75 Standard type EDMTO070220R (-T)
IASMLO710S10R-4 [ J 4 .625 4.5 2.0 .625 Standard type
IASML0712S12R-5 [ 5 .75 5.5 2.5 .750 Standard type

ey IASMMO7  R- e oo i

THSZMS THSZMS DRVS

0
£----1 =
A —] I

o

L1 Maximum
L2 L2 tightening torque

JDMT insert ‘ EDMT inéert 0'5Nm

Spare screw included

[ § s ;; ::g:ﬂ

#of Size (Inch)
Item code Stock | Fiutes DC Insert
DCX LF |DCONMS|THSZMS| DHUB L1 L2 DRVS

IASMMO0706R-2 ([ J 2 .375 .787 .256 M6 .37 217 571 .276

IASMMO0708R-3 o 3 .5 .787 .256 M6 .386 217 57 .276

IASMMO0710R-4 ([ J 4 .625 .984 .335 M8 .504 217 .669 .394 | JDMT0702: 3R
IASMMO0712R-5 o 5 .75 1.181 413 M10 .701 .217 .748 591 EDMTOQ70220R-(T)
IASMMO0716R-6 ([ J 6 1.0 1.181 492 M12 .819 217 .866 .669

IASMMO0720R-8 (] 8 1.25 1.181 .669 M16 1.134 .236 .906 .866

[Note] Do not apply lubricants such as grease, etc. to the "contact faces" and "modular screws" of the "modular mill", "special shanks" and "special arbor".

@ :Inventory maintained in US



Line Up

Metric

S ha n k ty pe AS M 07 S R- Numeric figure in a circle > and alphabetical character comes in a square .

8[ S A —————
LH
LF
Fig-1 Standard type JDMT insert Fig-2 Standard type EDMT insert
{ g R = A e ———
alle Ao g 8 2B e e e e g
(©) o o
LH LH
LF LF
Fig-3 Undercut type JDMT insert Fig-4 Undercut type EDMT insert
Maximum tightening torque 0.5Nm Spare screw included
#of Size (mm)
(o) A
Item code Stock | Flutes DDCCX LF LH DCONMS Fig Insert
ASM0708S10R-1 * 1 8 75 16 10 Standard type (Fig-1,2)
ASM0710S10R-2 [ J 2 10 80 20 10 Standard type (Fig-1,2)
ASMO0710S08R-2 * 2 10 80 20 8 Undercut type (Fig-3,4)
ASM0711S10R-2 * 2 11 80 20 10 Undercut type (Fig-3,4)
ASM0712S12R-3 [ J 3 12 80 20 12 Standard type (Fig-1,2)
sworissizre | x |5 | 14 | a0 | 20 | 12 | Underouorpe (apap | MTITOZR
- ype rie-54) | epmT070220R(-T)

ASMO0716S16R-4 o 4 16 90 25 16 Standard type (Fig-1,2)
ASML0716S16R-4 [ J 4 16 115 50 16 Standard type (Fig-1,2)
ASM0717S16R-4 * 4 17 115 20 16 Undercut type (Fig-3,4)
ASMO0720S20R-5 o 5 20 105 25 20 Standard type (Fig-1,2)
ASML0720S20R-5 o 5 20 140 60 20 Standard type (Fig-1,2)
ASMO0721S20R-5 * 5 21 140 20 20 Undercut type (Fig-3,4)

Numeric figure in a circle .

THSZMS THSZMS ‘&
o g g ‘
[a] I I
¥y [a) [a)
| | Maximum tightening torque
JDMT insert EDMT insert - v m
Spare screw included
4 of Size (mm)
Item code Stock | Flutes DC Insert
DCX LF |DCONMS|THSZMS| DHUB L1 L2 DRVS
ASMMO0708R-1 * | 1 8 20 65 | M6 9.8 55 | 145 7
ASMMO0710R-2 [ ] 2 10 20 6.5 M6 9.4 5.5 14.5 7
ASMMO0711R-2 * 2 11 20 6.5 M6 9.8 5.5 14.5 7
ASMMO0712R-3 [ ] 3 12 20 6.5 M6 9.8 5.5 14.5 7 JDMT0702: 3R
ASMMO0716R-4 [ ] 4 16 25 8.5 M8 12.8 5.5 17 10 EDMTO070220R-(T)
ASMMO0720R-5 [ ] 5 20 30 10.5 M10 17.8 5.5 19 15
ASMMO0725R-6 * 6 25 30 12.5 M12 20.8 5.5 22 17
ASMMO0732R-8 * 8 32 30 17 M16 28.8 6 23 22

[Note] Do not apply lubricants such as grease, etc. to the "contact faces" and "modular screws" of the "modular mill", "special shanks" and "special arbor".

@ :Inventory maintained in US % :Inventory maintained in Japan



Fig-3 JDMTO7020:R
Insert with 5Smm(.197") cutting edge for shoulder cutting
apmax=5.0mm(.197")

Fig-4 EDMTO70220R(-T)
Insert with 2.0mm(.079") comer RE for small-depth, high-feed-rate cutting
apmax=0.3mm(.012")

Carbon steel | | [l
M | Stainless Steel il H il H H Ml : General cutting, First recommended
Cast Iron * Ductile Cast Iron [l
Aiuminum Alloy M M M ] [] : General cutting, Second recommended
Hardened steel | Il [l
e) e) e) e)
Ay G0 IR I I - s (0% _
. Coated ﬂg ﬁg ,_§ 5'§ Size (mm)
olerance
Iltem code Class o o 5 o 5 LcljJ o Shape
e &1 2] 8 S| @ | & [INsL|w1|RE| s
< < < < < I 0
o o > o = = o
) = ) = = o (7p]
JDMTO070202R { ] { ] o o o { ] (] 6.4 | 43| 0.2 |2.45
JDMTO070204R o { ] { ] o o ] ] 6.4 | 43| 0.4 |2.45 Fig-3
JDMT070208R M o ® o o o (] ® 6.4 | 43| 0.8 |2.45
EDMTO070220R-T [ } o o o o 6.4 | 43| 2 |2.5 | Fig-4 Standard type
EDMTO070220R [ J [ J ( J o o 6.4 | 4.3 | 2 |2.5 | Fig-4 Low-resistance type
Parts Clamp screw Screw Driver Screw anti-seizure agent
Shape % %
Cutter body Fastening torque 2
(N+m)
All ASM Cutter 240-140 0.5 104-T6 P-37




Recommended Cutting Conditions (Inch)

O Side Milling standard cutting conditions for EDMT-type inserts : Low cutting depth, high feed rate

™

% Red indicates primary recommended grade.

. Recommended . 375/ 5/ .625 / 75/ 1/ 1.25/
Work material grade Tool dia. gFIutes 3‘I€Iutes fFIutes 5¢:=Iutes 6 glutes gFIutes
n(min-1) 4,000 3,000 2,408 2,007 1,505 1,204
. SFM 394 394 394 394 394 394
Carbon Steel # IPM ~189 ~212 ~303 ~316 ~284 ~303
Alloy Steel JP4120 IPT ~.024 ~.024 ~.032 ~.032 ~.032 ~.032
<30HRC (SFM=328~590) | ap(inch) .012 .012 .012 .012 .012 .012
ae(inch) ~.1875 ~.291 ~.39 ~.412 ~.68 ~.859
Q(inch?/min) 427 .732 1.403 1.525 2.258 3.051
n(min-) 3,667 2,750 2,200 1,833 1,375 1,100
SFM 360 360 360 360 360 360
Carbon Steel JP4120 IPM ~173 ~194.7 ~277 ~288.7 ~260 ~277.2
Alloy Steel (SFM=328~524) IPT ~.024 ~.024 ~.032 ~.032 ~.032 ~.032
30~40HRC ap(inch) .012 .012 .012 .012 .012 .012
ae(inch) ~.1875 ~.291 ~.39 ~.412 ~.68 ~.859
Q(inch?/min) .366 .671 1.281 1.403 2.075 2.807
n(min-) 3,005 2,254 1,803 1,502 1,127 900
SFM 295 295 295 295 295 295
Hardened Steel | JP4120 IPM ~944 | ~1062 | ~1702 | ~1772 | ~1596 | ~170
ap(inch) .012 .012 .012 .012 .012 .012
ae(inch) ~.1875 ~.291 ~.39 ~.412 ~.68 ~.859
Q(inch?/min) .183 .366 .793 .854 1.281 1.709
n(min-1) 3,005 2,254 1,803 1,502 1,127 900
SFM 295 295 295 295 295 295
JM4160 IPM ~94.4 ~106.2 | ~1702 | ~177.2 | ~159.6 ~170
Stainless Steel | JP4120 IPT ~.016 ~.016 ~.024 ~.024 ~.024 ~.024
(SFM=262~393) | ar(inch) .012 .012 .012 .012 .012 .012
ae(inch) ~.1875 ~.291 ~.39 ~.412 ~.68 ~.859
Q(inch?/min) .183 .366 .793 .854 1.281 1.709
n(min-1) 5,011 3,759 3,007 2,506 1,879 1,503
SFM 492 492 492 492 492 492
Cast Iron/ JP4120 IPM ~236.5 | ~266.1 | ~3789 | ~3947 | ~3551 | ~378.8
Ductile (SFM=363~720) IPT ~.024 ~.024 ~.032 ~.032 ~.032 ~.032
Cast Iron ap(inch) .012 .012 .012 .012 .012 .012
ae(inch) ~.1875 ~.291 ~.39 ~.412 ~.68 ~.859
Q(inch?/min) .549 915 1.77 1.953 2.868 3.845
n(min-) 2,007 1,505 1,204 1,003 752 600
SFM 197 197 197 197 197 197
JP4105 IPM ~47.4 ~53.3 ~75.6 ~78.7 ~70.8 ~75.3
;‘gfgg,‘j‘ggtee' JP4120 IPT ~.012 ~.012 ~.016 ~.016 ~.016 ~.016
(SFM=197~328) | @vlinch) .008 .008 .008 .008 .008 .008
ae(inch) ~.1875 ~.291 ~.39 ~.412 ~.68 ~.859
Q(inch?/min) .061 122 .183 .183 .366 .488
[Note] DUse the appropriate coolant for the work material and machining shape. ae
fZ‘These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
or slotting or ramping, feed rate should be set to 70% as general criteria.
4Ensure to index the insert at the correct time to ensure safety of the tool-body.
'\5 )The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and necessary ap

personal protection equipment is worn by the machine operator.
(®)Due to fire risks do not use neat cutting oil as a coolant.

Ramping with EDMT-type inserts

Since the cutting flute does not extend to the center, there are limitations on the ramp angle and hole diameter, but as shown below, cutting by

direct milling without a pilot hole is possible for ramping and helical milling. (inchy
I‘;amp angf‘le Helical hole diaﬂTeter Lifizis EDMTO0702: .
@ Tool dia. ¢.375 ‘ 6.5 ‘ ¢.625 ‘ $.75 ‘ ‘ $1.25

=
| o KT
;

Ramping Helical milling

Recommended 8

Less than 0.5 °

Hole Dia

512'~.748" ‘ 670"~.905" ‘ 985'~1.22" ‘ 1.30"~1.535" ‘1.693“1‘929”‘ 2.245'~2.49"

[Note] MUse the appropriate coolant for the work material and machining shape.

{nghese conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(3For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.




Recommended Cutting Conditions (Metric)

O Side Milling standard cutting conditions for EDMT-type inserts : Low cutting depth, high feed rate

*¢Red indicates primary recommended grade.

. | Recommended . 8/ 10/ 12/ 14/ 16/ 20/ 25/ 32/
Work material grade Tool dia. 1d|,=lute 2?=Iutes 3?=Iutes 3?=Iutes 4d|)=lutes 5d|>=lutes 6?=Iutes 8?=Iutes
n(min-t) 4,780 3,820 3,180 2,730 2,390 1,910 1,530 1,190
. ve(m/min) 120 120 120 120 120 120 120 120
Carbon Steel | * vf(mm/min) [ ~2 870 | ~4,590 | ~5,730 | ~6,550 | ~7,640 | ~7,640 | ~7,340 | ~7,640
Alloy Steel | JP4120 fz(mmit) ~06 | ~06 | ~06 | ~08 | ~08 | ~08 | ~0.8 | ~08
<30HRC (ve=100~180) | ap(mm) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
ae(mm) ~3 ~5 ~7 ~8 ~10 ~11 ~17 ~22
Q(cm3/min) 3 7 12 16 23 25 37 50
n(min-1) 4,380 3,500 2,920 2,500 2,190 1,750 1,400 1,090
ve(m/min) 110 110 110 110 110 110 110 110
Carbon Steel JP4120 vf(mm/min) [ ~2,630 | ~4,200 | ~5,260 | ~6,010 [ ~7,010 | ~7,010 | ~6,730 | ~7,010
Alloy Steel _ fz(mmit) ~0.6 ~0.6 ~0.6 ~0.8 ~0.8 ~0.8 ~0.8 ~0.8
30~40HRC | (ve=100~160) — ) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
ae(mm) ~3 ~5 ~7 ~8 ~10 ~11 ~17 ~22
Q(cms/min) 2 6 1 14 21 23 34 46
n(min-1) 3,580 2,870 2,390 2,050 1,790 1,430 1,150 900
ve(m/min) 90 90 90 90 90 90 90 90
Hardened JP4120 vf(mm/min) [ ~1,430 | ~2,290 | ~2,870 | ~3,690 | ~4,300 | ~4,300 | ~4,130 | ~4,300
Steel _ fz(mmit) ~0.4 ~0.4 ~0.4 ~0.6 ~0.6 ~0.6 ~0.6 ~0.6
40~50HRC | (ve=80~120) " ) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
ae(mm) ~3 ~5 ~7 ~8 ~10 ~11 ~17 ~22
Q(cms/min) 1 3 6 9 13 14 21 28
n(min-1) 3,580 2,870 2,390 2,050 1,790 1,430 1,150 900
ve(m/min) 90 90 90 90 90 90 90 90
Stainless JM4160 vi(mm/min) | ~1,430 | ~2,290 | ~2,870 | ~3,690 | ~4,300 | ~4,300 | ~4,130 | ~4,300
Steel JP4120 fz(mmit) ~04 | ~04 | ~04 | ~06 | ~06 | ~06 | ~06 | ~0.6
(ve=80~120) | 2(mm) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
ae(mm) ~3 ~5 ~7 ~8 ~10 ~11 ~17 ~22
Q(cms/min) 1 3 6 9 13 14 21 28
n(min-1) 5,970 4,780 3,980 3,410 2,990 2,390 1,910 1,490
ve(m/min) 150 150 150 150 150 150 150 150
Cast Iron/ JP4120 vf(mm/min) [ ~3,680 | ~5,730 | ~7,170 | ~8,190 | ~9,550 | ~9,550 | ~9,170 | ~9,550
Ductile (ve=120~220) fz(mmit) ~0.6 ~0.6 ~0.6 ~0.8 ~0.8 ~0.8 ~0.8 ~0.8
Cast Iron ap(mm) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
ae(mm) ~3 ~5 ~7 ~8 ~10 ~11 ~17 ~22
Q(cms/min) 3 9 15 20 29 32 47 63
n(min-1) 2,390 1,910 1,590 1,360 1,190 950 760 600
ve(m/min) 60 60 60 60 60 60 60 60
Hardened JP4105 vf(mm/min) ~720 ~1,150 | ~1,430 | ~1,630 | ~1,900 | ~1,900 | ~1,820 | ~1,900
Steel JP4120 fz(mm/t) ~0.3 ~0.3 ~0.3 ~0.4 ~0.4 ~0.4 ~0.4 ~0.4
50~60HRC (ve=60~100) ap(mm) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
ae(mm) ~3 ~5 ~7 ~8 ~10 ~11 ~17 ~22
Q(cm3/min) 0.4 1 2 2 3 3 6 8
[Note] @Use the appropriate coolant for the work material and machining shape. ae

(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.

(®For slotting or ramping, feed rate should be set to 70% as general criteria.

(@Ensure to index the insert at the correct time to ensure safety of the tool-body.

(®The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and necessary ap
personal protection equipment is worn by the machine operator.

(®Due to fire risks do not use neat cutting oil as a coolant.

(DWhen using an ASM0710S08R-2 or ASM0712S10R-2 undercut type shank, as a general rule the feed rate per flute (fz) should be reduced to 50~70% of the
value listed in the standard cutting conditions.

Ramping with EDMT-type inserts

Since the cutting flute does not extend to the center, there are limitations on the ramp angle and hole diameter, but as shown below, cutting by
direct milling without a pilot hole is possible for ramping and helical milling. mm)

Inserts

Tool dia.

EDMTO0702 <
08 | 10| 012 | 014 | 016 | 617 | 020 | 021 | 25 | 032

Ramp angﬂle Helical hole diaﬂmeter
== — WA

| R
;

Recommended 8 Less than 0.5 °

10~15‘13~19‘17~23‘21~27‘25~31 ‘27~33‘33~39‘35~4‘I ‘43~49‘57~63

Ramping Helical milling Hole Dia

[Note] @‘Use the appropriate coolant for the work material and machining shape.
(g)These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(3For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.



Recommended Cutting Conditions (Inch)

O Side Milling standard cutting conditions for JDMT-type inserts

It is make standard that the depth cut ap and the cutting width ae be as shown in Tool
Overhang (OH) and Cutting Region on the Page 227.
Work Hardness > Please use the conditions in the table as a guideline for the cut depth ap
and width ae of 40HRC. %Red indicates primary recommended grade.
Cutting speed
. | Recommended (SFM) . 0375/ | o5/ | 9625/ | ¢.75/ o1/ | ¢1.25/
oz enal grade Feed r"}tlg%‘*f footh | Tool dia. 2 Flutes | 3 Flutes | 4 Flutes | 5 Flutes | 6 Flutes | 8 Flutes
» M=492~ n(min‘) 5,730 4,780 3,580 2,870 2,290 1,790
/fﬁ‘:fsnt Stoel Jparzo o492 ey 590 590 590 590 590 590
<30HRC PTH30E |IPT=.002~.004 |~ 31.5 39.4 39.4 39.4 37.8 39.4
) ) IPT .00275 | .00275 | .00275 | .00275 | .00275 | .00275
A (min) 4,780 3,980 2,990 2,390 1,910 1,490
i SFM=426~590 : : » : . :
el JPa120 | STMTAEOTSS0 SFM 492 492 492 492 492 492
<30HRC PTH30E | ,or=002~003 | 22.4 28.3 28.3 28.3 27.2 28.3
PT .00236 | .00236 | .00236 | .00236 | .00236 | .00236
Pre-Hardened Steel SFM=328—4g2 | "M 3,820 3,180 2,390 1,910 1,530 1,190
Alloy Steel JP4120 |>TTT e SFM 394 394 394 394 394 394
i Tooloweel | PTH30E | \or_ 502~ 003 | ™M 18.1 22.4 22.4 22.4 21.7 22.4
) ) IPT .00236 | .00236 | .00236 | .00236 | .00236 | .00236
_ n(min) 2,860 2,390 1,790 1,430 1,150 900
Pre-Hardened Steel SFM=262~394 I 295 295 295 295 295 295
Alloy Steel JP4120 ~ IPM 13.4 16.9 16.9 16.9 16.1 16.9
. IPT=.002~.003
Die Tool Steel | — |7 7% 7 IPT .00236 | .00236 | .00236 | .00236 | .00236 | .00236
40~50HRC ap(inch) .079 .079 .079 .079 .079 .079
ae(inch) .05DC | .05DCc | .05DCc | .05DC .05DC .05DC
JM4160 —aoR_ n(min) 3,820 3,180 2,390 1,910 1,530 1,190
Stainless SThzoe | re 492 s 304 | 394 | 304 | 304 | 304 | 304
Steel JPa120 | 1PT=002~.004 |V 18.1 22.4 22.4 22.4 21.7 22.4
' ' IPT 00236 | .00236 | .00236 | .00236 | .00236 | .00236
Cast Iron/ e A (min) 4,780 3,980 2,990 2,390 1,910 1,490
- JP4120 | SFM=426~590 oy 492 492 492 492 492 492
uctile
PTH30E IPM 26.4 33.1 33.1 33.1 31.5 33.1
IPT=.002~.004
Cast Iron PT 00275 | .00275 | .00275 | .00275 | .00275 | .00275
' SD5010 e A (min) 9,550 7,960 5,970 4,780 3,820 2,990
Alminum Alloy | 220 SFM=656~1,640 Igpy 984 984 984 984 984 984
(Wet Condition) JPa120 | PT=.002~.005 |° 60.2 75.2 75.2 75.2 72 75.2
: : PT .00315 | .00315 | .00315 | .00315 | .00315 | .00315
n(min") 1,910 1,590 1,190 950 760 600
SFM=197~328 . . .
hardened | imee e SFM 197 197 197 197 197 197
Steel JPA105 | L o 03 |PM 9.0 11.4 11.4 11.4 10.6 11.4
50~60HRC JP4120 | T T IPT .00236 | .00236 | .00236 | .00236 | .00236 | .00236
ap(inch) .079 .079 .079 .079 .079 .079
ae(inch) .05bCc | .o5DCc | .05DC .05DC .05DC .05DC

ae

[Note] (DUse the appropriate coolant for the work material and machining shape.
(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece
conditions.
(®For slotting or ramping, feed rate should be set to 70% as general criteria.
(@Ensure to index the insert at the correct time to ensure safety of the tool-body. ap
(®The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and necessary
_personal protection equipment is worn by the machine operator.
(®)Due to fire risks do not use neat cutting oil as a coolant.

Ramping with JDMT-type inserts

Since the cutting flute does not extend to the center, there are limitations on the ramp angle and hole diameter, but as shown below,

™

cutting by direct milling without a pilot hole is possible for ramping and helical milling. Ginchy
l;amp angﬂl‘e Helical hole diaAr‘neter Inserts JOMTO702:
@ Tool dia. 6.375 ‘ 0.5 ‘ 6.625 ‘ .75 ‘ ®1 ‘ $1.25
‘ — ‘ ‘ = ‘ Recommended 8 Less than 1°
Ramping Helical milling Hole Dia ‘512“~.748”‘ .670“~.905”‘ .985“~1.22”‘1.30”~1.535”‘1.693”~1.929”‘2.245“~2.49”

[Nole] (DUse the appropriate coolant for the work material and machining shape.
(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(®For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.



Field data (Inch)

Relation between Tool Overhang (OH) and Limits of the cutting region

|
The cutting region curves shown below indicate criteria for selecting cutting conditions at each overhang (OH). .‘
If chattering occurs near the limits of the cutting region, make adjustments by reducing the per-flute feed rate (fz).

Machine : BT30 5.5/3.7kw

Work material : Carbon Steel ~ Cutting Conditions : 525SFM, .003” o
ae Cutting width (Inch)

IASMO706 (¢.375-2NT) IASMO708(¢.5-3NT)

Milling Conditions

5255FM(S5095), .003” (321PM) 5255FM (S4246), .003" (40IPM)

= 2 n OH=1.5"(Steel Shank) = 2 B OH=1.89" (Steel Shank)
i—é, 16 OH=1.77" (Carbide Shank) é 16 F OH=1.77" (Carbide Shank)
= ASC10-6.5-74-24 = ASC12-6.5-94-44
(] o
£ 12 g £ 12f /
Q Q.
[9) [
O os| O OH=3.35" (Carbide Shank)
& OH=3.15" (Carbide Shank) & a-CleSodlenacs

04 ASC10-6.5-114-49 04 /\_I

0 I Ty W T T R B 0 1 [ R R

0 0 4

4 .8 E
de Cutting width (Inch) ae Cutting width (Inch)

IASMO7010(¢.625-4NT)

5255FM(S3185), .003” (401PM)

2 OH=1.38"(Steel Shank)
<
£ 16 / OH=2.16" (Carbide Shank)
5 ASC16-8.5-95-30
(]
£ .12
Q.
7]
a
o 08 OH=4.13"(Carbide Shank)
[§] ASC16-8.5-140-75

04k

0 L |

0 8

4
ae Cutting width (Inch)

Milling Conditi Machine : BT40 1 Tkw .,
ling LONAIIONS | \york material : Carbon Steel  Cutting Conditions : 525SFM, .003

IASMMO716R-6(¢1”-6NT) IASMMO720R-8(¢1.25”-8NT)

- 525SFM (S2038), (BT30] = 5255FM (S1592), éEES? )
" " =1.38" (Modular Mill Arb

g .003"(38.5IPM) OH=1.38' (Modular Mill Arbor) | £ -003"(40IPM) BT30-171028
=2 BT30-125-15-21 =2
3 3 [BT40]
o .16 [BT40] c .16 0H=1.38" (Modular Mill Arbor)
2 0H=1.38"(Modular Mill Arbor) z BT40:1/:10:28
8 12r BT40-125-15-21 8 .12f
o .08 - o .08
© ©

04 04

1 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1
0 4 .8 1.2 1.6 0 4 .8 1.2 1.6
de Cutting width (Inch) de Cutting width (Inch)



Recommended Cutting Conditions (Metric)

O Side Milling standard cutting conditions for JDMT-type inserts

< It is make standard that the depth cut ap and the cutting width ae be as shown in Tool >

Overhang (OH) and Cutting Region on the Page 229.
Work Hardness > Please use the conditions in the table as a guideline for the cut depth ap
and width ae of 40HRC.

*Red indicates primary recommended grade.

Cutting speed

Recommended ve (m/min) »8/ ®10 / 012/ o114/ »16 / »20/ 25/ »32/

Work material | ™ grage e e Tooldia. | ey te | 2 flutes | 3 Flutes |3 Flutes | 4 Flutes |5 Flutes | 6 Flutes| 8 Flutes
» —1c0z00 "™ | 7,170 | 5,730 | 4,780 | 4,090 | 3580 | 2,870 | 2,290 | 1,790

,Eﬁg§°§tfgfe' Jpa120 | vwmmn) | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180

e DTH30E | foz0.04—0.00 | /™mmn | 500 | 800 | 1,000 | 860 | 1,000 | 1,000 | 960 | 1,000

fz(mmit) 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
n(min-") 5,970 | 4,780 | 3,980 | 3,410 | 2,990 | 2,390 | 1,910 [ 1,490

ol JP4120 | VT80 i | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
<30HRC PTH30E | , _ 04—0.07 |V(mmmin) | 360 570 720 610 720 720 690 720

fz(mmit) 006 | 006 | 006 | 0.06 | 006 | 0.06 | 0.06 | 0.06
Pre-Hardened Steel em100—150 |7 4,780 | 3,820 | 3,180 | 2,730 | 2,390 | 1,910 | 1,530 | 1,190
Alloy Steel JP4120 | T T ve(m/min) 120 120 120 120 120 120 120 120
e ool el | PTH30E | | _ 0407 |Vmmmin) | 290 | 460 | 570 | 490 | 570 | 570 | 550 | 570

fz(mmit) 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
n(min) 3,580 | 2,860 | 2,390 | 2,050 | 1,790 | 1,430 | 1,150 900

ve=80~120

Pre-Hardened Steel | [ ve(m/min) 90 90 90 90 90 90 90 90
Alloy Steel JP4120 vimm/min) | 220 340 430 370 430 430 410 430
. 2=0.04~0.07
Die Tool Steel ' ,,,,,,,,,,,,,,,,,,,, fz(mmit) 0.06 | 0.06 | 0.06 0.06 | 0.06 0.06 0.06 0.06
40~50HRC ap(mm) 2 2 2 2 2 2 2 2
ae(mm) | 0.05DC | 0.05DC | 0.05DC | 0.05DC | 0.05DC | 0.05DC | 0.05DC | 0.05DC
~ n(min”) 4,780 | 3,820 [ 3,180 | 2,730 | 2,390 | 1,910 [ 1,530 | 1,190
Stainless JMA4T60 | ve=t00~150 |/ 00 | 120 | 120 | 120 | 120 | 120 | 120 | 120

Steel PTH30E |-

JP4120 | f:=0.04~0.00 vi(mm/min) [ 290 460 570 490 570 570 550 570

fz(mmit) 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06

Cast Iron . |amn) | 5970 | 4,780 | 3,980 | 3,410 | 2,990 | 2,390 | 1,910 | 1,490
ot JP4120 | T80 [ ouming | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
C:g?;:on PTH30E | _ . “[wowmn | 420 | 670 | 840 | 720 | 840 | 840 | 800 | 840

remy | 007 | 007 | 007 | 007 | 007 | 007 | 007 | 007

B nmin) | 11,940 | 9,550 | 7.960 | 6,820 | 5.970 | 4.780 | 3.820 | 2,990
SDS010 | ve=z00~500 |\ =300 | 300 | 300 | 300 | 300 | 300 | 300 | 300
wmmmin) | 960 | 1,530 | 1,910 | 1,640 | 1.910 | 1.910 | 1,830 | 1,910
rmmt | 008 | 008 | 008 | 008 | 008 | 0.08 | 0.08 | 008
nmn) | 2,390 | 1,910 | 1,690 | 1,360 | 1,190 | 950 | 760 | 600

Alminum Alloy
(Wet Condition) | PTH30E ===

JP4120 | f=0.04~0.12

ve=60~100

Hardened | 1maame | ve(m/min) 60 60 60 60 60 60 60 60

S JP4105 £20.04~0.07 | Vmmmin) | 140 230 290 240 290 290 270 290

50~60HRC | JP4120 | T | fe(mmiy 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
ap(mm) 2 2 2 2 2 2 2 2

3e(mm) 0.05DC [ 0.05DC | 0.05DC [ 0.05DC | 0.05DC | 0.05DC | 0.05DC | 0.05DC

[Note] (DUse the appropriate coolant for the work material and machining shape.
(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece
conditions.
(®For slotting or ramping, feed rate should be set to 70% as general criteria.
(@Ensure to index the insert at the correct time to ensure safety of the tool-body. ap
(®The evacuation of swarf can cause burns, cuts or damage to the eyes please ensue the correct safety cover is fitted around the machine, and necessary
_ personal protection equipment is worn by the machine operator.
(®)Due to fire risks do not use neat cutting oil as a coolant.

Ramping with JDMT-type inserts

Since the cutting flute does not extend to the center, there are limitations on the ramp angle and hole diameter, but as shown below,

ae

™

cutting by direct milling without a pilot hole is possible for ramping and helical milling. mm)
l;amp angﬂl‘e Helical hole diaAr‘neter Inserts JOMTO702:<.:
@ Tool dia. 8 ‘ 910 ‘ @12 ‘ ?14 ‘ ¢16 ‘ 17 ‘ $20 ‘ @21 ‘ »25 ‘ #32
‘ — ‘ ‘ = ‘ Recommended 8 Less than 1°
Ramping Helical milling Hole Dia 10~15‘13~19‘17~23‘21~27‘25~31 ‘27~33‘33~39‘35~41 ‘43~49‘57~63

[Note] (i)Use the appropriate coolant for the work material and machining shape.
(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine and work-piece conditions.
(®For hole diameters outside the ranges listed above, a pilot hole should be drilled before milling.



Field data (Metric)

Relation between Tool Overhang (OH) and Limits of the cutting region

The cutting region curves shown below indicate criteria for selecting cutting conditions at each overhang (OH).
If chattering occurs near the limits of the cutting region, make adjustments by reducing the per-flute feed rate (fz).

‘l}

Milling Conditi Machine : BT30 5.5/3.7kw
ling LoNAIoNs | \work material : Carbon Steel  Cutting Conditions : Ve=160m/min, fz=0.08mm/t

ASMO708S10R-1(¢8-1NT) ASM(M)0710 < :(¢p10-2NT)

ve=160m/min (S6369),/z=0.08 (F510) ve=160m/min (85095),fz=0.08 (F815)
5m OH=40mm(Steel Shank)

OH=45mm(Carbide Shank)
ASC10-6.5-74-24

OH=32mm (Steel Shank)

ap Depth cut (mm)
w
T

ap Depth cut (mm)
w
T

2 2
OH=80mm (Carbide Shank)
1+ 17 ASC10-6.5-114-49
0 | 1 L1 1 | 0 L1 1 I 1 1 L1 |
0 10 20 0 10 20
ae Cutting width (mm) de Cutting width (mm)
ASM(M)0712 . (¢p12-3NT) ASM(M)0716 (¢ 16-4NT)
ve=160m/min (S42486),/z=0.08 (F1019) ve=160m/min(S3185),/z=0.08 (F1019)
5 OH=48mm(Steel Shank) 5 OH=35mm(Steel Shank)
4 F OH=45mm(Carbide Shank) 4 / OH=55mm (Carbide Shank)
ASC12-6.5-94-44 ASC16-8.5-95-30

3 /
OH=85mm(Carbide Shank)

ASC12-6.5-129-64 OHZ]OSmm(Carb|de Shank)

ASC16-8.5-140-75

ap Depth cut (mm)
ap Depth cut (mm)
w

[ R R 0 [ |
0 10 20 0 10 20
ae Cutting width (mm) ae Cutting width (mm)

% As a general rule, the cutting amount for ASM0710S08R-2 undercut type shank should be set within 50% of the cutting region for ASM0710S10R-2, and the cutting amount for ASM0712S10R-2
should be set within the cutting region for ASM0710S10R-2.

Milling Conditi Machine : BT40 1 Tkw
ing ©ONnditions | \york material : Carbon Steel  Cutting Conditions : ve=160m/min, fz=0.08mm/t

ASMMO725R-6(¢25-6NT) ASMMO732R-8(¢p32-8NT)

_ ve=160m/min(S2038), (BT30] . ve=160m/min(S1592), (l)Engol( )
— — = Modular Mill Arb

E fZ_O'OB(F978) 0H=35mm(Modular Mill Arbor) E fz_O'OB(F1 01 9) BTSO-?@-]%-;? nAmer
=5 BT30-12.5-15-21 =5
3 3 [BT40]
c 4 [BT40] c 4 OH=35mm(Modular Mill Arbor)
a OH=35mm(Modular Mill Arbor) o BT40-17-10-28
83r BT40-12.5-1521 83F
(% 2 (% 2

1 1F

1 1 1 1 I 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 0 10 20 30 40
de Cutting width (mm) de Cutting width (mm)

Field data

No. B°c°(|"?,i:)' Cutter Insert mv!t:-li(al Test conditions Result Nete

1| 12 | ASMO712512R-3 | JomTOT0204R | ey 2iIESS R Y omm/min e oty 0T 0018

2| 20 | ASMMOT20R5 | GO0 R e Stel | Eoxorm 0 A Tomm, iy | o o &N 900
3| 10 | AsMmo710R2 | TOMTOT0208R | Graphite | ot A O Oy | e e Tt oot oo




Cutting conditions for aluminum alloy and copper

<Shoulder cutting> : @e=0.5D <Recommended grade> :SD5010
Inch

Work material ®.375 ®.5 ®.625 ®.75 ®1 ®1.25
Expanded aluminum n (min-) 12,700 10,600 9,900 9,500 7,600 6,000
ol IPM 80.1 100.2 124.7 149.6 143.6 151.2
5052,7075, etc. IPT .00315 .00315 .00315 .00315 .00315 .00315
(Wet : Water-soluble agent) SFM 1,312 1,312 1,640 1,968 1,968 1,968

ap (inch) .079 .079 .079 .079 .079 .079

) n (min-") 11,100 9,300 8,000 8,000 6,400 5,000
gﬁr’j‘;‘fm'"“m 2@y IPM 69.9 87.9 100.8 126.0 121.0 126.0
383.0, bic. IPT 00315 00315 00315 00315 00315 00315
(Wet : Water-soluble agent) SFM 1,148 1,148 1,312 1,640 1,640 1,640
ap (inch) .079 .079 .079 .079 .079 .079

n (min-) 9,500 8,000 6,000 4,800 3,820 3,000

Pure copper IPM 59.9 75.6 75.6 75.6 72.2 75.6
C11000,C10200, etc. IPT .00315 .00315 .00315 .00315 .00315 .00315
(Wet : Water-soluble agent) SFM 984 984 984 984 984 984
ap (inch) .079 .079 .079 .079 .079 .079

Metric

Work material ¢8 ®10 @12 ®14 ®16 ®17 @20 @21 ®25 ®»32
Expanded aluminum n (min-) 11,900|12,700|10,600(11,400| 9,900| 9,400| 9,500| 9,100| 7,600 6,000
alloy matoral vt (mm/min) 950| 2,040 2,550| 2,730 3,180| 3,000 3,820| 3,640| 3,670| 3,820
5052,7075, efc. fz (mmit) 0.08] 008 008 008 008 008 008 008 008 0.08
(Wet : Water-soluble agent) ve (M/min) 300 400 400 500 500 500 600 600 600 600

ap (mm) 2 2 2 2 2 2 2 2 2 2

) n (min-) 9,900(11,100| 9,300| 9,100| 8,000/ 7,500| 8,000 7,600, 6,400| 5,000
gaaf;g;‘fm'““m alloy v (mm/min) 800| 1,780| 2,230| 2,180| 2,550| 2,400| 3,180| 3,030| 3,060| 3,180
383.0, elc. fz (mm/t) 0.08] 008 008 008/ 008 008 008 008 008 008
(Wet : Water-soluble agent) ve (m/min) 250 350 350 400 400 400 500 500 500 500
ap (mm) 2 2 2 2 2 2 2 2 2 2

n (min-) 9,900 9,500| 8,000| 6,800, 6,000 5,600| 4,800| 4,500, 3,820| 3,000

Pure copper v (mm/min) 800| 1,530| 1,910| 1,640| 1,910| 1,800| 1,910| 1,820| 1,830| 1,910
C11000,C10200, etc. fz (mm/t) 0.08, 0.08/ 0.08/ 0.08/f 0.08/ 0.08/ 0.08/ 0.08, 0.08/, 0.08
(Wet : Water-soluble agent) ve (m/min) 250 300 300 300 300 300 300 300 300 300
ap (mm) 2 2 2 2 2 2 2 2 2 2

[Note] ae

©Use the appropriate coolant for the work material and machining shape.

@®The cutting conditions shown in the above table are for reference and should be adjusted according to the actual machining circumstances.

©®When cutting grooves, reduce the feed rate by 30% (set it to 0.7 times the value shown above).

OWhen L/D=4 or higher, reduce rotation speed and feed rate by 50% (set to 0.5X stated values) as general criteria. In addition, when machining copper, set cutting depth
in axial direction to Tmm or less.

©Use on a machine equipped with splashguards. During use, be sure to wear protective equipment such as safety glasses, and always perform work in a safe environment.

®When using a machine that cannot provide the rotation speed shown above, set the highest rotation speed possible and calculate the feed rate using the fz value.

@Be sure to use this tool at rotation speeds within the acceptable range for the milling chuck being used. If the acceptable rotation speed range is below the rotation speed
shown above, set the highest acceptable rotation speed and calculate the feed rate using the fz value.

_ Safety Considerations

1. Handling
(1) When removing tool from packaging, be careful not to drop the tool on your foot or fingers.
(2) When actually setting the inserts, be careful not to touch the cutting flute directly with your bare hands.

2. Mounting
(1) When preparing to use, be sure that the insert is firmly screwed in the pocket and cutter is properly mounted on the tool holder.
(2) If abnormal chattering occurs during use, stop the machine immediately, identify the cause of the chatter and take corrective action.

3. Usage

(1) Before use confirm all dimensions, verify work material and programmed tool rotation.

(2) The numerical values in the standard cutting conditions table should be used as criteria when starting new work. The cutting conditions should be adjusted as appropriate when the cutting
depth is large, the rigidity of the machine being used is low, or according to the conditions of the work material.

(3) Inserts are made of hard material and may break and be expelled from cutter at high speeds. Since there is a danger of injury to workers from chip evacuation, insert breakage or fire safety
precautions must be observed at all times. Including, but not limited to: safety glasses, machine enclosures or other means to create a safe environment for work. If you have questions on
safety, contact your supervisor.

+ Do not use where there is a risk of fire or explosion.
« Do not use non-water-soluble cutting oils. Such oils may result in fire.
(4) Do not use the tool for any purpose other than that for which it is intended, and do not modify it.

™
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Designation of milling inserts

@D Insert shape
Symbol Insert shape
® Tolerance class
T Triangle 60° Tolerances (mm)
S Square 90° Symbol | |hscribed circle Thickness Nose height
R | Round @ Normal clearance (@) () (m)
E | piamond 75° symbor Cloarance A [+£0025 +0.025 +0.005
C | piamond s0° F |£0013 +0.025 +0.005
O | octagonal 135° C 7: C |+0025 +0.025 +0.013
A | Parallclogram &5 D 15 H |£0013 +0.025 +0.013
E 20° E [+0025 +0.025 +0.025
L | Rectanguler 50 F 25° G(P) [+t0025  |+0.13 £0.025
Z For Ball & Precisions N 0 K | £0.05~013+0.025 10013
X _| ForBall End Mils O | Negative, Positive M [+0.05~0.13|£0.13 +0.08~0.18
Y | ForBall End Mills P 11° I}I +0.05~0.13|£0.025 +0.08~0.18
A A

...................

Metric Series

N 12 03 AF

@ |6 ® @
i ¥ i
@ Fixing and/ ® Edge length & diameter of inscribed circle ;
or chip breaker g e (Matric series) ® Thickness
Symbol | Fixing | , SMP Symbol
1| (57| A
) . Inscribed Symbol | Thickness
F N Both face E-A-L lniﬁglbeed circle (Metric) | (mm) | Nomal | Small
(mm) syl/ml;]ol Series | Size
A | With hole Nil si si 3l - (Inch) Series
o Symbol 125 Symbol 2 Symbol 25 Symbol B3
S (mm) (mm) (mm) (mm) 01 159 — o)
Z W | With hole | Nil
| 06| 635 06| 65 |11| 110 | 635 | 2 02 2.38| — 3
g G | With hole | Both face 07| 794 (08| 81 [13| 138 | 794 T2 278 — | —
g.. 09| 9525/09] 9525|09| 9.7 |16| 165 | 9525| 3 03 |13.18| 2 4
§ -I->< With hole | One face -I O 100 10.0 T3 397 _ 5
=
g' |\/| With hole | One face 1 2 120 120 04 476 3 6
e 12/1270 [12[127 |[12] 129 |22| 220 |1270 | 4 06 |6.35| 4 —
2 X — — 15|15875| 1516875/ 16| 16.1 |27| 275 |15875| B 07 |794| 5 —
N il il 16160 16.0 09 |952| 6 —
| I
191005 [19|1905 |19| 193 |33| 330 |19.05 6 Thickness might be shown
R il Both £ approximately.
i t
I o tace % With tapered hole on one side




@ Width wiper

edge
Wiper edge U Cuatﬂg?eedge Symbol | W : Size(mm)
Symbol A B C
Symbol Shape 1 1.0
B 2 1.2
s .
ymmetry ) 0 \J 0 3 14
Shape } 15 4 1.6
g . 3 j 5 1.8
6 2.0
T teped Th teped
Dosersd | omamen | Theestre s 5
Symbol D E G 8 2.5
5 \j7\30° 9 2.8
KHR .
Syfnmetw s a’ O 82
45°
Shape : R ° \j>< v
One steped 60°
Two steped Two steped chamfered 12 \j>< o
chamfered chamfered and round W ' Size
? ? (If the width of wiper edge is special, fill in.)
o l®
I N-G 9 A2 -
@® Optional
L ® ®
' i i
. . . . Cutting edge A
@ Corner coniguration (Metric series) earahin @ Feed direction ® Honing on
Feed wiper edge
Corner radius | Corner angle Depth angle Wiper edge Symbol Shape Symbol | irection
h: Size
il aCrl]eaerance Right hand Symbol
ANyl Ee D5 | ¢ 7| [
ha Chamfered L Left hand A 0.06
Corner Corner Depth cutting edges B O 1 O
Symbol| radius |Symbol Symbol | Clearance .
R (mm) angle angle
o o . S/ N Neutral C 0.15
02| 02 | A 45°| 45°| A 3 E / D | 020
04| 04 D 30° 60°| B 5° Rounded cutting :
: edges
08| 08 | E 15°| 75°| C 7°
12| 1.2 | F 5| 85°| D 15° F /
16| 16 | P 0"l 90°| E 20° Shaég;:sﬁing
20 20 | Z Others F 25°
24| 24 G 30° /)< j h: Size (mm)
N 0° S Chamfered and
Round top : 00 for inch-based diameter S rounded cutting
dimensions; MO for metric dimensions. (Inch P 11 edges
system uses 0.)
Z Others

Exact size of insert might not be same as shown by its designation due to each specification.

spasul Buljiw Jo uoneubisaq .
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yueyS Jenpojy .

Inch

LF

LB1

LF

H = 2 S B 2
_D\ al | : B :
%’ THSZWS g THSZWS
§ Atype § B type
o [a]
Size (inch
Item code Stock B () Type | Cutter body | Coolant
DCONWS | THSZWS | LF LB1 | BD1 |DCONMS hole
IASC0.375-M6-3-1 ) M6 3 1 366 | 375 | A g?jgjj*“ -
@8mm* _
IASC0.5-M6-4-2 ®  65mm| M6 4 2 453 | 500 | A #10mn-
mm*
IASC0.5-M6-6-3 (] M6 6 3 453 | 500 | A 612mm* -
IASC0.625-M8-4-2 [ M8 4 2 571 625 | B #5/8” @)
8.5mm ¢16mm
IASCO0.625-M8-6-3 o M8 6 3 571 .625 B ®18mm O
IASC0.75-M10-5-2.5Z o M1I0 | 5 25 | 689 | .750 | B | ¢3/4°* O
10.5mm ®20mm
IASC0.75-M10-8-4Z [ M10 8 4 689 | .750 | B #22mm O
IASC1-M12-6-3Z ()] M12 6 3 906 | 1.000 | B 17 O
12.5mm d25mm*
IASC1-M12-8-42 ()] M12 8 4 906 | 1.000 | B #28mm O

O= Tool with coolant hole

%1 Cutter Dia. is same or smaller than the shank dia.. Interference may occures.

@ : Inventory maintained in US % : Inventory maintained in Japan



Metric

LF

LF

LF
LB1 LB1 LB1
=g 2 =) é‘ 2 —)  — 2
e s B 2 = i :
% THSZWS A type § THSZWS B type é THSZWS C type
LF LF )
|l B
g THSZWS g THSZWS
g D type g E type
Item code Stock Size (mm) T C Coolant
ype | Cutter body
DCONWS|THSZWS| LF | LB1 | BD1 |DCONMS hole
ASC10-6.5-74-24Z ® 74 | 24 A | o8m O
ASC10-6.5-84-34Z ® 65 | M6 g4 34| oo o | A 21m O
ASC10-6.5-114-49Z * : 114 |49 ' A %?g"ﬂw O
ASC10-6.5-114-24Z * 24 A | ¢i/2 O
ASC12-6.5-74-24Z ® 74 ] 24 | B | ssm* O
ASC12-6.5-94-44Z o 94 | 44 B | #10m™ O
ASC12-M6-100-0 @ | 65| Me [100| - |12 | 12 | D | Sl |-
ASC12-6.5-129-64Z * 109 |64 | . B | s3/87 O
ASC12-6.5-129-24Z * 24 B O
ASC16-8.5-95-30Z ° 95 | 30
ASC16-8.5-120-55Z ° 120 | 55 ®16m*
ASC16-8.5-140-75Z @ | 85 Ms |140| 75 | 145 16 | B | 4i7m ®
ASC16-8.5-160-95Z * 160 | 95 $5/8”
ASC16-8.5-160-30Z * 160 | 30
ASC18-M10-125-0Z ® 125 - 18 18 | E O
ASC20-10.5-120-50Z * 120 | 50
ASC20-10.5-170-90Z ® | 105 | M0 [170 | 90 | | o0 | 5 | szom* o
ASC20-10.5-220-120Z | @ 220 | 120 ®22m
ASC20-10.5-270-150Z | * 270 | 150 63/47%
ASC20-10.5-220-50Z * 220
ASC20-10.5-270-50Z x | 105 | MI0 1500 S0 | 1851 20 ©
ASC25-12.5-145-65 * 145 | 65 | 23 c
ASC25-M12-150-0Z ® 150 - | 25 E
ASC25-12.5-215-115 ® | 125 | M12 | 215 | 115 25 25w O
ASC25-12.5-265-145 ° 265 | 145 | 23 C | #28m
ASC25-12.5-315-195 * 315 | 195 61"
ASC25-12.5-265-65 * 265
ASC25-12.5-315-65 *x | 125 M2 e 65 23 25 | C ©
ASC32-17-160-80 * 160 | 80
ASC32-17-210-110 ® 210 | 110 $30m*
ASC32-17-260-140 ® | 17 M16 | 260 | 140 | 28 32 | ¢ | ¢32m* O
ASC32-17-310-190 * 310 | 190 S
ASC32-17-360-240 * 360 | 240 <g42m>
ASC32-17-260-80 * 260 S
ASC32-17-310-80 * | 17 M16 | 310 | 80 | 28 32 | ¢ O
ASC32-17-360-80 * 360

»¢1 Cutter Dia. is same or smaller than the shank dia.. Interference may occurs.
<@ 40mm><@42mm><¢ 1.5"> When using oversized screw on heads -40mm and 1.5" diameter- maximum tool projection from holder is 200mm or 8"

O= Tool with coolant hole

Yueys Jenpoy .
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Features

| Applications
Aoplicabl ET-PN
1 1 1 1 1 1
Castiron  Carbon steel Tool steel Pre-hardened  Hardened steel  Hardened steel .- ¢1.4mm~¢@15.8mm
5~55HRC 66HRC

N W | 9,055 inch~ 622 nch [140 Sizes]

Features of Epoch Thread Mill

- Tough and strong edge designiprovides threadingiin hardenéd steels.
- Tip shape reduces cuttingjresistance suppressesitooll bendmg
Drastlcally reduces toollbreakage.

and wear resistance:

IIM] it

Adhesion of PN coating

Cross-section photograph of PN coating

layer structure W
increases stability!

Layer surface
with improved
lubrication

characteristics.

Substrate: Carbide alloy

ol
. | No peeling
'

Superior
adhesion

[Microstructure increases heat resistance!]

t|p breakage in severe machmmg environments
including hardened steelsi

oxidation resistance:;

ATH coating further improves'the hardness and
oxidation resistance of the previous TH coating.

1a3/13 .

New PVD Nano Technology @Hardness and oxidation resistance of TH coatings is further improved.
Enables longer life and higher efficiency when cutting high-hardness

Epoch terials.
Sﬁper Coatlng ﬂﬁ m:lrgg::s: 3800Hy; Oxid.ation_ten?perature: 1200‘.’C

(Si nano composite coating with finer crystal particles)
@Exhibits performance in ultra high-efficient cutting.

240)



Reduces the risk of breaking off inside

By using a tool with a diameter smaller than the inside diameter of the thread, cutting chips are smaller and
chip evacuation is improved.
The risk of the tool breaking off inside the hole is reduced as a result.

One tool - various types of thread milling

Right hand, left-hand and fine thread milling can be performed by just changing the NC program.
The thread diameters of the coarse threads and fine threads that can be processed with the same tool are different.
(Example: For ET-1.25-16-PN, coarse thread is M8 x 1.25 and fine thread is M10 x 1.25)

Cutting conditions can be freely set

Unlike when using taps, synchronizing the rotation and feed rates is not necessary,
so these tools can be used in the same manner as end mills and cutting conditions
can be set according to the processing environment.

Usable on a variety of machines

Since the load is smaller than when using taps, these tools can be used even on
machines having low-powered spindle.
In addition, special tooling such as tapping holders are not necessary.

Provides good finished surfaces

Interrupted cutting suppresses gouging to provide good finished surfaces.

Thread milling can be performed to the bottom of the hole.

Epoch Thread Mills are designed with no incomplete threads and Epoch D Thread
Mills have only one incomplete thread, making them ideal for when you want to
perform thread milling to the bottom of shallow holes.

O Machining process with Epoch Thread Mill

©Startup
n @Positioning for starting point
o of machining
H ‘ ©Entry (gradually cutting in)
L OThreading
@Release
: —_— (gradually detaching from cutting)
; @®Ending
|
i *Epoch D Thread Mill can perform boring
o @ simultaneously.

. . You can create NC programs on our website!
Easily Create NC Programs Online http://www.moldino.com/en-US/

Left-hand cutting tool - Reverse spindle rotation should be used.

1a3/13 .
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4 flutes No incomplete

ET-(U)C -0

thread

_+=PN

Left-hand
edge

LU
OAL ‘

1
Metric Screw : mm, UN Screw Thread : inch U

Order Number Stock Thread Dia. Thread Pitch| Cutting Dia. | Neck Length |Overall Length| Connection Dia.| Qil
D1 TP DC LU OAL DCONMS | Hole

ET-U64-3.7-PN__| % | No.1-64UNC | .073 64 1055 146 1.969 236 -
M) | ET-U56-4.4-PN_ | % | No.2-56UNC | .086 56 1065 173 1.969 236 .
ET-U48-5-PN * | No.3-48UNC_ | .099 48 075 197 1.969 236 -
DC x 2 ET-U40-5.7-PN__ | % | No.4-40UNC | .112 40 083 224 1.969 236 =
ET-U32-7-PN * | No.6-32UNC | .138 32 100 276 1.969 236 -
ET-U36-8.3-PN | % | No.8-36UNF | .164 36 130 327 1.969 236 =
ET-U24-9.7-PN__ | % | No.10-24UNC | .190 24 138 382 2.756 236 -
ET-U20-12.7-PN | @ | %-20UNC 1/4 20 187 500 2.756 236 =
ET-U28-12.7-PN | @ | 1-28UNF 1/4 28 197 500 2.756 236 -
ET-U18-15.9-PN_| @ | %s-18UNC 5/16 18 236 626 3.150 394 .
ET-U16-19.1-PN | @ | %-16UNC 3/8 16 264 752 3.150 394 -
ET-U14-22.2-PN | % | 7s-14UNC 7/16 14 303 874 3.150 394 .
ET-U13-25.4-PN | @ | 15-13UNC 1/2 13 362 1.000 3.150 394 -
ET-U12-28.6-PN | % | %s-12UNC__ | 9/16 12 413 1.126 3.937 472 -
ET-U11-31.8-PN | @ | %-11UNC 5/8 11 449 1.252 3.937 472 .
ET-U64-4.6-PN | % | No.1-64UNC | .073 64 055 181 17.969 236 =
M) | ET-US6-5.5-PN_ | % | No.2-56UNC | .086 56 065 217 1.969 236 -
ET-U48-6.3-PN | % | No.3-48UNC | .099 48 075 248 1.969 236 .
DC x 2.5 ET-U40-7.1-PN | % | No.4-40UNC | .112 40 083 280 1.969 236 -
ET-U32-8.8-PN__ | % | No.6-32UNC | .138 32 100 346 1.969 236 .
ET-U36-10.4-PN | % | No.8-36UNF | .164 36 130 409 1.969 236 -
ET-U24-12.1-PN_| % | No.10-24UNC | .190 24 138 476 2.756 236 .
ET-U20-15.9-PN | @ | %-20UNC 1/4 20 187 626 2.756 236 -
ET-U28-15.9-PN | @ | 1-28UNF 1/4 28 197 626 2.756 236 =
ET-U18-19.8-PN | @ | 55-18UNC 5/16 18 236 780 3.150 394 -
ET-U16-23.8-PN | @ | %-16UNC 3/8 16 264 937 3.150 394 =
ET-U14-27.8-PN | % | 74s-14UNC 7/16 14 303 1.094 3.150 394 -
ET-U13-31.8-PN | @ | %-13UNC 172 13 362 1.252 3.150 394 .
ET-U12-35.7-PN | % | %s-12UNC 9/16 12 413 1.406 3.937 472 -
ET-U11-39.7-PN | @ | %-11UNC 5/8 1 449 1.563 3.937 472 .
ET-0.4-4-PN * M2 0.4 14 4 50 6 n
CTTD) | ET-0454.4PN | % M2.2 0.45 1.6 4.4 50 6 =
ET-0.45-5-PN * M2.5 0.45 1.8 5 50 6 -
DC x 2 ET-0.5-6-PN ° M3 0.5 2.4 6 50 6 .
ET-0.7-8-PN 0 M4 0.7 3.1 8 50 6 -
ET-0.8-10-PN ° M5 0.8 3.8 10 50 6 .
ET-1.0-12-PN D) M6 1 46 12 50 6 -
ET-1.25-16-PN | @ M8 1.25 6.2 16 70 10 -
ET-1.5-20-PN 0 M10 15 75 20 70 10 -
ET-1.75-24-PN | @ M12 1.75 9 24 80 10 =
ET-2-32-PN * M16 2 1.5 32 100 12 -

ET-2.5-36-PN * M18 25 14 36 135 16 @)

ET-2.5-40-PN * M20 2.5 15 40 135 16 @)
ET-0.4-5-PN * M2 0.4 1.4 5 50 6 .
. (T | ET-045-55-PN | & M2.2 0.45 1.6 55 50 6 -
ET-0.45-6.25-PN | * M2.5 0.45 1.8 6.25 50 6 .
T DCx25 [ET-0575PN | @ M3 0.5 2.4 7.5 50 6 -
m ET-0.7-10-PN ° M4 0.7 3.1 10 50 6 =
= ET-0.8-12.5-PN | @ M5 0.8 3.8 125 50 6 -
ET-1.0-15-PN ® M6 1 4.6 15 50 6 .
ET-1.25-20-PN | @ M8 1.25 6.2 20 70 10 -
ET-1.5-25-PN 0 M10 15 75 25 70 10 =
ET-1.75-30-PN | @ M12 1.75 9 30 80 10 -
ET-2-40-PN * M16 2 15 40 100 12 -

ET-2.5-45-PN * M18 25 14 45 135 16 O

ET-2.5-50-PN * M20 2.5 15 50 135 16 @)

@ : Inventory maintained in US % : Inventory maintained in Japan
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2 For information about tool diameter correction,
refer to the item in "Cautions on use" on p. 257.



Recommended Cutting Conditions

UN Screw Thread

Work Material Cast Iron, Carbon Steels Stainless Steels Tool Steels Pre-hardened Steels
150~200HB 300 series 25 ~ 35HRC 35 ~45HRC
vc (SFM) 262 ~ 279 ~ 295 230~ 246 ~ 262 197 ~213~230
Thread Dia. DC RPM Feed Rate vf RPM Feed Rate vf RPM Feed Rate vf

D1 (inch) (min'") (IPM) (min") (IPM) (min") (IPM)
No.1-64UNC .055 19,300 6.690 17,100 5.280 14,800 4.570
No.2-56UNC .065 16,400 6.930 14,500 6.140 12,500 4.800
No.3-48UNC .075 14,200 7.130 12,600 5.830 10,900 4.610
No.4-40UNC .083 12,900 7.990 11,400 6.570 9,900 5.310
No.6-32UNC .100 10,600 8.190 9,400 6.850 8,100 5.550
No.8-36UNF .130 8,200 6.690 7,200 5.670 6,300 4.530
No.10-24UNC .138 7,700 8.980 6,800 7.360 5,900 5.870
1-20UNC .187 5,700 8.580 5,000 7.130 4,400 5.750
14-28UNF 197 5,400 7.240 4,800 6.100 4,100 4.800
%6-18UNC .236 4,500 8.310 4,000 6.930 3,400 5.470
35-16UNC .264 4,000 10.080 3,600 8.430 3,100 6.810
%16-14UNC .303 3,500 10.510 3,100 8.700 2,700 7.050
2-13UNC .362 2,900 9.330 2,600 7.800 2,200 6.100
%6-12UNC 413 2,600 8.700 2,300 7.200 2,000 5.830
%-11UNC .449 2,400 9.250 2,100 7.560 1,800 6.060

Work Material Hardened Steels Hardened Steels Hardened Steels
45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC
vc (SFM) 164~ 180~ 197 131~ 148~ 164 98~ 115~ 131
Thread Dia. DC RPM Feed Rate vf RPM Feed Rate vf RPM Feed Rate vf

D1 (inch) (min'1) (IPM) (min'1) (IPM) (min'1) (IPM)
No.1-64UNC .055 12,500 3.390 10,200 2.360 8,000 1.850
No.2-56UNC .065 10,600 3.660 8,700 2.360 6,800 1.850
No.3-48UNC .075 9,200 3.540 7,500 2.320 5,900 1.810
No.4-40UNC .083 8,300 4.090 6,800 2.520 5,300 1.970
No.6-32UNC .100 6,900 4.450 5,600 2.640 4,400 2.090
No.8-36UNF .130 5,300 3.460 4,300 2.240 3,400 1.770
No.10-24UNC .138 5,000 4.760 4,100 3.030 3,200 2.360
14-20UNC .187 3,700 4.570 3,000 2.870 2,300 2.200
14-28UNF 197 3,500 3.860 2,900 2.440 2,200 1.850
%6-18UNC .236 2,900 4.330 2,400 2.760 1,900 2.200
35-16UNC .264 2,600 5.350 2,100 3.350 1,700 2.720
716-14UNC .303 2,300 5.550 1,900 3.580 1,400 2.640
12-13UNC .362 1,900 4.960 1,600 3.190 1,200 2.400
%6-12UNC 413 1,700 4.610 1,400 2.910 1,100 2.280
%-11UNC .449 1,500 4.650 1,300 3.110 1,000 2.400

[Note)

(DET thread mills are only for threading the inside of holes.

(@The above cutting conditions are for the thread diameters stated in the table. Cutting conditions for other thread diameters should be
calculated taking into consideration the Cutting Considerations (page 257).

(3The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.

@®The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the
numerical value at the cutting point.

(®Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to use the oil holes.

(®Use the appropriate coolant for the work material and machining shape.

@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.
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Work Material Cast Iron, Carbon Steels Stainless S_teels Tool Steels Pre-hardened Steels
150~200HB 300 series 25 ~ 35HRC 35 ~ 45HRC
vc (SFM) 262 ~ 279 ~ 295 230~ 246 ~ 262 197 ~213 ~230
Thread Dia. DC DC RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf
D1 (inch) | (mm) (min'") (IPM) (mm/min) (min") (IPM) (mm/min) (min-") (IPM) (mm/min)
M2 .055 | 14 19,300 | 8.189 208 17,100 6.457 164 14,800 5.591 142
M2.2 .063 | 1.6 16,900 | 7.992 203 14,900 6.417 163 12,900 5.551 141
M2.5 .07 1.8 15,000 | 7.953 202 13,300 6.457 164 11,500 5.591 142
M3 .094 | 24 11,300 | 6.063 154 9,900 5.000 127 8,600 4.055 103
M4 Jg22 | 341 8,700 | 7.402 188 7,700 5.984 152 6,700 5.000 127
M5 150 | 3.8 7,100 | 7.795 198 6,300 6.417 163 5,400 5.118 130
M6 181 4.6 5,900 | 8.031 204 5,200 6.693 170 4,500 5.276 134
m8 244 | 6.2 4,400 | 7.795 198 3,900 6.496 165 3,300 5.039 128
M10 295 | 7.5 3,600 | 8.504 216 3,200 7.047 179 2,800 5.827 148
M12 354 | 9 3,000 | 8.504 216 2,700 7.244 184 2,300 5.709 145
M16 .453 | 115 2,400 | 9.252 235 2,100 7.638 194 1,800 6.063 154
M18 .551 | 14 1,900 | 6.732 171 1,700 5.669 144 1,500 4.606 117
M20 591 | 15 1,800 | 7.244 184 1,600 6.063 154 1,400 4.921 125
. Hardened Steels Hardened Steels Hardened Steels
Work Material 45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC
ve (m/min) 164~ 180~ 197 131~ 148~ 164 98~ 115~131
Thread Dia. DC DC RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf
D1 (inch) | (mm) (min"") (IPM) (mm/min) (min") (IPM) (mm/min) (min") (IPM) (mm/min)
M2 .055 | 1.4 12,500 | 4.134 105 10,200 2.874 73 8,000 2.283 58
M2.2 .063 | 1.6 10,900 | 4.213 107 9,000 2.717 69 7,000 2.087 53
M2.5 .07 1.8 9,700 | 4.291 109 8,000 2.835 72 6,200 2.205 56
M3 .094 | 24 7,300 | 3.228 82 6,000 2.087 53 4,600 1.575 40
M4 A22 | 341 5,600 | 3.780 96 4,600 2.441 62 3,600 1.929 49
M5 150 | 3.8 4,600 | 4.016 102 3,800 2.598 66 2,900 1.969 50
M6 181 4.6 3,800 | 4.173 106 3,100 2.638 67 2,400 2.047 52
m8 244 | 6.2 2,800 | 3.976 101 2,300 2.520 64 1,800 1.969 50
M10 295 | 7.5 2,300 | 4.449 113 1,900 2.835 72 1,500 2.244 57
M12 354 | 9 1,900 | 4.409 112 1,600 2.835 72 1,200 2.126 54
M16 .453 | 11.5 1,500 | 4.724 120 1,200 2.913 74 1,000 2.441 62
M18 .551 | 14 1,300 | 3.740 95 1,000 2.205 56 800 1.772 45
M20 591 | 15 1,200 | 3.937 100 1,000 2.520 64 700 1.772 45

[Note)

(DET thread mills are only for threading the inside of holes.

(@The above cutting conditions are for the thread diameters stated in the table. Cutting conditions for other thread diameters should be
calculated taking into consideration the Cutting Considerations (page 257).

(®The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.

(@The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the
numerical value at the cutting point.

(®Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to use the oil holes.

(®Use the appropriate coolant for the work material and machining shape.

(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.
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Left-hand
ed ge

DCI

KX

EDT-U: i

4 flutes

1 incomplete thread and

2 complete threads

.0-TH

inch U

Thread Dia Thread Cutting Neck Overall |Connection oil
Order Number Stock : Pitch Dia. Length Length Dia. Hole
D1 TP DC LU OAL |DCONMS
EDT-U64-3.7-TH * | No.1-64UNC .073 64 .055 .146 1.969 .236 -
UN Screw Thread @EDT U56-4.4-TH @® | No.2-56UNC .086 56 .065 173 1.969 .236 -
DC x 2 | EDT-U48-5-TH % | No.3-48UNC .099 48 .075 197 1.969 .236 -
(EVEDT-U40-5.7-TH @ | No.4-40UNC 112 40 .083 .224 1.969 .236 -
@ EDT-U32-7-TH ® | No.6-32UNC .138 32 .100 .276 1.969 .236 -
EDT-U32-8.3-TH @® | No.8-32UNC .164 32 .130 .327 2.362 .236 -
EDT-U36-8.3-TH % | No.8-36UNF .164 36 .130 .327 1.969 .236 -
EDT-U24-9.7-TH % |No.10-24UNC| .190 24 .138 .382 2.362 .236 -
EDT-U32-9.7-TH @® |NO.10-32UNF| .190 32 .138 .382 2.756 .236 -
EDT-U20-12.7-TH [ Y4-20UNC 1/4 20 .187 .5600 2.756 .236 -
EDT-U28-12.7-TH [ ] 14-28UNF 1/4 28 197 .500 2.756 .236 -
EDT-U18-15.9-TH [ %6-18UNC 5/16 18 .236 .626 3.150 .394 -
EDT-U24-15.9-TH [ %16-24UNF 5/16 24 .236 .626 3.150 .394 -
EDT-U16-19.1-TH [ ) %-16UNC 3/8 16 .264 752 3.150 .394 -
EDT-U14-22.2-TH * %16-14UNC 7/16 14 .303 .874 3.150 .394 O
EDT-U13-25.4-TH [ %-13UNC 1/2 13 .362 1.000 3.150 .394 O
EDT-U20-25.4-TH [ ¥2-20UNF 1/2 20 .362 1.000 3.150 .394 O
EDT-U12-28.6-TH * %16-12UNC 9/16 12 413 1.126 3.937 472 @)
EDT-U11-31.8-TH [ %-11UNC 5/8 11 449 1.252 3.937 472 ©)
EDT-U18-31.8-TH [ %-18UNF 5/8 18 449 1.252 3.937 472 O
EDT-U10-3/4-38.1-TH | @ %-10UNC 3/4 10 571 1.500 5.315 .630 O
EDT-U9-7/8-44.5-TH [ J 7%-9UNC 7/8 9 .591 1.752 5,518 .630 @)
EDT-U8-1-50.8-TH [ ] 1-8UNC 1 8 .622 2.000 5.315 .630 @)
EDT-U64-4.6-TH % | No.1-64UNC .073 64 .055 181 1.969 .236 -
) CTA TR oy EDT-U56-5.5-TH @® | No.2-56UNC .086 56 .065 217 1.969 .236 -
DC x 2.5 | EDT-U48-6.3-TH * | No.3-48UNC .099 48 .075 .248 1.969 .236 -
‘ @V EDT-U40-7.1-TH @® | No.4-40UNC 112 40 .083 .280 1.969 .236 -
@V EDT-U32-8.8-TH @® | No.6-32UNC .138 32 .100 .346 1.969 .236
EDT-U32-10.4-TH @ | No.8-32UNC .164 32 .130 409 2.362 .236 -
EDT-U36-10.4-TH * | No.8-36UNF .164 36 .130 409 1.969 .236 -
EDT-U24-12.1-TH % |No.10-24UNC| .190 24 .138 476 2.756 .236 -
EDT-U32-12.1-TH @ | No.10-32UNF| .190 32 .138 476 2.362 .236 -
EDT-U20-15.9-TH [ 14-20UNC 1/4 20 .187 .626 2.756 .236 -
EDT-U28-15.9-TH [ J 14-28UNF 1/4 28 197 .626 2.756 .236 -
EDT-U18-19.8-TH [ J %6-18UNC 5/16 18 .236 .780 3.150 .394 -
EDT-U24-19.8-TH o %6-24UNF 5/16 24 .236 .780 3.150 .394 -
EDT-U16-23.8-TH [ J %-16UNC 3/8 16 .264 .937 3.150 .394 -
EDT-U14-27.8-TH * 7%6-14UNC 7/16 14 .303 1.094 3.150 .394 @)
EDT-U13-31.8-TH [ 1%-13UNC 1/2 13 .362 1.252 3.150 .394 @)
EDT-U20-31.8-TH [ ) ¥2-20UNF 1/2 20 .362 1.252 3.150 .394 O
EDT-U12-35.7-TH * %6-12UNC 9/16 12 413 1.406 3.937 472 O
EDT-U11-39.7-TH o %-11UNC 5/8 11 449 1.563 3.937 472 O
EDT-U18-39.7-TH [ J %-18UNF 5/8 18 449 1.563 3.937 472 O m
EDT-U10-3/4-47.6-TH | @ %-10UNC 3/4 10 571 1.874 5.315 .630 @) 5
EDT-U9-7/8-55.6-TH [ 7%-9UNC 7/8 9 .591 2.189 5.315 .630 @) g
EDT-U8-1-63.5-TH [ ) 1-8UNC 1 8 .622 2.500 58,815 .630 @)

@ : Inventory maintained in US % :

Inventory maintained in Japan

#*For information about tool diameter correction,
refer to the item in "Cautions on use" on p. 257.
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Line up

Left-hand
_,.4 g
Dczhé IDCONMS
LU
OAL ‘

4 flutes 1 incomplete thread and
2 complete threads

i=TH M i | )

Order Number Stock Thread Dia. | Thread Pitch| Cutting Dia. |Neck Length |Overall Length| Connection Dia.| Qil
D1 TP DC LU OAL DCONMS | Hole

(G0 EDT-0.4-4-TH ° M2 0.4 1.4 4 50 6 -
m EDT-0.45-4.4-TH * M2.2 0.45 1.6 4.4 50 6 -
(EY EDT-0.45-5-TH [ M2.5 0.45 1.8 5 50 6 -
DC x 2 EDT-0.5-6-TH D M3 0.5 2.4 6 50 6 -
EDT-0.7-8-TH [ ] M4 0.7 3.1 8 50 6 -
EDT-0.8-10-TH [ ) M5 0.8 3.8 10 50 6 -
EDT-1.0-12-TH o M6 1 4.6 12 50 6 -
EDT-1.25-16-TH [ ] m8 1.25 6.2 16 70 10 -

EDT-1.5-20-TH [ M10 1.5 7.5 20 70 10 O

EDT-1.75-24-TH (] M12 1.75 9 24 80 10 O

[EV EDT-2-32-TH [ ] M16 2 11.5 32 100 12 O

EDT-2.5-36-TH * M18 2.5 14 36 135 16 @)

EDT-2.5-40-TH * M20 2.5 15 40 135 16 O

(3 EDT-0.4-5-TH ® M2 0.4 1.4 5 50 6 -
M EDT-0.45-5.5-TH * M2.2 0.45 1.6 5.5 50 6 -
(Y EDT-0.45-6.25-TH [ ] M2.5 0.45 1.8 6.25 50 6 -

DC x 2.5 EDT-0.5-7.5-TH ° M3 0.5 2.4 7.5 50 6 -
EDT-0.7-10-TH [ ] M4 0.7 3.1 10 50 6 -

EDT-0.8-12.5-TH [ M5 0.8 3.8 12.5 50 6 -

EDT-1.0-15-TH (] M6 1 4.6 15 50 6 -

EDT-1.25-20-TH [ ] m8 1.25 6.2 20 70 10 -

EDT-1.5-25-TH [ ) M10 1.5 7.5 25 70 10 @)

EDT-1.75-30-TH o M12 1.75 9 30 80 10 O

[EV EDT-2-40-TH [ ] M16 2 11.5 40 100 12 @)

EDT-2.5-45-TH * M18 2.5 14 45 135 16 O

EDT-2.5-50-TH * M20 2.5 15 50 135 16 O

@ : Inventory maintained in US % : Inventory maintained in Japan % For information about tool diameter correction,

refer to the item in "Cautions on use" on p. 257.
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Recommended Cutting Conditions

UN Screw Thread

. Cast Iron, Carbon Steels Tool Steels Pre-hardened Steels
ploiilatial 150~200HB 25 ~ 35HRC 35 ~ 45HRC
vc (SFM) 262 ~ 279 ~ 295 230~ 246 ~ 262 197 ~219~230
Thread Dia. DC RPM Feed Rate vf RPM Feed Rate vf RPM Feed Rate vf

D1 (inch) (min"") (IPM) (min1) (IPM) (min-") (IPM)
No.1-64UNC .055 19,300 4.450 17,100 3.940 14,800 3.430
No.2-56UNC .065 16,400 4.410 14,500 3.900 12,500 3.390
No.3-48UNC .075 14,200 4.370 12,600 3.900 10,900 3.350
No.4-40UNC .083 12,900 4.800 11,400 4.210 9,900 3.660
No.6-32UNC .100 10,600 5.000 9,400 4.450 8,100 3.820
No.8-32UNC .130 8,200 4.290 7,200 3.780 6,300 3.310
No.8-36UNF .130 8,200 4.290 7,200 3.780 6,300 3.310
No.10-24UNC .138 7,700 5.670 6,800 5.000 5,900 4.330
No.10-32UNF .138 7,700 5.670 6,800 5.000 5,900 4.330
1%-20UNC .187 5,700 5.430 5,000 4.760 4,400 4.170
Y4-28UNF 197 5,400 4.530 4,800 4.020 4,100 3.430
%6-18UNC .236 4,500 5.200 4,000 4.610 3,400 3.940
%16-24UNF .236 4,500 5.200 4,000 4.610 3,400 3.940
3%-16UNC .264 4,000 6.340 3,600 5.710 3,100 4.920
76-14UNC .303 3,500 6.610 3,100 5.830 2,700 5.080
%-13UNC .362 2,900 5.790 2,600 5.200 2,200 4.410
12-20UNF .362 2,900 5.790 2,600 5.200 2,200 4.410
%16-12UNC 413 2,600 5.430 2,300 4.800 2,000 4.170
%-11UNC .449 2,400 5.750 2,100 5.040 1,800 4.330
%-18UNF 449 2,400 5.750 2,100 5.040 1,800 4.330
3%-10UNC 571 1,900 4.450 1,600 3.740 1,400 3.270
7-9UNC .591 1,800 5.910 1,600 5.240 1,400 4.610
1-8UNC .622 1,700 6.770 1,500 5.980 1,300 5.200

Work Material Hardened Steels Hardened Steels Hardened Steels Stainless Steels
45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC 300 series
vc (SFM) 164~ 180~ 197 131~ 148~ 164 98~ 115~ 131
Thread Dia. DC RPM Feed Rate vf RPM Feed Rate vf RPM Feed Rate vf

D1 (inch) (min") (IPM) (min") (IPM) (min™") (IPM)
No.1-64UNC .055 12,500 2.870 10,200 2.360 8,000 1.850
No.2-56UNC .065 10,600 2.870 8,700 2.360 6,800 1.850
No.3-48UNC .075 9,200 2.830 7,500 2.320 5,900 1.810
No.4-40UNC .083 8,300 3.070 6,800 2.520 5,300 1.970
No.6-32UNC .100 6,900 3.270 5,600 2.640 4,400 2.090
No.8-32UNC .130 5,300 2.800 4,300 2.240 3,400 1.770
No.8-36UNF .130 5,300 2.800 4,300 2.240 3,400 1.770
No.10-24UNC .138 5,000 3.660 4,100 3.030 3,200 2.360
No.10-32UNF .138 5,000 3.660 4,100 3.030 3,200 2.360
Y-20UNC .187 3,700 3.500 3,000 2.870 2,300 2.200
Y2-28UNF 197 3,500 2.910 2,900 2.440 2,200 1.850
%6-18UNC .236 2,900 3.350 2,400 2.760 1,900 2.200
%16-24UNF .236 2,900 3.350 2,400 2.760 1,900 2.200
33-16UNC .264 2,600 4.130 2,100 3.350 1,700 2.720
716-14UNC .303 2,300 4.330 1,900 3.580 1,400 2.640
1%2-13UNC .362 1,900 3.780 1,600 3.190 1,200 2.400
12-20UNF .362 1,900 3.780 1,600 3.190 1,200 2.400
%6-12UNC 413 1,700 3.540 1,400 2.910 1,100 2.280
%-11UNC .449 1,500 3.580 1,300 3.110 1,000 2.400 m
%-18UNF .449 1,500 3.580 1,300 3.110 1,000 2.400 g
%-10UNC 571 1,200 2.800 1,000 2.320 800 1.850 g
7%-9UNC 591 1,200 3.940 1,000 3.270 700 2.280
1-8UNC .622 1,100 4.370 900 3.580 700 2.800

[Note] (DEDT thread mills are capable of simultaneous boring and threading.
(2The above cutting conditions are for the thread diameters stated in the table. Cutting conditions for other thread diameters should be calculated taking into consideration the
Cutting Considerations (page 257).
(3The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.
(@The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the numerical value at the cutting point.
(®Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to use the oil holes.
(®Use the appropriate coolant for the work material and machining shape.
(@These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.
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Recommended Cutting Conditions

. Cast Iron, Carbon Steels Tool Steels Pre-hardened Steels
gloiiiaend 150~200HB 25 ~ 35HRC 35 ~ 45HRC
vc (SFM) 262~ 279~ 295 230 ~ 246 ~ 262 197 ~213~230
Thread Dia. DC DC RPM Feed Rate vi|Feed Rate vf RPM Feed Rate vi|Feed Rate vf RPM Feed Rate vf|Feed Rate vf
D1 (inch) | (mm) (min") (IPM) (mm/min) (min") (IPM) (mm/min) (min-") (IPM) (mm/min)
M2 .055 1.4 | 19,300 5.472 139 17,100 4.843 123 14,800 4.213 107
M2.2 .063 1.6 | 16,900 5.079 129 14,900 4.488 114 12,900 3.898 99
M2.5 .07 1.8 | 15,000 5.276 134 13,300 4.685 119 11,500 4.055 103
M3 .094 | 2.4 ] 11,300 3.898 99 9,900 3.425 87 8,600 2.992 76
M4 122 3.1 8,700 4.606 117 7,700 4.094 104 6,700 3.543 90
M5 150 | 3.8 7,100 4.843 123 6,300 4.291 109 5,400 3.661 93
M6 181 4.6 5,900 5.000 127 5,200 4.409 112 4,500 3.819 97
M8 244 | 6.2 4,400 4.843 123 3,900 4.291 109 3,300 3.622 92
M10 295 | 75 3,600 5.394 137 3,200 4.803 122 2,800 4173 106
M12 354 | 9 3,000 5.315 135 2,700 4.803 122 2,300 4.094 104
M16 453 | 11.5 2,400 5.866 149 2,100 5.118 130 1,800 4.370 111
M18 551 | 14 1,900 4.173 106 1,700 3.740 95 1,500 3.307 84
M20 591 | 15 1,800 4.528 115 1,600 4.016 102 1,400 3.543 90
Work Material Hardened Steels Hardened Steels Hardened Steels  Stainless S_teels
45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC 300 series
vc (SFM) 164~ 180~ 197 131~ 148~ 164 98~ 115~ 131
Thread Dia. DC DC RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf
D1 (inch) | (mm) (min") (IPM) (mm/min) (min") (IPM) (mm/min) (min"") (IPM) (mm/min)
M2 .055 1.4 | 12,500 3.543 90 10,200 2.874 73 8,000 2.283 58
M2.2 .063 1.6 | 10,900 3.268 83 9,000 2.7117 69 7,000 2.087 53
M2.5 .071 1.8 9,700 3.425 87 8,000 2.835 72 6,200 2.205 56
M3 .094 | 24 7,300 2.520 64 6,000 2.087 53 4,600 1.575 40
M4 122 3.1 5,600 2.992 76 4,600 2.441 62 3,600 1.929 49
M5 150 | 3.8 4,600 3.110 79 3,800 2.598 66 2,900 1.969 50
M6 181 4.6 3,800 3.228 82 3,100 2.638 67 2,400 2.047 52
M8 .244 6.2 2,800 3.07 78 2,300 2.520 64 1,800 1.969 50
M10 .295 7.5 2,300 3.425 87 1,900 2.835 72 1,500 2.244 57
M12 .354 9 1,900 3.386 86 1,600 2.835 72 1,200 2.126 54
M16 453 | 11.5 1,500 3.661 93 1,200 2913 74 1,000 2.441 62
M18 551 | 14 1,300 2.874 73 1,000 2.205 56 800 1.772 45
M20 591 | 15 1,200 3.031 77 1,000 2.520 64 700 1.772 45

[Note)

(MEDT thread mills are capable of simultaneous boring and threading.

(@The above cutting conditions are for the thread diameters stated in the table. Cutting conditions for other thread diameters should be
calculated taking into consideration the Cutting Considerations (page 257).

(®The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.

(@The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the
numerical value at the cutting point.

(®Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to use the oil holes.

(®Use the appropriate coolant for the work material and machining shape.

@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.

1a3/13 .



Line up

{3 PT.NPT
|Threads/

Left-hand
edge

1 6n

A I
DC DCONMS
— —

LU [

) Hhsea

4 flutes 1 incomplete thread and OAL ‘

2 complete threads 1
EDT-NPT: i

6n :1.7°

ATH %The neck angle (6n) of EDT-PT1(NPT1)-45-ATH is 0° (straight neck). M
A . i
Unit : inch

NPT Thread _ Thre_ad dia. i Thread |Reference| Neck Overall |Connection| Oil |Compensation
_Stock mlaat"%qhuoilgd (pljillloottr?&E éie;'m“g?g) Pitch Dia. Length | Length Dia. Hole Value
Ol NVALeCT? D D: TP DC LU OAL__DCONMS D2
EDT-NPT1/16-18-ATH | @ |NPT/e-27 | NPT%-27(0 1578 orlarsen| 7 189 | 709 | 2756 | 236 | - | .0012
EDT-NPT1/8-19-ATH | @ | NP1¥:27 - 27 224 | 748 | 2756 | 236 | - | .0012
EDT-NPT1/4-28-ATH | @ | NP1Zo18 | NPT-18(82562 or arsen | qg 311 | 1102 | 3150 | 394 | - | .0018
EDT-NPT3/8-28-ATH | @ | NPLZ518 - 18 378 | 1102 | 3150 | 394 | - | .0018
EDT-NPT1/2-35-ATH | @ | NPLZ-14 [ NPTV-14Cosig0orlarsen| 4y 453 | 1378 | 4331 | 472 | - | .0023
EDT-NPT1-45-ATH o| - ([NPTI-TIS(as987orlarsen) 145 | g0g | 1772 | 5315 | 630 | - | .0028

EDT-PT{ <"+ -ATH |

PT (Rc) Thread : Thread dia. Thread |Reference| Neck | Overall |Connection| Oil |Compensation
_Stock ot noles| (it hole tequired Pitch | Dia. | Length | Length | Dia. | Hole | Value
Order Number D+ D1 TP DC LU OAL__|DCONMS D2
PTVc28 | PT%-28(¢4 or large) _
EDT-PT1/16-18-ATH ® | ;5% TR Shg 0.9071 48 18.0 70.0 6.0 0.029
EDT-PT1/8-19-ATH O | Fse® - 0.9071 57 | 190 70.0 6.0 — 0.029
EDT-PT1/4-28-ATH o | LIS | PTH-19(@goriarse) | 13368 | 79 | 280 | 800 | 100 | - | 0043
EDT-PT3/8-28-ATH O | BEEE - 1.3368 96 | 280 800 | 100 - 0.043
PT!2-14 PT¥%-14(¢8 or large) _
EDT-PT1/2-35-ATH L Y RANE e 1.8143 | 115 350 | 1100 | 120 0.058
EDT-PT1-45-ATH o - PTI-11(10,371a18®) | 23091 | 154 | 450 | 1360 | 160 | — | 0074
@ . Inventory maintained in US Thread diameter which requires pilot hole can not be used without larger pilot hole than the values shown in the table.

O Cautions when using Epoch D Thread Mill for PT, NPT threads

:O.uter dameter ie_ Since the reference diameter DC and the tool tip diameter are different,
(Y taper line passing through the apex of thread ridge) it is necessary to correct the thread diameter D1 and program.
FE - EiEEC— The thread diameter D1 corresponds to the reference diameter of the

groove of the internal thread (reference diameter of the tap).

PT1/4 thread milling with EDT-PT1/4-28-ATH

Thread diameter D1 + compensation value D2
= setup thread diameter .5180 inch+ .0017 inch=.5197 inch

1a3/13 .

Reference Dia. DC :
1= TH _._lll.lh =
-,.__!" - A g - *The NC program provided by MOLDINO already incorporates the D2 thread diameter

= B

= compensation value.
Tip Dia.

Reference Dia. DC:
diameter at the virtual crest position of the first thread

Tip Dia. : diameter at the tool tip position

249



Recommended Cutting Conditions
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f?l?PT NPT

( )
iThreads/

NPT Thread

. Cast Iron, Carbon Steels Tool Steels Pre-hardened Steels
OIS L] 150~200HB 25 ~ 35HRC 35 ~ 45HRC
ve (SFM) 262 ~ 279 ~ 295 230 ~ 246 ~ 262 197 ~219~ 230

Thread Dia. DC RPM Feed Rate vf RPM Feed Rate vf RPM Feed Rate v

D1 (inch) (min") (IPM) (min"") (IPM) (min'") (IPM)
NPT16-27 .189 5,600 6.140 5,000 5.510 4,300 4.720
NPT"6-27 .224 4,700 7.950 4,200 7.090 3,600 6.100
NPT":-18 311 3,400 7.170 3,000 6.300 2,600 5.470
NPT3%-18 .378 2,800 7.870 2,500 7.050 2,200 6.180
NPT'2-14 .453 2,400 8.230 2,100 7.200 1,800 6.180
NPT%-14 .453 2,400 10.980 2,100 9.610 1,800 8.230
NPT1-11.5 .606 1,800 9.090 1,600 8.070 1,300 6.570

Work Material Hardened Steels Hardened Steels Hardened Steels Stainless Steels
45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC 300 series
vc (SFM) 164~ 180~ 197 131~ 148~ 164 98~ 115~ 131

Thread Dia. DC RPM Feed Rate vf RPM Feed Rate vf RPM Feed Rate v

D1 (inch) (min-") (IPM) (min"") (IPM) (min'") (IPM)
NPT"16-27 .189 3,600 3.980 3,000 3.310 2,300 2.520
NPT"s-27 .224 3,100 5.240 2,500 4.210 2,000 3.390
NPT":-18 311 2,200 4.650 1,800 3.780 1,400 2.950
NPT3:-18 .378 1,800 5.080 1,500 4.210 1,200 3.390
NPT)2-14 .453 1,500 5.160 1,200 4.130 1,000 3.430
NPT%:-14 .453 1,500 6.850 1,200 5.470 1,000 4.570
NPT1-11.5 .606 1,100 5.550 900 4.570 700 3.540

[Note]

(MEpoch D Thread Mill is capable of simultaneous boring and threading.

(@The above cutting conditions are for the thread diameters stated in the table. Cutting conditions for other thread diameters should be
calculated taking into consideration the cautions on use (p.257).

(3®The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.

@®The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the
numerical value at the cutting point.

(®Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to perform processing using
the oil holes.

(®Use the appropriate coolant for the work material and machining shape.

(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.



PT (Rec) Thread

) Cast Iron, Carbon Steels Tool Steels Pre-hardened Steels
U8 SLEICHE] 150~200HB 25 ~ 35HRC 35 ~ 45HRC
vc (SFM) 262 ~ 279 ~ 295 230~ 246 ~ 262 197 ~213~ 230
Thread Dia. DC DC RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf
D1 (inch) | (mm) (min") (IPM) (mm/min) (min") (IPM) (mm/min) (min™") (IPM) (mm/min)
PT"16-28 189 | 4.8 5,600 5.748 146 5,000 5.157 131 4,300 4.409 112
PT':-28 .224 | 5.7 4,700 7.126 181 4,200 6.378 162 3,600 5.472 139
PT"-19 311 7.9 3,400 6.575 167 3,000 5.827 148 2,600 5.039 128
PT3%-19 .378 | 9.6 2,800 7.559 192 2,500 6.732 17 2,200 5.906 150
PT'2-14 453 | 115 2,400 8.031 204 2,100 7.047 179 1,800 6.024 153
PT%-14 453 | 115 2,400 10.945 278 2,100 9.567 243 1,800 8.189 208
PT1-11 .606 | 15.4 1,800 9.094 231 1,600 8.110 206 1,300 6.575 167
Work Material Hardened Steels Hardened Steels Hardened Steels Stainless S_teels
45 ~ 55HRC 55 ~ 62HRC 62 ~ 66HRC 300 series
vc (SFM) 164~ 180~ 197 131~ 148~ 164 98~ 115~ 131
Thread Dia. DC DC RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vf|Feed Rate vf RPM Feed Rate vi|Feed Rate vi
D1 (inch) | (mm) (min") (IPM) (mm/min) (min") (IPM) (mm/min) (min"") (IPM) (mm/min)
PT16-28 189 | 4.8 3,600 3.701 94 3,000 3.07 78 2,300 2.362 60
PT"s-28 224 | 5.7 3,100 4.724 120 2,500 3.780 96 2,000 3.031 77
PT"-19 311 7.9 2,200 4.252 108 1,800 3.504 89 1,400 2.717 69
PT%-19 378 | 9.6 1,800 4.843 123 1,500 4.055 103 1,200 3.228 82
PT2-14 453 1115 1,500 5.039 128 1,200 4.016 102 1,000 3.346 85
PT%-14 453 | 115 1,500 6.850 174 1,200 5.472 139 1,000 4.567 116
PT1-11 .606 | 15.4 1,100 5.551 141 900 4.567 116 700 3.543 90
[Note]

(MEpoch D Thread Mill is capable of simultaneous boring and threading.

(@The above cutting conditions are for the thread diameters stated in the table. Cutting conditions for other thread diameters should be
calculated taking into consideration the cautions on use (p.257).

(3®The machinery should be a machining center equipped with NC (numerical control) equipment having a helical interpolation function.

@The feed rate stated in the above conditions table is the feed rate at the tool center during tapping. In addition, the per-tooth feed rate is the

numerical value at the cutting point.

(®Since there is a risk of cutting chips getting inside the machine, when using tools equipped with oil holes, be sure to perform processing using

the oil holes.

(®Use the appropriate coolant for the work material and machining shape.

(@ These conditions are for general guidance; in actual machining conditions adjust the parameters according to your actual machine conditions.

O Advantages of using Epoch D Thread Mill in pipe threading

Epoch D Thread Mill

Good finished surface without tear

General tap

Tears easily and stop marks occurred

Effective for countermeasures against liquid leakage
that is often caused by tapping.
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Technical data

O Field data of Epoch Thread Mill
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01 Threading of hardened steels (M4x%0.7)

 Cutting conditions [/

Work material : D2(60HRC) Tool : ET-0.7-8-PN
n=4,620min"'(vc=148 SFM) vi=2.441 |IPM

Threading depth : .315 inch Blind hole

Pilot hole dia.xPilot hole depth : ¢.134 x .472 inch Coolant : Air-blow

Epoch
Thread Mill

Conventional

Damaged on

10th h‘ole Wl The first
?tﬁn;?)?:d on W The second

|

10 20 30 40 50
Threading hole count (holes)

Epoch Thread Mill Conventional In the above example after 50 holes, the tool shows minimum wear.
after threading 50 holes after threading 10 holes.

02 Threading of sintered HSS material (M4x0.7)

 Cutting conditions /1

Work material : High Speed Steel (64HRC) Tool : ET-0.7-8-PN
n=4,620min""(vc=148 SFM) vf=1.850 IPM

Threading depth : .276 inch Through hole

Pilot hole dia.xPilot hole depth : ¢ 134 x .276 inch Coolant : Water-base

In the above example after 20 holes, the tool shows minimum wear.

Epoch
Thread Mill

Provides machining even T e first
on sintered HSS material!, I The second

l

10 20
Threading hole count (holes)

03 Threading of pre-hardened steel (M12x1.75)

 cutting conditions |/

Work material : P21 Modified(40HRC) Tool : ET-1.75-24-PN
n=3,537min"'(vc=328 SFM) vi= 12.244 |PM

Threading depth : .866 inch Blind hole

Pilot hole dia.xPilot hole depth : ¢.413 x 1.102 inch Coolant : Water-base

In the above example after 300 holes, the tool shows minimum wear.

Epoch Thread Mill after threading 300 holes.

04 Threading of stainless steel (M8x1.25)

 Cutting conditions |/

Work material : 304 Stainless Steel Tool : ET-1.25-20-PN
n=5,130min""(vc=328 SFM) vi=10.906 IPM

Threading depth : .787 inch Blind hole
Pilot hole dia.xPilot hole depth : ¢.272 x .866 inch Coolant : Water-base

In the above example after 300 holes, the tool shows minimum wear.

Epoch Thread Mill after t-hreading 300 holes.




05 Threading of superalloy (M6x1)

 Cutting conditions /[

Work material : Inconel 718(40HRC) Tool : ET-1.0-12-PN
n=2,420min"'(vc=115 SFM) vi=2.205 IPM

Threading depth : .472 inch Blind hole

Pilot hole dia.xPilot hole depth : ¢.201 x .591 inch

Coolant : Water-base

Epoch Thread Mill after threading 25 holes.

It is possible to thread superalloy which is difficult to tap.

06 Threading of non-ferrous (Aluminium alloy A7075, Acrylic resin) (M6x1)

L’lltfinyaandifians Work material : Aluminium alloy A7075, Acrylic resin
Tool : ET-1.0-12-PN  n=14,500min""(vc=689 SFM) vi=21.260 IPM

Threading depth :.472 inch Blind hole Pilot hole dia.xPilot hole depth : ¢.197 x .591 inch

Work material Aluminium alloy A7075 Acrylic resin
Coolant Water-base Air-blow Water-base Air-blow

Surface

High efficiency threading is possible even in dry condition.

By using water-soluble cutting fluid, it is possible to obtain a glossy high-quality machined surface.
% By using water-soluble cutting fluid, Epoch D Thread Mill can be used with same cutting parameters.

O Recommended pilot hole dia.

Metric threads Unified threads

Thread [Pitch|Pitch|Recommended| Thread |Pitch|Pitch Recommended Thread Pitch [Recommended Thread Pitch
Order Number | Dia. | TPI| TPI |siothdeda| | Order Number | Dia. | TPI|TPI [picthokda| | Order Number Dia. TPI [piothoedia.| [ Order Number Dia. TP piothol dia.
D1 |(inch)| (mm)| (inch) D1 |(inch)| (mm)| (inch) D1 (inch) | (inch) D1 (inch) | (inch)

ET-0.4-4-PN M2 |.016/04 | .063 | |ET-0.4-5-PN M2 |.016[{04 | .063 | |ET-U64-3.7-PN [No.1-64UNC |.073 | 64 | .059 [ |ET-U64-4.6-PN |No.1-64UNC |.073| 64 | .059
ET-0.45-4.4-PN [ M2.2{.018|0.45| .069 | |ET-0.45-5.5-PN | M2.2|.018)|0.45| .069 | |ET-U56-4.4-PN |No.2-56UNC |.086 | 56 | .071 | |ET-U56-5.5-PN |No.2-56UNC |.086| 56 | .071
ET-0.45-5-PN [ M2.5|.018|0.45| .081 | [ET-0.45-6.25-PN|M2.5|.018)0.45| .081 ET-U48-5-PN No.3-48UNC |.099 | 48 | .081 | [ET-U48-6.3-PN [No.3-48UNC |.099| 48 | .081
ET-0.5-6-PN M3 ].020{05 | .098 | |ET-0.5-7.5-PN | M3 [.020|0.5 | .098 [ [ET-U40-5.7-PN [No.4-40UNC |.112| 40 | .089 | |ET-U40-7.1-PN |No.4-40UNC |.112| 40 | .089
ET-0.7-8-PN M4 [.028]0.7 | .130 | [ET-0.7-10-PN |M4 |.028)|0.7 | .130 | |ET-U32-7-PN No.6-32UNC |.138 | 32 | .109 | [ET-U32-8.8-PN [No.6-32UNC |.138| 32 | .109
ET-0.8-10-PN |M5 |.031]|08 | .165 | |ET-0.8-12.5-PN [M5 |.031{0.8 | .165 | |ET-U36-8.3-PN |No.8-36UNF |.164 | 36 | .138 [ |ET-U36-10.4-PN |No.8-36UNF |.164| 36 | .138
ET-1.0-12-PN [M6 [.039(1 197 | |ET-1.0-15-PN | M6 |.039[1 197 | |ET-U24-9.7-PN [No.10-24UNC|.190 | 24 | .151 | |ET-U24-12.1-PN [No.10-24UNC|.190| 24 | .151
ET-1.25-16-PN [ M8 [.049|1.25| .266 | |ET-1.25-20-PN | M8 |.049)|1.25| .266 | |ET-U20-12.7-PN |%-20UNC 1/4 | 20 | .202 | [ET-U20-15.9-PN |%-20UNC 1/4 | 20 | .202
ET-1.5-20-PN | M10 |.059{15 | .335 | |ET-1.5-25-PN [ M10 |.059{1.5 | .335 | |ET-U28-12.7-PN |%i-28UNF 1/4 | 28 | .215 [ |ET-U28-15.9-PN |'4-28UNF 1/4 | 28 | .215
ET-1.75-24-PN [M12 [.069|1.75| .404 [ |ET-1.75-30-PN |M12 |.069)|1.75| .404 | |ET-U18-15.9-PN |%-18UNC  |5/16| 18 | .259 | |ET-U18-19.8-PN |%s-18UNC  |5/16| 18 | .259
ET-2-32-PN M16 [.079]2 .551 [ |ET-2-40-PN M16 [.079]2 .551 ET-U16-19.1-PN [%-16UNC  [3/8 | 16 | .314 [ [ET-U16-23.8-PN |%-16UNC 3/8 [ 16 | .314
ET-2.5-36-PN | M18 |.098|25 | .610 | |ET-2.5-45-PN | M18 |.098({25 | .610 | |ET-U14-22.2-PN |%e-14UNC  |7/16| 14 | .368 [ |ET-U14-27.8-PN |7s-14UNC | 7/16| 14 | .368
ET-2.5-40-PN [ M20 [.098]2.5 | .689 | |ET-2.5-50-PN | M20 |.098|2.5 | .689 | |ET-U13-25.4-PN |’:-13UNC 1/2 | 13 | .426 [ [ET-U13-31.8-PN |"2-13UNC 1/2 | 13 | .426
ET-U12-28.6-PN [%6-12UNC  |9/16| 12 | .480 | |ET-U12-35.7-PN |%-12UNC  |9/16| 12 | .480
ET-U11-31.8-PN [%-11UNC__ |5/8 | 11 | .635 | [ET-U11-39.7-PN |%-11UNC 5/8 | 11 | 535

$*¢Recommended pilot hole diameters are for internal threads regulated
by former JIS class 2 and Unified class 2B.
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Technical data

O Field data of Epoch D Thread Mill
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01 Simultaneous threading and drilling on hardened steels (M8x1.25)

 Cutting conditions |/

Work material : D2(Improved)(62HRC) Epoch D

Tool : EDT-1.25-16-TH Thread Mill

n=2,060min""(vc=131 SFM) vf=1.850 IPM

Threading depth : .591 inch Blind hole

Coolant : Air-blow B e st

.The second

Tool condition of Epoch D Thread Mill x
after machining 30 holes 0 10 20 30

d Threading hole count (holes)
~ Wear condition is good with no

chipping or damage!

02 Simultaneous threading and drilling on hardened steels (M8x1.25)

 Cutting conditions [/

Work material : H13(45HRC)
Tool : EDT-1.25-16-TH
n=2,820min"'(vc=180 SFM)

vi=2.953 IPM

Threading depth : .623 inch Blind hole
Coolant : Air-blow

Epoch D Thread Mill after threading 150 holes.

In the above example after 150 holes, the tool shows minimum wear.

03 Simultaneous threading and drilling on pre-hardened steels (M4x%0.7)

 Cutting conditions |/

Work material : Pre-hardened steel(40HRC)
Tool : EDT-0.7-10-TH

n=5,650min""(vc=180 SFM)

vi=2.953 IPM

Threading depth : .394 inch Blind hole

Coolant : Air-blow

Epoch D Thread Mill after threading 400 holes.

In the above example after 400 holes, the tool shows minimum wear.




04 Simultaneous threading and drilling on stainless steels (M4x0.7)

 Cutting conditions /1

Work material : 304 Stainless Steel
Tool : EDT-0.7-10-TH

n=3,600min""(vc=115 SFM)

vF=1.929 IPM

Threading depth : .394 inch Blind hole
Coolant : Water-base

Epoch D Thread Mill after threading 600 holes.

In the above example after 600 holes, the tool shows minimum wear.

05 Simultaneous threading and drilling on titanium alloys (M4x0.7)

 Cutting conditions [/

Work material : Ti-6Al-4V
Tool : EDT-0.7-10-TH
n=3,600min"(vc=115 SFM)
vi=1.929 IPM

Threading depth : .394 inch Blind hole
Coolant : Water-base

Epoch D Thread Mill after threading 64 holes.
Threading titanium alloy which is difficult to tap, is possible without a pilot hole.

06 Simultaneous threading and drilling on hardened steel (PT";5-28) ‘@reads/

i
{ fo‘rPT,NPT ﬁ

 Cutting conditions /1

Work material : STAVAX(52HRC)
Tool : EDT-PT1/16-18-ATH
n=3,600min"(vc=180 SFM)

vf=3.701 IPM

Threading depth : .630 inch

Coolant : Air-blow

| i ik i
Epoch D Thread Mill after threading 50 holes.

In the above example after 50 holes, the tool shows minimum wear.




Trouble shooting

Regarding thread diameter expansion/contraction

Suitable tool diameter correction should be performed according to the work material and tool
wear condition. Also, please be careful not to forget to input the tool diameter compensation
value into the machine.

Dimensional accuracy worsens when moving toward the bottom of the hole (deflection)

A characteristic of the thread milling method is that tool deflection increases as the tool
progresses toward the bottom of the hole.

It may be necessary to perform zero cutting in order to perform high-accuracy thread milling
with low deflection.

Regarding tool breakage

As a countermeasure against tool breakage, performing processing with a reduced feed rate is
effective. In addition, when processing with tool extended or when large rough cutting chips are
produced, breakage due to chip clogging should be considered. In such cases, if processing is
performed with a higher cutting speed, the cutting chips will be broken into smaller bits which
may improve conditions.

Changes in cutting chip conditions due to different cutting speeds;
Simultaneous boring and thread milling (M8 x 1.25) of carbon steel

X, W B e N

{ i\'ﬁ, ‘:
e N

L
-

-
-
* =

Low Cutting Speed High

If the NC program using MOLDINQ's NC program creation software doesn't work properly.

There are differences in the programming code for the machine being used. Please contact the
machine manufacturer for details.

Regarding upper limit on Machinable Thread Diameters

Please note that since the Epoch D Thread Mill performs boring simultaneously, it cannot
perform thread milling for diameters of more than 1.68 times the tool diameter DC.

There are no particular similar limitations on using the Epoch Thread Mill.

Also, please be aware that if screws of a size smaller than the thread diameter described in
the line-up table are processed, there is a possibility of malfunctioning the screw shape.
Example) Threading M14x2 with ET-2-40-PN (designed for M16x2)



Cautions on use

O About tool feed rate

When performing thread milling by helical interpolation, the cutting D1 _DC
point feed rate should be multiplied by a coefficient to determine the Vi= fZ XZXNX —————

tool center feed rate. D1
;Ii'gﬁtequatlon for calculating the tool center feed rate is shown at vt - Feed rate (IPM) or (mm/min)
The standard cutting conditions for PT and NPT threads are fz - Feedpertooth  (IPT)or (mm/t)
calculated based on the thread diameter D1 at the machinable z ' No. of flutes

maximum depth (neck length). n * Rotation (min-")

Example) Thread milling PT% with EDT-PT1/8-19-ATH D1 : Thread Dia. (inch) or (mm)
.383 inch (9.728mm) (D1) - .748 inch (19mm) (under neck length) DC : Tool Dia. (inch) or (mm)

x 1/16 (thread taper angle) = .336 inch (8.5405mm)

* Above formula applies to both inch and metric.

O About tool diameter correction

When performing thread milling by helical interpolation, it may be necessary to compensate for increased cutting resistance
due to differences in work materials or tool wear condition.

In the NC programs created using MOLDINO's NC program creation software, tool diameter correction is in radius
designation format.

WG EN N Threading of hardened material (6BOHRC) (M8x1.25)

Work material : D2(60HRC) Tool : ET-1.25-20-PN(Tool dia. $.244) Pilot hole dia.xPilot hole depth :¢.268 x .984 inch
n=2,060min-! (vc=131 SFM) vf=2.205 IPM Threading depth : .787 inch Blind hole

Threadi(nhgor;c;lie count 10 20 30 40 TOOI Iife has
Tooldia- comectionvalue | 1217 | 1218 | .1205 | .1197 NOT been reached.

O About coolant

* The first recommended coolant shown in the table tends to have the superior
tool life. When priority is given to finished surface quality, water-soluble
cutting fluids are effective. Oil-based cutting fluids are not suitable because
they degrade chip removal characteristics.

* The holder should grip the tool shank so that the holder does not block the
hole and the shank projection amount is 1 to 2 times the shank diameter.
The coolant nozzle should then be positioned so that the coolant will reach

the bottom of the hole. In addition, coolant pressure should be adjusted so ! N
that it removes cutting chips. If the setting is bad, cutting chip clogging may : y
lead to flute tip damage or tool breakage. i 110 2 i
* Since there is a risk of cutting chips getting inside the machine, when using | shgnk imes
tools equipped with oil holes, be sure to perform processing using the oil holes. i diameter .
) ET EDT m
Work material Air-blow Water-base Air-blow Water-base E
Hardened steel, 3
Pre-hardened steel
Tool steel, Cast iron, ©) O O AN
Carbon steel
Stainless steel X O X O
: ©' First recommended
%‘{5,‘3[,2?2}{,‘;8'8‘3”‘ alloy, X O X O O: Second recommended
Aluminium alloy, A\ Tendency to decrease tool life
Copper alloy, Resin O O X o X . Not recommended




About safety when using cutting tool products

In accordance with the Product Liability Law (PL law) enforced on July 1, 1995, our company has attached warning
labels and caution labels to the packaging of our applicable products.

However, there are no specific caution notes, etc. displayed on the tools themselves. Before handling or using any
cutting tool or cutting tool material, please read the sections "About safety when using cutting tool products" and
"Cautions regarding the use of cutting tools" in this catalog. In addition, please teach the information stated in these
sections to all workers as part of the safety education at your company.

Cutting tool materials: General terms such as carbide alloy, cermet, ceramics, sintered CBN, sintered diamond,
HSS, alloy steel, etc.

Appearance: Varies depending on material properties and material type. Example: Gray, black, gold, etc.
Odor : Odorless
Hardness : Carbide alloy, cermet: 5 to 30GPaHV; Ceramic: 10 to 40GPaHV; Sintered CBN: 20 to 50GPaHV;
Sintered diamond: 80 to 120GPaHV; HSS: 2 to 12GPaHV; Alloy steel: 2 to 12GPaHV
Specific gravity: Carbide alloy: 9 to 16; Cermet: 5 to 9; Ceramic: 2 to 7; Sintered CBN: 3 to 5;
Sintered diamond: 3 to 5; HSS: 7 to 9; Alloy steel: 7 to 9

Including carbides, nitrides, and sulfides of W, Ti, Al, Si, Ta, Nb, B, V, etc. as well as metal components of Fe, Co,
Ni, Cr, Mo, etc.

<& Cutting tool materials have the characteristics of being extremely hard yet brittle. Therefore, they may be broken
by impact or by overtightening.

<> Since carbide tool materials have high specific gravities, be careful to handle large products or large quantities as
heavy materials.

< The thermal expansion of carbide tool materials is different from that of metal materials. Because of this, for
shrink-fit or cooling-fit products, if the usage temperature is slightly higher (lower) than the specified temperature,
cracking may occur.

< If cutting tool materials become corroded due to cutting fluid, lubricating agents, or other moisture, their strength
will be reduced. Care should be taken regarding storage conditions.

< For carbide tool materials, the strength may be slightly reduced due to the surface conditions. For finishing,
always use a diamond grinder.

<> When cutting tool materials are ground or heated, dust or mist (smoke) occurs. If a lot of it is inhaled, swallowed,
or comes in contact with the eyes or skin, it could result in injury to the body. When machining, be careful to avoid
exposing your body to the dust or mist; it is recommended that localized ventilation equipment be used and that a
protective mask, protective goggles, and protective gloves be worn. In addition, if the dust, etc. comes in contact
with your hands, wash them thoroughly with soap and water.
Do not drink or eat in the work area, and wash your hands before drinking or eating.
Dust on clothes should not be shaken out; use a vacuum, etc. to remove the dust or wash the clothes in a
washing machine.
If the cobalt contained in the cutting tool material is touched repeatedly or over a long period of time, it has been
reported that it may affect the skin, respiratory organs, or heart, etc.

< When performing wet machining of carbide tool materials or brazed tool, the cutting fluid may contain heavy
metals and must be disposed of properly.

<> When a cutting tool product has been reground, check that there are no cracks after regrinding.

<& If a laser or electric pen, etc. is used to mark carbide tool material or products, cracks may form.
Do not mark sections which may be subject to stress.



APrecaution for using cutting tools

ITEM

Cavution

Counter plan

General
Cutting Tools

Direct touch to the sharp cutting edge may cause
injury.

When you set up them to the machine or take them out of the case,
please wear protective gloves.

Misuse or mismatch of working conditions may
cause tool breakage or dispersion of broken pieces.

1. Pllease equip safety items, such as safety glasses and protective
gloves.

2. Please use them in the area of our recommended cutting
condition. (See our catalog or instruction.)

Excess impact or heavy wear will increase cutting
resistance and may cause tool breakage and

-

. Please equip safety items, such as safety glasses and protective
gloves.

dispersion of broken pieces. 2. Please change tools a bit early for its tool life.

1. Please equip safety items, such as safety glasses and
Dispersion of hearted or prolonged chips may protective gloves.
cause injury or burn. 2. When you get rid of chips, please stop machining at first,

and equip protective items before doing it.

During cutting operation, cutting tools get very hot.

Direct touch to tools immediately after operation
may cause burn.

Please equip safety items, such as safety glasses and protective
gloves.

Sparks, generation of heat or chips in high
temperature during operation may cause fire.

1. Please don't operate around "Danger Zone", in which area there
is some fear of fire or explosion.

2. When oil-coolant is used, please be sure to be enough system
for fire-prevention around there.

Lack of dynamic balance in high-speed revolution
cause vibration and tool-broken.

1. Please equip safety items, such as safety glasses and protective
gloves.

2. Please operate test-run before cutting, and confirm that there
is no vibration or unusual sound.

Direct contact to the rough surface on the work
may cause injury.

Please don't touch work materials with bear hand.

The cutting conditions in this catalog shown in the table above are reference cutting conditions,
and should be adjusted according to the actual shape to be machined, the machine used, and

purpose for machining.

Indexable
Cutting Tools

When inserts or parts are not clamped well, falling
off or dispersion may occur and cause injury.

1. Please clean up the insert pocket or fastening parts before setting
insert.

2. Please set up the inserts with supplied wrench only, and confirm
that the inserts or parts are clamped completely.

When clamped too tight by supplementary tools
like pipe etc, inserts or body may be broken.

Please set up them with supplied wrench only.

When indexable tools are used in high-speed
revolution or parts may burst out of the body due
to centrifugal force.

Please use them in the area of our recommended cutting condition.
(See our catalog or instruction.)

Milling
Cutters and
Other
Milling Tools

Since milling cutters have sharp edges, direct
contact with bare hands may cause injury.

Please equip safety items, such as safety glasses and protective
gloves.

If cutter lacks dynamic balance, tool breakage or
dispersion of broken pieces may occur by vibration.

1. Please use them in the area of our recommended cutting condition.
(See our catalog or instruction.)

2. Rotating portion and dynamic balancing should be periodically
checked to prevent from eccentric rotation or run out due to
wear of bearing portion.

Drills

When drilling through hole with turning work,

a kind of disk(reminder parts) sometimes flies out
from the end of frilling very fast.

It's very dangerous since the disc has sharp edge.

Please equip safety items, such as safety glasses, protective gloves
and covers at the chucking.

Some micro drills have sharp edge with the top.
Direct touch to tools may cause injury.

Please equip safety items, such as safety glasses and protective
gloves.

Brazed Tools

Dispersion of broken inserts by tools breakage or
falling off body may cause injury.

1. Please confirm if they are firmly brazed.

2. Please don't use brazed tools in the condition that requires high
cutting temperature.

Others

When brazing is carried out again and again,
the strength of carbide insert is deteriorated and
becomes easy to be broken during cutting.

Carbide tools which is brazed several times should not be used
because its strength has deteriorated.

It is dangerous to use tools except for the fixed
application.
It may cause damage of tool and machine.

Please use them in the area of our recommended cutting condition.
(See our catalog or instruction.)
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