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Features of EPDBPE-ATH

Evolution version of Pencil Deep Ball
New variations of neck angle and under neck

length have been added.

Applications

I
ATH Coating EPDBPE-ATH
| | | | | |
Copper  Carbon steel ~ Stainless steel Pre-hardened Har;jened Hardened Ei ®@ % @ @ R0O.1~R6 [ 261 Items ]

Alloy steel Tool steel steel el

ste steel 5
45-55HRC  55~65HRC Mold making

| Features Improved heat-resistant coating /AWH caatiﬂg

O Features and characteristics

@The TH coating has improved hardness and oxidation resistance. This enables longer tool life and higher efficiency
when cutting high hardness materials.
(Si nano composite coating with finer crystal particles)

@Exhibits amazing performance when cutting high-hardness materials (55HRC or higher)
Cold-worked die steel, HSS, tool steel.

@Long life for both dry cutting and wet cutting

Features Wide lineup lets you select the tool according to your processing conditions.

Neck angle has been made a standard item,
with a lineup including neck lengths of up to 120mm (¢4, ¢6, ¢8, and ¢10)

Neck angle has been expanded from the previous
EPDBP-TH tools.

1 lL You can select the tool dimensions suitable for
your mold shape!
\ By making the angle slightly smaller than the slope
angle of the processing surface, interference due
to tool deflection is reduced.
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| Features Tool shape for stable cutting.

O Reliable backdraft shape

. . Work material : Pre-hardened steels (Hardness : 40HRC
Utilizes the reliable backdraft shape fork material : Pre-hardened steels (Hardness )
n=9,100min" vf=600mm/min

to reduce chattering when cutting Z-Pick=0.01mm  XY-Pick=0.03mm  Dry (Air Blow)
on a vertical surface.
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Surface roughness
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Conventional A

Rz : 1.5um Ra75: 0.37um

i
Back draft effect

Rz : 3.4um Ra75: 0.52um

O Adopt reliable compound neck shape
- Adopts the EPDBP-TH compound Static load test results

radius and taper to reduce deflection

Withstands 3 times the load compared to our

and breakage. company's conventional straight-neck product.
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Deflection, which is a problem £ | Compound neck shape ﬁé’éﬂ%%‘;%% taper
when cutting deep geometries, g et (0.9° Taper)
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is reduced. This eliminates = ! C-;.. :
dimensional errors from caused RN Y LAty
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by tool deflection. a Conventional neck shape
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Line Up

/AWHcaatlﬂgj Under nfﬁk length }
[Note] 3 : R2 or higher does not have backdraft shape. ] }‘LJ
Neck R
RE

BD2| BHTA2, O (mm)
o E77 : L o EON Ball radius RE |Tolerance on RE

Back taper on peripheralsei%eoz — APNIX " RE=<0.25 +0.003

0 0.25<RE=3| +0.005
3<RE By o ses
s EPDBPE2: : : = =ATH e e ™
é' Ball | Tool | Neck | Under| Flute I\lseijke T:;ir Overall| Shank | Neck | Neck |Approx I A;gle L eﬁectivq Ul i e < )i

7 Order No. Stock| radius | dia. | angle | neck |length| dia. | neck [length| dia. R [shape r?gck =% for the various draft angles.

length dia. length (e)

RE | DC |BHTA2| LU |APMX| BD2 | BD3 | LF |[DCON e’ 05 1° |15 20 | 3
EPDBPE2002-1-04-ATH o 1 0.182 7 1.35/10.89| 1.55| 1.72] 1.88] 2.03| 2.31
EPDBPE2002-1.5-04-ATH | % 0.4 1.5 0.189 7 1.77110.39| 2.06| 2.28| 2.47| 2.64| 2.97
EPDBPE2002-2-04-ATH * : 2 0.196 10 2.20| 9.94| 2.70| 3.03| 3.30| 3.56| 4.02
EPDBPE2002-3-04-ATH * 3 0.210 10 2.29| 9.14| 3.73| 4.14| 4.47| 4.77| 5.29
EPDBPE2002-2-09-ATH [ ] 2 0.228 10 1.10]10.01| 2.32] 2.81| 3.14| 3.42| 3.92
EPDBPE2002-2.5-09-ATH | @ 09 | 25 0.244 10 1.10| 9.60| 2.36| 3.32| 3.70| 4.01] 4.54
EPDBPE2002-3-09-ATH * | 0.1 |0.2 3 |0.15(0.17|0.260] 50 4 10 A | 1.10] 9.23]| 2.36| 3.84| 4.25| 4.58]| 5.15
EPDBPE2002-1-14-ATH * 1 0.212 7 0.76/10.96| 1.24| 1.51]| 1.71] 1.88] 2.20
EPDBPE2002-2-14-ATH * 14 | 2 0.260 10 0.7610.08| 1.13| 2.47| 2.93| 3.26| 3.80
EPDBPE2002-3-14-ATH * 3 0.309 10 0.76| 9.32| 1.13| 2.42| 3.96| 4.37| 5.00
EPDBPE2002-1-29-ATH * 1 0.256 7 0.44/11.08] 0.51| 0.62| 0.81] 1.57| 1.99
EPDBPE2002-2-29-ATH * 29 | 2 0.357 10 0.44/10.29| 0.51| 0.62| 0.81] 1.21] 3.35
EPDBPE2002-3-29-ATH * 3 0.459 10 0.44| 9.61] 0.51) 0.62| 0.81] 1.21] 4.37
EPDBPE2003-2-04-ATH [ ] 0.4 2 0.294 7 2.19| 9.94| 2.57| 2.83| 3.04] 3.24| 3.59
EPDBPE2003-3-04-ATH * 0.15 0.3 : 3 0.25 | 0.27 0.308 50 4 10 A 2.39] 9.12] 3.73| 4.14| 4.47| 4.76| 5.28
EPDBPE2003-3-09-ATH [ I 0.9 3 : : 0.356 10 1.20] 9.21| 2.52| 3.85| 4.25| 4.58| 5.15
EPDBPE2003-4-09-ATH * ) 4 0.388 10 1.20| 8.53| 2.52| 4.87| 5.35| 5.73| 6.35
EPDBPE2004-2-04-ATH ) 2 0.394 7 2.20| 9.93] 2.57| 2.82| 3.03| 3.23| 3.57
EPDBPE2004-3-04-ATH [ ] 3 0.408 7 2.44| 9.10| 3.60| 3.92| 4.18] 4.40| 4.80
EPDBPE2004-4-04-ATH * 0.4 4 0.422 10 2.44| 8.39| 4.76]| 5.23| 5.61| 5.93] 6.51
EPDBPE2004-5-04-ATH * : 5 0.436 10 2.44| 7.78| 5.78| 6.33| 6.74| 7.10| 7.71
EPDBPE2004-6-04-ATH * 6 0.450 10 2.44| 7.25| 6.81| 7.41| 7.86] 8.25| 8.90
EPDBPE2004-8-04-ATH * 8 0.478 10 2.44| 6.39| 8.85| 9.57(10.08/10.51|11.24
EPDBPE2004-2-09-ATH o 2 0.423 7 1.25/10.00| 2.30| 2.66| 2.90| 3.12| 3.49
EPDBPE2004-4-09-ATH [ ] 4 0.486 10 1.25| 8.49| 2.57| 4.87| 5.35| 5.72| 6.34
EPDBPE2004-5-09-ATH | @ | °2 |04 | 0.9 5103 03775518 50| 4 0| A [1.25] 7.89] 257] 5.90] 6.44] 6.85] 7.53
EPDBPE2004-6-09-ATH * 6 0.549 10 1.25| 7.37| 2.57| 6.92| 7.52| 7.97| 8.69
EPDBPE2004-2-14-ATH * 2 0.453 7 0.91/10.07] 1.31| 2.41| 2.75] 2.99] 3.40
EPDBPE2004-4-14-ATH * 14 | 4 0.551 10 0.91| 8.60] 1.31| 2.70| 5.00| 5.47| 6.16
EPDBPE2004-6-14-ATH * 6 0.649 10 0.91| 7.50( 1.31| 2.70| 7.04| 7.64| 8.46
EPDBPE2004-2-29-ATH * 2 0.542 7 0.59/10.28| 0.67| 0.80| 1.02| 1.48| 3.04
EPDBPE2004-4-29-ATH * 29 | 4 0.745 10 0.59| 8.93| 0.67| 0.80| 1.02| 1.48| 5.42
EPDBPE2004-6-29-ATH * 6 0.947 10 0.59| 7.90| 0.67| 0.80| 1.02| 1.48| 7.45
EPDBPE2005-4-04-ATH [ ) 0.4 4 0.521 7 2.49| 8.35| 4.62| 5.00| 5.30| 5.55| 5.99
EPDBPE2005-6-04-ATH o : 6 0.549 10 2.49| 7.20| 6.80| 7.41| 7.86] 8.24| 8.89
EPDBPE2005-6-09-ATH @® 0.25(/0.5 6 |0.35(0.47|0.648| 50 4 10 A |1.30] 7.32| 2.62| 6.92| 7.52| 7.97| 8.69
EPDBPE2005-8-09-ATH [ 09 | 8 0.710 10 1.30| 6.45| 2.62| 8.96| 9.67/10.18/10.99
EPDBPE2005-12-09-ATH o 12 0.836 10 1.30| 5.21| 2.62]13.05/13.94/14.55/15.49
EPDBPE20054-2-04-ATH * 2 0.543 4 1.80| 9.95| 2.36| 2.55| 2.70| 2.83| 3.06
EPDBPE20054-4-04-ATH * 4 0.571 7 1.80| 8.35| 4.55| 4.96| 5.26| 5.52| 5.97
EPDBPE20054-5-04-ATH * 5 0.585 7 1.80| 7.72| 5.57| 6.04| 6.38| 6.66| 7.15
EPDBPE20054-6-04-ATH | % | 0-27| 0-54| 0.4 —¢—10.37 | 0.52 5591 80 | 4 40| A [1.80] 7.19] 6.73] 7.37] 7.82] 8.21] 887
EPDBPE20054-6.5-04-ATH | % 6.5 0.606 10 1.80| 6.94| 7.24| 7.91| 8.38| 8.78| 9.46
EPDBPE20054-7-04-ATH * 7 0.613 10 1.80| 6.72| 7.76] 8.45| 8.94| 9.35/10.05
EPDBPE2006-2-04-ATH [ 2 0.592| 50 4 2.17| 9.93| 2.42| 2.59| 2.73] 2.85| 3.08
EPDBPE2006-4-04-ATH [ ] 4 0.620| 50 7 2.54| 8.31| 4.62| 5.00| 5.29| 5.54| 5.98
EPDBPE2006-6-04-ATH o 6 0.648| 50 10 2.54| 7.4 6.80| 7.41| 7.85| 8.23| 8.88
EPDBPE2006-8-04-ATH ® /03 (06 {04 8 |04 |0.57(0.676] 50 4 10 A | 254 6.26| 8.85| 9.56/10.07/10.50|11.22
EPDBPE2006-10-04-ATH [ 10 0.704| 50 10 2.54| 5.57/10.89|11.70(12.27]12.73|13.52
EPDBPE2006-12-04-ATH * 12 0.732| 55 10 2.54 | 5.02(12.94|13.83/14.44|14.95|15.79
EPDBPE2006-15-04-ATH * 15 0.774| 55 10 2.54| 4.37/15.99/17.01(17.68/18.24/19.27

@ : Inventory maintained in US ¥ : Inventory maintained in Japan



M Detail of neck shape

Neck shape A NeckR 12 Neck shape C Under Neck Length
T J—————
Compound neck The effective
shape — - - - - — under-neck
length
Neck shape B Neck shape D . — Nl 9
Without taper Taper 20° _—J{
_ _ L _ Draft angle | Interference
angle B«

EPDBPE2: : i i # =ATH =

Size(mm) eerence) The effective under-neck length

g O

orderNo. | it 1 |k U] e ek undeFovratT e Ne [ Neck Tarn] k| varius ara v 5

length dia. length ) e

RE | DC |BHTA2| LU |APMX| BD2 | BD3 | LF |DCON A 05| 1° |15 2° 3° g.

EPDBPE2006-4-09-ATH [ ) 4 0.683| 50 7 A [1.35[8.41] 2.67] 4.70[ 5.07] 5.37] 5.85 [
EPDBPE2006-6-09-ATH [ 6 0.746| 50 10 A 11.35|7.26| 2.67| 6.92| 7.51| 7.96| 8.68
EPDBPE2006-8-09-ATH [ ] 0.9 8 0.809| 50 10 | A |1.35/6.38| 2.67 8.96/ 9.6710.18/10.98
EPDBPE2006-10-09-ATH [ ) : 10 0.872| 50 10 A [1.35]/5.70| 2.67/11.01{11.81]12.37{13.25
EPDBPE2006-12-09-ATH [ 12 0.934| 55 10 A 11.35]/5.14| 2.67/13.05/13.94/14.54/15.49
EPDBPE2006-15-09-ATH | @ 15 1.029| 55 10 | A 11.35/4.49| 2.67/16.10/17.11]17.78/18.81
EPDBPE2006-4-14-ATH [ ) 4 0.746| 50 7 A [1.01]8.52] 1.41] 2.80| 4.78| 5.16] 5.70
EPDBPE2006-5-14-ATH [ 5 0.795| 50 7 A [1.01]7.91] 1.41] 2.80] 5.80| 6.23| 6.83
EPDBPE2006-6-14-ATH @ 03 | 0.6 1.4 6 |04 |057(0844| 50| 4 | 10| A [1.01]7.39] 1.41] 2.80| 7.04| 7.63| 8.45
EPDBPE2006-8-14-ATH [ ) : 8 0.941| 50 10 A [1.01]6.52] 1.41] 2.80] 9.08 9.78/10.71
EPDBPE2006-10-14-ATH | @ 10 1.039| 50 10 | A |1.01]5.83| 1.41] 2.80/11.13[11.92|12.94
EPDBPE2006-20-14-ATH | % 20 1.528| 60 10 | A [1.01]3.82] 1.41| 2.80{21.31/22.47|23.84
EPDBPE2006-6-29-ATH * 6 1.137] 50 10 A 10.69]|7.79| 0.77| 0.90{ 1.12| 1.58| 7.45
EPDBPE2006-8-29-ATH * 29 8 1.340] 50 10 | A |0.69|/6.95| 0.77) 0.90| 1.12| 1.58| 9.49
EPDBPE2006-12-29-ATH | % : 12 1.745| 55 10 | A |0.69]/5.71] 0.77| 0.90| 1.12] 1.58/13.56
EPDBPE2006-20-29-ATH * 20 2.556| 60 10 B [0.69]4.15| 0.77| 0.90| 1.12] 1.58/21.68
EPDBPE2008-4-04-ATH [ 4 0.819] 50 7 A 264|822 461 4.99] 5.28 5.53| 5.97
EPDBPE2008-6-04-ATH [ ] 0.4 6 0.847| 50 7| A |264]7.01]| 6.66] 7.14] 7.50| 7.79| 8.30
EPDBPE2008-8-04-ATH [ ) : 8 0.875| 50 10 A |264|6.11] 885 9.56/10.06/10.49/11.21
EPDBPE2008-12-04-ATH | % 12 0.931| 55 10 | A |2.64|4.86|12.93/13.83]14.44(14.94/|15.77
EPDBPE2008-8-09-ATH ® 04 | 0.8 8 [0.5 |0.77[1.006| 50 4 10 A |1.45|6.24| 2.77| 8.96| 9.66/10.17/10.97
EPDBPE2008-12-09-ATH [ 09 | 12 1.131] 55 10 A 11.45]4.99| 2.77/113.04{13.93/14.54|15.48
EPDBPE2008-16-09-ATH [ 16 1.257| 55 10 A 11.45]|4.15] 2.77/17.12/18.16/18.85/19.90
EPDBPE2008-16-29-ATH * 2.9 16 2.340| 55 10 B [0.79|4.67| 0.87| 1.00] 1.22| 1.69/17.62
EPDBPE2008-20-29-ATH * ) 20 2.746| 60 10 B [0.79]3.97| 0.87| 1.00/ 1.22] 1.69/21.68
EPDBPE2009-4-04-ATH * 4 0.907| 50 4 3.46|8.15| 4.50] 4.75] 4.94| 511 541
EPDBPE2009-8-04-ATH * 8 0.963| 55 7 3.46|6.03 | 8.75| 9.30| 9.70/10.03/10.60
EPDBPE2009-12-04-ATH * 12 1.019| 55 10 3.46| 4.78 112.99/13.86/14.46|14.95|15.78
EPDBPE2009-16-04-ATH | % 16 1.075| 60 10 3.46 | 3.96 [17.0718.08/18.77|19.33/20.54
EPDBPE2009-18-04-ATH | % | 0-4%| 0.9 | 04 55106 | 086 753651 4 [10 | A [3.46]3.65]19.10[20.19/20.91]21.50[23.11
EPDBPE2009-20-04-ATH * 20 1131 65 10 3.46 | 3.38/21.13|22.29|23.05|23.66| 25.68
EPDBPE2009-22-04-ATH | % 22 1.159| 65 10 3.46 | 3.15(23.17|24.38/25.17|25.81|28.24
EPDBPE2009-24-04-ATH * 24 1.187] 70 10 3.46 | 2.95 [25.20]26.47(27.29| 27.96 |l erene
EPDBPE2010-6-04-ATH [ ) 6 1.013] 50 7 5.09|8.26| 6.82| 7.24| 7.57| 7.85| 8.34
EPDBPE2010-8-04-ATH [ 8 1.041| 55 7 5.09| 7.44| 8.85| 9.36| 9.74/10.07/10.62
EPDBPE2010-10-04-ATH [ 10 1.068| 55 10 5.09 | 6.76|11.07/11.79/12.33|12.78/13.54
EPDBPE2010-15-04-ATH [ 15 1.138| 60 10 5.09| 5.51(16.16]17.08]17.73]18.27/19.31
EPDBPE2010-20-04-ATH | @ 0.4 | 20 1.208| 65 10 5.09 | 4.65 |21.23]22.33/23.08/23.69|25.73
EPDBPE2010-25-04-ATH * 25 1.278| 70 10 5.09 | 4.02 |26.31|27.56/28.38/29.05/32.15
EPDBPE2010-30-04-ATH * 30 1.348| 75 10 5.09| 3.54[31.37/32.76|33.66|34.82|38.57
EPDBPE2010-50-04-ATH * 50 1.627| 95 10 5.09 | 2.40 |51.62|53.44|55.27|57.96 [Wirefeeree
EPDBPE2010-70-04-ATH * 70 1.906| 115 10 5.09 | 1.81 |71.83]73.98| 77.33 |Noireeencs Noireeence
EPDBPE2010-6-09-ATH [ 6 1.103| 50 7 2.70|8.36| 547 6.91| 7.32| 7.65 8.19
EPDBPE2010-10-09-ATH | @ | 0.5 | 1 10 |0.8 [0.94|1.229| 55 6 | 10 | A |2.70|6.88| 5.47/11.20/11.91]12.44/13.28
EPDBPE2010-15-09-ATH [ ) 15 1.386| 60 10 2.70| 5.64| 5.47/16.28/17.19/17.84/18.84
EPDBPE2010-16-09-ATH | @ 16 1.418] 60 10 2.70|5.44 | 5.47{17.29/18.24/18.91]19.94
EPDBPE2010-20-09-ATH [ 20 1.543| 65 10 2.70| 4.77 | 5.47/21.35|22.44|23.18|24.68
EPDBPE2010-25-09-ATH [ ) 0.9 25 1.700| 70 10 2.70| 4.14| 5.47/26.42|27.66|28.48|30.83
EPDBPE2010-30-09-ATH [ ) : 30 1.857| 75 10 2.70| 3.65| 5.4731.49|32.86|33.75/36.98
EPDBPE2010-35-09-ATH | @ 35 2.015| 80 10 2.70(3.27 | 5.47|36.55|38.04/39.00|43.12
EPDBPE2010-40-09-ATH [ ) 40 2.172| 85 10 2.70| 2.96 | 5.47|41.61|43.22|44.46 [Wirteeene
EPDBPE2010-50-09-ATH [ ) 50 2.486| 95 10 2.70| 2.48 | 5.47/51.73|53.53 55.55\Nmmer19!ence
EPDBPE2010-60-09-ATH | % 60 2.800| 105 10 2.70] 2.14| 5.47(61.84|63.81]66.63 Iz
EPDBPE2010-70-09-ATH * 70 3.114| 115 10 2.70| 1.88 | 5.47]71.94|74.09 lloineteers lonereenz




Line Up

/AWHcaatlﬂgj Under nfﬁk length }
[Note] 3 : R2 or higher does not have backdraft shape. ] }‘LJ
Neck R
RE

BD2/BHTA2. bk (mm)
DC T I BD3 EON Ball radius RE | Tolerance on RE

Back taper on peripheral edge: 7277 RE=0.25 +0.003

3~5° APMX
LU 0.25<RE=3 +0.005
LF

3<RE By Db s
o EPDBPE2: : : i :-: _=ATH O R o s et
% Size(mm) ' The effective under-neck length

z S o] | 52" | Neck [ it T ook | uner overar st ek eck Poprex At | 5o in'rious cra angiee

7] length dia. length ©)

RE | DC |BHTA2| LU |APMX| BD2 | BD3 | LF |[DCON e’ 05| 1° |15 20 | 3°
EPDBPE2010-6-14-ATH [ ) 6 1.194| 50 7 A | 2.02] 8.47| 2.87| 5.85 7.01] 7.41| 8.01
EPDBPE2010-12-14-ATH [ ) 12 1.487| 60 10 A | 2.02| 6.45| 2.87| 5.85/13.36/14.14/15.20
EPDBPE2010-16-14-ATH [ ) 16 1.683| 60 10 A | 2.02| 5.57| 2.87| 5.85/17.42|18.36|19.56
EPDBPE2010-20-14-ATH [ ) 14 20 1.878| 65 10 A | 2.02] 4.90| 2.87| 5.85|21.48/22.55/23.88
EPDBPE2010-22-14-ATH * . 22 1.976] 70 10 A | 2.02| 4.62| 2.87| 5.85/23.50/24.64|26.03
EPDBPE2010-25-14-ATH | %« 25 2.123| 70 10 A | 2.02| 4.26| 2.87| 5.85|26.55|27.76|29.51
EPDBPE2010-50-14-ATH | % 50 3.345| 95 10 A | 2.02] 2.57| 2.87| 5.85|51.84|53.63 Miteen
EPDBPE2010-90-14-ATH | % /0.5 |1 90 |0.8 |0.94|5.300| 135 6 | 10 | B | 2.02] 1.56| 2.87| 5.85|92.23 itz |loeteene
EPDBPE2010-10-29-ATH [ ) 10 1.872| 55 10 A |1.39| 7.42| 1.57| 1.86] 2.35] 3.39/11.74
EPDBPE2010-15-29-ATH [ ) 15 2.379| 60 10 A [1.39] 6.20| 1.57| 1.86] 2.35] 3.39/16.81
EPDBPE2010-20-29-ATH [ ) 2.9 20 2.885| 65 10 A | 1.39| 5.33] 1.57| 1.86] 2.35] 3.39/21.88
EPDBPE2010-30-29-ATH [ ) . 30 3.898| 75 10 A |1.39] 4.16] 1.57| 1.86] 2.35] 3.39/32.00
EPDBPE2010-40-29-ATH [ ) 40 4.912| 85 10 B [ 1.39| 3.35| 1.57| 1.86| 2.35| 3.39/42.11
EPDBPE2010-50-29-ATH * 50 6.000| 130 - C |1.39] 2.89| 1.57| 1.86] 2.35| 3.39|loiieene
EPDBPE2010-20-49-ATH | %« 49 | 20 4.232| 65 10 B |1.14) 6.04| 1.22| 1.31] 1.43| 1.60] 2.19
EPDBPE2012-20-29-ATH | % 06 1.2 | 2.9 20 11 1413 3.045| 65 6 10 A [ 1.79] 5.21| 2.03] 2.41] 3.07] 4.45/21.98
EPDBPE2012-35-29-ATH * | i ) 35 | i 4.565| 80 10 B | 1.79) 3.61| 2.03] 2.41]| 3.07| 4.45/37.15
EPDBPE2015-8-04-ATH [ ) 8 1.513] 55 7 A | 7.07| 7.21] 8.95| 9.41| 9.78/10.09|10.62
EPDBPE2015-10-04-ATH [ ) 0.4 10 1.541] 55 7 A | 7.07] 6.51]10.97/11.52]11.93|12.28/12.90
EPDBPE2015-12-04-ATH [ ) : 12 1.569| 55 7 A | 7.07| 5.93]13.00/13.62/14.07|14.45|15.47
EPDBPE2015-30-04-ATH | %« 30 1.820| 75 10 A | 7.07| 3.30|31.46/32.79/33.68| 34.85| 38.57
EPDBPE2015-10-09-ATH [ 10 1.692| 55 7 A | 3.89| 6.63| 7.83/11.08/11.61]12.02|12.67
EPDBPE2015-15-09-ATH [ ) 0.9 15 1.849| 60 10 A | 3.89| 5.36| 7.83/16.40/17.25/17.88|18.86
EPDBPE2015-20-09-ATH [ ) . 20 2.006| 65 10 A | 3.89| 4.50| 7.83|21.47/22.49|23.21|24.72
EPDBPE2015-30-09-ATH @® |0.75(1.5 30 |1.35|1.42|2.320] 75 6 10 A | 3.89| 3.40| 7.83/31.59/32.90/33.78/37.01
EPDBPE2015-10-14-ATH | % 10 1.843| 55 7 A | 298| 6.75] 4.23| 8.59/11.19/11.70{12.45
EPDBPE2015-20-14-ATH | %« 20 2.332| 65 10 A | 298| 4.62| 4.23]| 8.59/21.61/22.61]23.91
EPDBPE2015-30-14-ATH | % 14 | 30 2.820) 75 10 A | 298| 3.51| 4.23| 8.59/31.73|33.02|35.45
EPDBPE2015-40-14-ATH * 40 3.309| 85 10 A | 2.98| 2.83| 4.23| 8.59/41.84|43.36 |l
EPDBPE2015-50-14-ATH | %« 50 3.798| 95 10 A | 2.98] 2.37| 4.23| 8.59/51.95 53.67\Nmm&rfereme
EPDBPE2015-20-29-ATH | % 2.9 20 3.310/ 65 10 A | 213]5.03] 2.42| 2.87| 3.63 5.25\22.05
EPDBPE2015-46-29-ATH | %« ) 46 6.000| 95 - | C |213]| 284 242| 2.87| 3.63| 5.25 Nireferme
EPDBPE2018-4-04-ATH * 4 1.764| 50 4 4.38| 9.14| 4.63| 4.82| 4.99| 5.14| 5.40
EPDBPE2018-8-04-ATH * 8 1.819] 50 4 6.61| 7.07| 8.68| 9.01| 9.27| 9.49/10.27
EPDBPE2018-12-04-ATH | %« 12 1.875| 55 7 6.61| 5.77]12.97/13.59/14.05/14.43|15.40
EPDBPE2018-16-04-ATH | % 16 1.931] 60 7 6.61| 4.87(17.02|17.77{18.30/18.73|20.53
EPDBPE2018-20-04-ATH * 20 1.987| 65 10 6.61| 4.21]21.29/22.35/23.08|23.68| 25.67
EPDBPE2018-24-04-ATH | % |0.9 (1.8 | 0.4 | 24 |1.6 |1.73|2.043] 65 6 10 A | 6.61]| 3.71|25.35/26.53/27.33|27.97|30.80
EPDBPE2018-28-04-ATH | % 28 2.099] 70 10 6.61] 3.32[29.40/30.69(31.55/32.49|35.94
EPDBPE2018-32-04-ATH * 32 2.154| 70 10 6.61| 3.00/33.45/34.85/35.76|37.11 |loietrene
EPDBPE2018-36-04-ATH | %« 36 2.210) 75 10 6.61| 2.74|37.50/38.99(39.96|41 .74\N0\meﬁereﬂce
EPDBPE2018-38-04-ATH | % 38 2.238| 80 10 6.61] 2.62(39.53]41.06]42.05]44.06 Mt
EPDBPE2018-40-04-ATH * 40 2.266/ 80 10 6.61| 2.52141.55/43.13/44.24|46.37 loitetirene
EPDBPE2020-8-04-ATH [ ) 8 2.008| 50 4 7.42]| 6.96| 8.70| 9.03| 9.28| 9.50(10.27
EPDBPE2020-12-04-ATH [ 12 2.064| 55 7 7.42| 5.64/13.00/13.61/14.06]/14.43|15.40
EPDBPE2020-16-04-ATH [ ) 16 2.120| 60 7 7.42| 4.74|17.05/17.79(18.31]18.74/20.54
EPDBPE2020-20-04-ATH [ ) 1 2 0.4 20 17 11.92 2.176| 65 6 10 A 7.42| 4.0921.33|22.37|23.09|23.68| 25.67
EPDBPE2020-25-04-ATH [ : 25 | ' 2.245| 65 10 7.42| 3.4926.40|27.59|28.39|29.05|32.09
EPDBPE2020-30-04-ATH [ ) 30 2315 70 10 7.42| 3.04|31.46/32.79|33.67|34.81/38.51
EPDBPE2020-40-04-ATH [ ) 40 2.455| 80 10 7.42| 2.42141.58|43.14|44.26| 46.39 loiereence
EPDBPE2020-80-04-ATH | % 80 3.013| 120 10 7.42] 1.34[81.9984.47 et o ereece o neeene

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



M Detail of neck shape
Neck shape A

Compound neck

———[rer e Congn — N/
Neck shape C

shape _ _ _ _ L
The effective
Neck shape B Nj'”{ Neck shape D o0 — under-neck
. 2 length
Without taper Taper 20 _—J{ N e

| Interference
angle B«

Draft angle

EPDBPE2: : : .=ATH

w)

Size(mm) g.

Inererence| The effective under-neck length [

O No. o0 | B! | ek Tunder it T Neck [ Underoverashank | Neck | Neck [appon! At | ™t varous crat angi. [

length dia. length ©) 7]

RE | DC [BHTA2| LU APMX| BD2 | BD3 | LF |DCON e' 05| 1° |1.56°| 2 | 3

EPDBPE2020-12-09-ATH | @ 12 2.244| 55 7| A |4.24|5.76 | 8.30/13.11]13.70/14.14|14.84
EPDBPE2020-16-09-ATH | @ 16 2.369| 60 7| A |4.24/4.86| 8.30/17.16/17.88/18.39|19.76
EPDBPE2020-20-09-ATH | @ 20 2.495| 65 10 | A |4.24/4.20 | 8.30|21.48|22.49|23.20|24.68
EPDBPE2020-25-09-ATH | @ 25 2.652| 65 10 | A |4.24|3.60 | 8.30/26.54|27.70|28.50|30.82
EPDBPE2020-30-09-ATH | @ 30 2.809| 70 10 | A |4.24/3.14 | 8.30/31.60/32.90|33.77|36.97
EPDBPE2020-35-09-ATH | @ 09 | 35 2.966| 75 10 | A |4.24/2.79 | 8.30/36.66|38.08|39.02 |lbinereenz
EPDBPE2020-40-09-ATH | @ 40 3.123| 80 10 | A [4.24]2.51 | 8.30]41.72|43.25]44.50 i
EPDBPE2020-50-09-ATH | @ 50 3.438| 90 10 | A [4.24]2.09 | 8.30]51.82|53.56|55.58 [l
EPDBPE2020-60-09-ATH | @ 60 3.752| 100 10 | A | 4.24]1.79 | 8.30]61.92]63.84 hitten: oo
EPDBPE2020-70-09-ATH | @ 70 4.066| 110 10 | A [ 4.24]1.56 | 8.30(72.02|74.15 it Mot
EPDBPE2020-75-09-ATH | % 75 4.223| 115 10 | B | 4.24|1.47 | 8.30|77.06 |Noirereere lo refeen | o nerence
EPDBPE2020-10-14-ATH | @ 10 2.326| 55 7| A |3.33/6.47| 463 9.19/11.20/11.70|12.43
EPDBPE2020-16-14-ATH | @ |1 2 16 ] 1.7 |1.92(2619] 60| 6 7| A |3.33/4.98| 463 9.19/17.27/17.97/18.98
EPDBPE2020-20-14-ATH | @ 20 2.814| 65 10 | A |3.33]4.32| 4.63] 9.19/21.62|22.61|23.90
EPDBPE2020-22-14-ATH | % 22 2912| 65 10 | A |3.33/4.05| 4.63] 9.19/23.6524.70|26.05
EPDBPE2020-25-14-ATH | % 14| 25 3.059| 65 10 | A |3.33|3.71| 4.63] 9.19|26.68/27.82|29.55
EPDBPE2020-30-14-ATH | % 30 3.303] 70 10 | A |3.33|3.24| 4.63] 9.19/31.74/33.02|35.42
EPDBPE2020-40-14-ATH | % 40 3.792] 80 10 | A |3.33/2.60 | 4.63] 9.19|41.85|43.36 lhinereenz
EPDBPE2020-50-14-ATH | % 50 4.281| 90 10 | B [3.33[2.16 | 4.63] 9.19]51.96]53.67 [likter:
EPDBPE2020-75-14-ATH | % 75 5.503| 115 10 | B | 3.33|1.51 | 4.63] 9.19|77.19 [loieeens o nererce
EPDBPE2020-12-29-ATH | @ 12 2.964| 55 7| A |248|6.30| 2.80] 3.27| 4.09] 5.83]13.57
EPDBPE2020-15-29-ATH | @ 29 15 3.267| 60 7| A |2.48|5.60| 280 3.27| 4.09] 5.83]16.59
EPDBPE2020-20-29-ATH | @ : 20 3.774| 65 10 | A |248|4.72 | 2.80| 3.27| 4.09| 5.83|22.08
EPDBPE2020-41-29-ATH | % 41 6.000| 130 - | C |248]2.85| 28| 3.27| 4.09| 5.83liirems
EPDBPE2020-20-49-ATH | @ 49 | 20 5.058| 65 10 | B 1216|519 2.29) 2.46| 2.68| 2.98 4.04
EPDBPE2030-8-04-ATH [ ] 8 2.937| 50 4| A |850/6.25| 8.87| 9.13| 9.35] 9.55/10.33
EPDBPE2030-16-04-ATH | @ 16 3.048| 55 7| A [12.52|4.01 |17.25/17.89/18.38/18.79|20.60
EPDBPE2030-20-04-ATH | @ 20 3.104| 60 7 | A [12.562)|3.40 |21.29/22.04|22.60|23.34|25.74
EPDBPE2030-30-04-ATH | @ 0.4 | 30 3.244) 70 10 | A [12.52|2.46 |31.6732.88|33.73|34.92 |Inineteencz
EPDBPE2030-40-04-ATH | % 40 3.384| 80 10 | A [12.52|1.93 |41.78|43.23|44.38 loitens | loinereence
EPDBPE2030-50-04-ATH | % 50 3.523] 90 10 | A 12.52]1.59 |51.87]53.53|55.41 |uiteeenz lnieeez
EPDBPE2030-80-04-ATH | % 80 3.942| 120 10 | A [12.52|1.04 |82.1484.60 Nunedeens o refaere | lonereencs
EPDBPE2030-15-09-ATH | @ 15 3.253| 55 7| A |6.95/4.30|13.78/16.35/16.9517.41|18.64
EPDBPE2030-20-09-ATH | @ 20 3.410] 60 7 | A |6.95/3.50 |13.78/21.40|22.14|22.68|24.78
EPDBPE2030-30-09-ATH | @ 30 3.724] 70 10 | A |6.95/2.54 |13.78/31.82|33.00|33.84 |Ininertenz
EPDBPE2030-35-09-ATH | @ |15 | 3 35|25 |286(3.881 75| 6 | 10 | A | 6.95/2.24 |13.78/36.87|38.18|39.11 |Ininereence
EPDBPE2030-40-09-ATH | @ 09 | 40 4.038| 80 10 | A ] 6.95]2.00 [13.78]41.92|43.34 uitereenz lniereenz
EPDBPE2030-50-09-ATH | @ 50 4.352] 90 10 | B | 6.95]1.64 [13.78]52.01|53.64 iz lniereez
EPDBPE2030-60-09-ATH | @ 60 4.667| 100 10 | B | 6.95]1.39 [13.78]62.10 ez lereere lonetoene
EPDBPE2030-70-09-ATH | @ 70 4.981] 110 10 | B | 6.95]1.20 [13.78]72.19 liteene oiereenz oz
EPDBPE2030-90-09-ATH | % 90 5.609| 130 10 | B | 6.95]0.95 [13.78 loiteers loiesee o rereere lonetoene
EPDBPE2030-30-14-ATH | @ 30 4.204| 70 10 | B [5.36/2.63 | 7.51]15.05]31.97|33.13 Mtk
EPDBPE2030-40-14-ATH | @ 1.4 40 4.693| 80 10 | B [5.36]2.05 | 7.51]15.05]42.06]43.46 [litreer:
EPDBPE2030-50-14-ATH | % : 50 5.182| 90 10 | B |5.36/1.68 | 7.51]15.05|52.16 hitten: loneteenz
EPDBPE2030-66-14-ATH | %« 66 6.000| 140 - | C ]5.36]1.34 ] 7.51]15.05 e oitzeens loneere
EPDBPE2030-30-29-ATH | % 29 | 30 5.646| 70 10 | B [3.88[2.83] 4.37] 5.14] 6.45] 9.22 |l




Line Up

/AWHcaatlﬂgj Under nfﬁk length }
[Note] 3% : R2 or higher does not have backdraft shape. ] }‘LJ
RE Neck R

BD2|BHTA2, Be (mm)
DC + L BYS EON Ball radius RE |Tolerance on RE

Back taper on peripheral edge: 7277 RE=0.25 +0.003

3~5° APMX

Ly = 0.25<RE=3| +0.005
3<RE Exiticy oo s,
= EPDBPE2: ;) - = _=ATH e B v
% Size(mm) The effective under-neck length

s Ordor No. ] i | 152 | o under] e [ ook | uncer veraconk] Nock [ Neck Tappon! A | " thg varous ra angloe

» length dia. length ©)

RE | DC [BHTA2| LU |APMX| BD2 | BD3 | LF |DCON e o5 | 1" e 2 | &
EPDBPE2040-60-04-ATH | % 0.4 60 4.586| 110 10 | A [18.02[1.74 | 62.14] 63.88]66.58 it i
EPDBPE2040-100-04-ATH | % . 100 5.145| 150 10 | B 18.02|1.10 [102.44105.83]Noirerserc oinerece o neence
EPDBPE2040-20-09-ATH | @ 20 4.237| 70 7 | A 112.45|4.26 | 20.79| 21.76/22.37|22.87|25.16
EPDBPE2040-30-09-ATH | @ 30 4.551| 80 7 | A 112.45|3.17 | 2553 31.83/32.66|33.95|37.45
EPDBPE2040-35-09-ATH | @ 35 4.708| 85 7 | A |12.45|2.82 | 2553 36.87|37.79|39.50 |Nefeen:
EPDBPE2040-40-09-ATH | @ 2 4 0.9 | 40 8 | 3.86 4.865 90 8 10 | B [12.45]2.53 | 25.53| 42.31]43.56] 45.04 it
EPDBPE2040-50-09-ATH | @ 50 “715.180] 100 10 | B [12.45]2.10 | 25.53| 52.39]53.84] 56.12 itz
EPDBPE2040-60-09-ATH | @ 60 5.494| 110 10 | B [12.45[1.80 | 2553 62.46]64.14 loirer: ot
EPDBPE2040-120-09-ATH | % 120 7.379| 170 - | D [12.45]0.97 [ 25.53 e e o e o e
EPDBPE2040-45-14-ATH | @ 1.4 45 5.669| 95 10 | B [10.86]2.37 | 15.79] 33.06|47.66] 48.93 it
EPDBPE2040-80-14-ATH | % : 80 7.379] 130 10 | B [10.86[1.43 [ 15.79] 33.06]Nrsfms]loieeens loiereens
EPDBPE2040-25-29-ATH | @ 29 | 25 5.582| 75 7 | B | 9.38]3.99 | 10.91] 13.2717.30/25.73(27.74
EPDBPE2050-100-04-ATH | % 0.4 | 100 6.117| 150 10 | B [20.02]0.85 |102.48 loieteene loieteems loeteene lontetoenz
EPDBPE2050-30-09-ATH | % 30 5.488| 80 7 | B [14.45]2.58 | 29.41] 31.9232.71(34.04 itz
EPDBPE2050-40-09-ATH | % 0.9 40 5.803| 90 7 | B [14.45]2.02 | 20.41] 41.98]43.1245.12 liteene
EPDBPE2050-60-09-ATH | % 25| 5 : 60 10 | 4.86 6.431] 110 8 10 | B [14.45[1.40 | 29.41] 62.56]Wnrerme loierrer: o
EPDBPE2050-90-09-ATH | % | 90 T17.373] 140 10 | B [14.45[0.96 | 29.41 oo lonarme oiersere o
EPDBPE2050-60-14-ATH | % 14 60 7.304| 110 10 | B [12.86]1.43 | 18.62 38.82]wirrkme loriesere o
EPDBPE2050-74-14-ATH | % : 74 8.000| 150 - | C [12.86[1.21 [ 18.62| 38.82]lhireeen o o eeme
EPDBPE2050-40-29-ATH | % 29 | 40 8.000 90 - | C [11.38]2.28 | 13.23] 16.06]20.92]31.18 itz
EPDBPE2060-120-04-ATH | % 0.4 | 120 7.368) 200| 8 - | D [22.02]0.49 |loiteises Noieeen o iteeere oietems o e
EPDBPE2060-30-09-ATH | @ 30 6.426| 80| 8 7 | B [16.45[1.87 [ 30.63| 32.00|32.76 luiseen hoiereene
EPDBPE2060-40-09-ATH | @ 40 6.740 90| 8 | 7 | B [16.45]1.44 | 33.20] 42.06]lisfeme]loieteene lonereers
EPDBPE2060-45-09-ATH | @ 45 6.897) 95| 8 7 | B [16.45]1.29 | 33.29] 47.09]loiteere lieter loneere
EPDBPE2060-50-09-ATH | @ 0.9 50 7.054| 100, 8 7 | B [16.45[1.16 [ 33.29] 52.12]hirseen o o e
EPDBPE2060-60-09-ATH | @ 3 6 : 60 12 | 5.86 7.368] 110] 10 | 10 | B [16.45]1.82 | 33.29] 62.65]64.34 inefens]loiereene
EPDBPE2060-70-09-ATH | % 70 ®°17.682] 120 10 | 10 | B [16.45/1.59 | 33.29] 72.71]74.90 loieeer loneiere
EPDBPE2060-80-09-ATH | % 80 7.996 130 10 | 10 [ B [16.45]1.41 | 33.29] 82.78]lnieteen loneisene]lofereene
EPDBPE2060-120-09-ATH | % 120 9.253| 200 | 10 - | D [16.45]0.98 | 33.29 oitezets]lneeen Noineiene] o e
EPDBPE2060-50-14-ATH | @ 14 50 7.717| 100| 10 7 | B [14.86]2.19 | 21.46] 44.58]52.43|54.41 [loneiene
EPDBPE2060-96-14-ATH | % i 96 0.000| 200 | 10 - | C [14.86]1.24 | 21.46] 44.58]lnieteen loineizene]onereene
EPDBPE2060-30-29-ATH | % 29 | 30 7.684, 80, 10 7 | B [13.38]3.53 | 15.54] 18.85[24.53]31.45] 33.60
EPDBPE2070-45-09-ATH | % 09 | 45 7.834] 95 18.45]1.85 | 37.16| 47.17] 48.59 |loneieere o
EPDBPE2070-60-14-ATH | % | 35| 7 |14 | 60| 14 | 6.86/9.108] 110| 10 7 | B [16.86]1.46 | 24.29] 50.33]lnieteen loineizene]loereere
EPDBPE2070-40-29-ATH | % 2.9 | 40 9.494| 90 15.38]2.24 | 17.85] 21.64] 28.14]40.93]loireen:
EPDBPE2080-120-04-ATH | % 0.4 | 120 9.340| 200 10 - | D [24.02]0.50 |liteisers Moieses o ieeere oietsems o e
EPDBPE2080-50-09-ATH | @ 50 8.991| 110] 10 7 | B ]18.45]1.18 | 36.54] 52.17]oitaere loieter lonetere
EPDBPE2080-55-09-ATH | @ 55 9.148| 115 | 10 7 | B [18.45[1.08 [ 36.54] 57.20]kirereene o rereee o ereene
EPDBPE2080-60-09-ATH | % 09 |60 9.305| 120 10 7 | B ]18.45]0.99 | 36.54loieteere liteere loieter lonetere
EPDBPE2080-70-09-ATH | % | , 8 | 70| 44 | 7.85/2:619] 130] 10 7 | B [18.45]0.85 | 36.54 oiezee] et loinevee] o eeere
EPDBPE2080-80-09-ATH | % 80 "°19.934] 140 12 | 10 | B [18.45|1.42 | 36.54] 82.83]oittme i loeter:
EPDBPE2080-120-09-ATH | % 120 1.190| 200 | 12 - | D [18.45]0.98 | 36.54 oinesers e loineeene e
EPDBPE2080-50-14-ATH | @ 1.4 |50 9.620 110| 10 7 | B ]16.86]1.21 | 24.01] 49.10]hoitaere loieter lonetere
EPDBPE2080-98-14-ATH | % : 98 2.000| 200 | 12 - | C [16.86]1.22 | 24.01] 49.10[lnieteen loinevene] o eeere
EPDBPE2080-35-29-ATH | @ 2.9 35 0.000 95| 10 - | C [15.38]1.85 | 17.75] 21.38]27.61 [lnitteence loinereen

@ : Inventory maintained in US Y : Inventory maintained in Japan



M Detail of neck shape

Neck shape A
Compound neck

length
S

Neck shape C

Under Neck Length

shape I _ _ ———
The effective
Neck shape B Neck shape D 0 — undor neck
Without taper Taper 20° N
Draft angle | Interference
angle B«
Ball | Tool | Neck | Under | Flute I\lSeI:ke nJ:;ir Overall| Shank | Neck | Neck |Approx \nt;r;egrlegce Ui eﬁeCtive- Ue e T2 2T
Order No. Stock| radius | dia. | angle | neck |length| dia. | neck |length| dia. R |shape r?gck Bk for the various draft angles.
length dia. length ©)
RE | DC |BHTA2| LU |APMX| BD2 | BD3 | LF |[DCON e o5’| 1" 5] 2 | &
EPDBPE2100-120-04-ATH | % 0.4 | 120 11.284| 200 | 12 - | D [28.02]0.50 |lsitefeers|oieace Mo eee ot o e
EPDBPE2100-60-09-ATH | @ 60 11.180| 130 12 7 | B [22.45[1.00 | 44.30]itereeee o e o e o e
EPDBPE2100-65-09-ATH | @ 0.9 65 18 | 9.86 11.337] 135| 12 7 | B [22.45]0.93 [ 44.30 sl o ieeene] o rerere
EPDBPE2100-75-09-ATH | @ 5 10 ' 75 UI11.651] 140 | 12 7 | B [22.45]0.81 [44.30 oitees]loereen: Mo ineteene] o rerene
EPDBPE2100-86-09-ATH | @ 86 12.000| 200 | 12 - | € [22.45[0.71 | 44.30]iereene ot Mo e o e
EPDBPE2100-55-14-ATH | % 1.4 55 11.669| 125| 12 7 | B [20.86]1.12 [29.68|55.87] i Moeene]loerere
EPDBPE2100-120-14-ATH | % : 120 14.846) 200 | 16 - | D [20.86]1.48 [29.68| 60.62] ik lireene]lrerene
EPDBPE2100-35-29-ATH | % 2.9 35 11.582] 105| 12 4 B [19.38]1.84 [22.37]26.96/ 34.84] it loereers
EPDBPE2120-120-04-ATH | % 0.4 | 120 13.228| 200 | 14 - | D ]32.02]0.50 |oireens loitrene lo e lo el e
EPDBPE2120-75-09-ATH | @ 0.9 75 22 111.86 13.525| 150 | 14 - | D [26.45]0.83 [52.085 oitees]loeeen loineteene]orerene
EPDBPE2120-120-09-ATH | % 6 12 i 120 "77114.939] 200 16 - | D ]26.45] 1.00 |52.05]oiteane i e lo e
EPDBPE2120-80-14-ATH | @ 1.4 80 14.695| 160 | 16 - | D [24.86]1.52 [35.35|72.13] 81.75 litefsens]oiereene
EPDBPE2120-106-14-ATH | % : 106 16.000) 200 | 16 - | C [24.86]1.15 [35.35) 72.13] i loieteene] o erene
EPDBPE2120-60-29-ATH | % 2.9 | 60 15.710] 140 16 - | D [23.38]2.11 [27.00]32.54] 42.06] 60.10 lonene

O Regarding over-hang length for products with neck shape C

Products with neck shape C have a neck taper section that runs directly into the shank, and can be used with
over-hang lengths longer than the under-neck length.
Further, when using over-hang lengths longer than the under-neck length, the cutting conditions should be adjusted

accordingly.

Item Code

EPDBPE2010-50-29-ATH

EPDBPE2015-46-29-ATH

EPDBPE2020-41-29-ATH

EPDBPE2030-66-14-ATH

EPDBPE2050-74-14-ATH

EPDBPE2050-40-29-ATH

EPDBPE2060-96-14-ATH

EPDBPE2080-98-14-ATH

EPDBPE2080-35-29-ATH

EPDBPE2100-86-09-ATH

EPDBPE2120-106-14-ATH

Under
neck
length

Cutting depth

Even if the processing depth is longer than the
under-neck length, processing can be performed
by adjusting the over-hang length.

suolsuawi




Recommended Cutting Conditions

High efficiency

Please refer to P.14 about high accuracy cutting conditions

1 2 3 4 5
Work material Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%

Ball radius| Tool dia. Neck lﬂ]’;%ir ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE DC angle | length (mm) n vi |IPM n vi |IPM n vi |IPM n vi |IPM n vi |IPM

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min! mm/min min! mm/min
1 0.017 140,000] 800| 31[{34,000] 680] 27][28,000| 504| 20|26,000| 416 6]26,000] 364] 14
0.4 1.5 | 0.009 [40,000] 800| 31]|34,000| 680| 27|28,000| 504| 20|26,000| 416 6|26,000| 364| 14
. 2 0.006 32,000 461| 18[27,200] 392| 15|22,400| 323| 13|20,800| 266 0]20,800| 233 9
3 0.003 21,000 235 917,850 | 200 8114640 164 6]13,200] 147 6] 13,200 132 5
2 0.007 32,000 461| 18|27,200| 392| 15|22,400| 323| 13|20,800| 266, 10|20,800| 233 9
0.9 2.5 | 0.004 |26,000] 333| 13]22,100| 283| 11]18,200| 204 816,900 189 716,900 162 6
0.1 0.2 3 0.004 21,000 235 917,850 | 200 8114,640| 164 6]13,200| 147 613,200 132 5
1 0.020 [ 40,000 800| 31[34,000] 680| 27]28,000| 504| 20|26,000| 416| 16|26,000] 364| 14
1.4 2 0.008 32,000 461| 18]27,200| 392| 15|22,400| 323| 13|20,800| 266, 10|20,800| 233 9
3 0.005 21,000 235 917,850 | 200 8114,640| 164 6]13,200| 147 6]13,200| 132 5
1 0.022 140,000 800| 31[34,000| 680| 27|28,000| 504| 20|26,000| 416 16|26,000| 364| 14
2 2.9 2 0.009 [32,000] 461] 18[27,200] 392| 15]22,400] 323 | 13120800 266| 10/20,800| 233 9
g"-tg_' 3 0.006 121,000 235 9117850 200 8114,640| 164 6113200 147 6]13,200] 132 5
Q o 0.4 2 0.025 140,000 1,200 | 47]34,000[1,020| 40|28,000| 756| 30|26,000| 624| 25|26,000| 546| 21
2= 0.15 |0.3 : 3 0.012 32,000 691] 27[27,200| 588| 23|22,400| 484| 19/20,800| 399| 16/20,800| 349| 14
ag- . : 0.9 3 0.013 [32,000] 691| 27[27,200] 588| 23]22,400| 484| 19]/20,800| 399| 16/20,800| 349| 14
=32 ; 4 0.006 [ 26,000 499| 20]22,100] 424| 17]18,200] 306| 12]16,900| 284 ] 11/16,900]| 243| 10
o< 2 0.035 ]40,000[1,600] 63]34,000]1,360| 54]|28,000|1,008| 40|26,000| 832| 33|26,000| 728| 29
3 0.020 |40,000[1,600| 63]34,000]1,360| 54|28,000|1,008| 40|26,000| 832| 33|26,000| 728| 29
0.4 4 0.007 [32,000] 922| 36|27,200] 783| 31]22,400| 645| 25]/20,800| 532| 21/20,800| 466| 18
: 5 0.006 [ 26,000 666| 26]22,100| 566| 22|18,200| 408| 16]16,900| 379| 15/16,900| 324| 13
6 0.004 21,000 471] 19]{17,850| 400| 16]14,640| 295| 12|13,200| 266, 10|13,200| 239 9
8 0.002 | 17,000 272| 11]14,450] 231 911,850 | 189 7110,700| 153 610,700 137 5
2 0.038 | 40,000 |1,600| 63]34,0001,360| 54]28,000|1,008| 40]26,000] 832| 33|26,000] 728| 29
0.2 0.4 0.9 4 0.009 [32,000] 922| 36|27,200] 783| 31]22,400| 645| 25]/20,800| 532| 21/20,800| 466| 18
. : . 5 0.007 26,000 666| 26|22,100| 566| 22|18,200| 408| 16|16,900| 379| 15|16,900| 324| 13
6 0.005 21,000 471] 1917850 400| 1614640 328| 13]13,200| 266, 10|13,200| 239 9
2 0.042 | 40,000 |1,600| 63]34,000]1,360| 54]28,000|1,008| 40]26,000] 832] 33|26,000] 728| 29
1.4 4 0.010 [32,000] 922| 36|27,200] 783| 3122400 645| 25]/20,800| 532| 21/20,800| 466| 18
6 0.006 21,000 471] 19]{17,850| 400| 16)14,640| 328| 13|13,200| 266, 10|13,200| 239 9
2 0.045 140,000[1,600| 63]34,000]1,360| 54|28,000|1,008| 40|26,000| 832| 33|26,000| 728| 29
2.9 4 0.011 [32,000] 922| 36|27,200] 783| 31]22,400| 645| 25]/20,800| 532| 21/20,800| 466| 18
6 0.007 121,000 471] 1917850 400| 16,14640| 328| 13]13,200| 266, 10]13,200| 239 9
0.4 4 0.026 | 40,000 [2,000| 79]34,000]1,700| 67]|28,000|1,260| 50|26,000{1,040| 41]26,000] 910| 36
. 6 0.020 |26,000[1,040| 41]22,100| 884| 35|18,200| 728| 29|16,900| 608 | 24|16,900| 547| 22
0.25 | 0.5 6 0.022 | 26,000[1,040| 41]22,100] 884| 35|18,200| 728| 29]16,900| 608 | 24|16,900| 547| 22
0.9 8 0.010 [26,000| 728| 29]22,100| 619| 24|18,200| 446| 18]16,900| 414| 16/16,900| 355| 14
12 0.005 122,400] 627| 25[19,040| 533] 21|15680| 384| 15/14,560| 357 | 14|14,560| 306| 12
2 0.050 140,000[2,160| 85]34,000]1,836| 72]|28,000|1,361| 54|26,000(1,123| 44|26,000| 983| 39
4 0.037 | 40,000|2,160| 85]34,000]1,836| 72]28,000|1,361| 54]26,000|1,123| 44|26,000] 983| 39
0.27 | 0.54 0.4 5 0.031 [40,000[1,512| 60| 34,000 1,428 | 56|28,000|1,176| 46|26,000|1,040| 41|26,000] 832| 33
. : : 6 0.025 |26,000 1,244 | 49|22,100|1,058| 42|18,200| 871| 34/16,900| 676| 27|16,900| 629| 25
6.5 | 0.020 [26,000|1,011| 40]122,100| 859| 34[18,200| 619] 24][16,900| 575| 23|16,900| 493| 19
7 0.015 [26,000] 899| 35]/22,100] 812| 32]18,200| 585| 23]16,900| 543] 21/16,900]| 465| 18
2 0.055 [40,000[2,400| 94]34,000]2,040| 80]28,000[1,512] 60]26,000|1,248| 49]|26,000][1,092| 43
4 0.035 |40,000[2,400| 94|34,000|2,040| 80|28,000|1,512| 60|26,000|1,248| 49|26,000|1,092| 43
6 0.018 132,000(1,382| 54|27,200|1,175| 46|22,400| 968| 38|20,800| 799| 31/20,800| 699| 28
0.4 8 0.015 [26,000] 998| 39]22,100| 848| 33]18,200| 698| 27|16,900| 583 | 23]|16,900| 524| 21
10 0.013 [26,000| 874| 34][22,100| 743| 29]18,200| 535| 21]16,900| 497| 20/16,900| 426| 17
12 0.008 | 26,000 874| 34[22,100| 743| 29|18,200| 535| 21|16,900| 497 | 20|16,900| 426| 17
15 0.005 22,400 753| 30[19,040| 640| 25|15680| 461| 18|14,560| 367 | 14|14,560| 311| 12
4 0.038 | 40,000 |2,400| 94]34,000]2,040| 80|28,000|1,512| 60]26,000|1,248| 49|26,000]1,092| 43
6 0.020 [32,000[1,382| 54|27,200]1,175| 46]22,400| 968| 38]20,800| 799| 31/20,800| 699| 28
0.9 8 0.018 [ 26,000 998| 39|22,100| 849| 33|18,200| 612| 24|16,900| 568 | 22|16,900| 487| 19
: 10 0.015 26,000 874| 34[22,100| 743| 29|18,200| 535| 21|16,900| 497 | 20| 16,900 426| 17
0.3 0.6 12 0.010 [26,000| 874| 34][22,100| 743| 29]18,200| 535| 21]16,900| 497| 20|16,900]| 426| 17
15 0.006 [22,400| 753| 30]19,040| 640| 25|15680| 461| 18]14560| 367 | 14/14560| 311| 12
4 0.042 | 40,000 [2,400| 94|34,000|2,040| 80|28,000|1,512| 60|26,000|1,248| 49| 26,000|1,092| 43
5 0.029 |36,000(1,800| 71]30,600|1,530| 60|25,090|1,254| 49|22,580(1,015| 40|20,320| 822| 32
1.4 6 0.022 |32,000[1,382| 54]27,200]1,175| 46]22,400| 968| 38]20,800| 799| 31/20,800| 699| 28
: 8 0.020 [26,000] 998| 39|22,100| 849| 33|18,200| 612| 24]16,900| 568 | 22|16,900| 487| 19
10 0.016 | 26,000 874| 34[22,100| 743| 29|18,200| 535| 21/16,900| 497 | 20|16,900| 426| 17
20 0.005 [19,300| 583| 23[16,410| 495| 19|13,460| 406| 16]12,110| 328 | 13|12,110| 295| 12
6 0.023 [32,000[1,382| 54]27,200]1,175| 46]22,400| 968| 38]20,800| 799| 31/20,800| 699| 28
29 8 0.022 [ 26,000 998| 39|22,100| 849| 33|18,200| 612| 24][16,900| 568| 22|16,900| 487| 19
* 12 0.011 26,000 874| 34[22,100| 743| 29|18,200| 535| 21|16,900| 497 | 20| 16,900 426 7
20 0.006 19,300 583| 2316410 495| 19/13,460| 406| 16]12,110| 328 | 13]12,110| 295 2
4 0.062 [32,000[2,560]101[27,200|2,176| 86]22,400|1.613| 64]20,800]|1,33 52]20,800|1,165] 46
0.4 0.8 0.4 6 0.045 32,000 2,560 ]101|27,200 2,176 | 86|22,400|1,613| 64|20,800]|1,33 52120,800|1,165| 46
: : : 8 0.023 | 25,600 [1,475| 58|21,760|1,253 | 49|17,920|1,032| 41|16,640| 852| 34|16,640| 745| 29
12 0.018 120,800]1,065] 42]17.680] 905| 36)14560] 699| 28113520 606 24113520 519] 20




1 2 3 4 5
Work material Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (65~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%

Ball radius| Tool dia. Neck %’;‘iﬁ’ ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE bc angle | length (mm) n vi |IPM n vi |IPM n vi |IPM n vi |IPM n vi |IPM

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-! mm/min
8 0.026 [ 25,600 [1,475] 58|21,760|1,2563 | 49]17,920]1,032| 41]16,640| 852| 34|16,640| 745] 29
0.9 12 0.020 [20,800|1,065| 42|17,680] 905| 36|14,560| 699| 28|13520| 606| 24|13,520] 519 20
0.4 0.8 16 0.018 [20,800| 932| 37|17,680| 792| 31|14,560| 612| 24/13520| 530| 21|13,520| 454| 18
29 16 0.020 [20,800| 932| 37|17,680] 792| 31]14560| 612| 24|13,520| 530| 21|13,520| 454| 18
N 20 0.016 [19,300] 733| 29|16,410] 623| 25/13,460| 511| 20/12,110] 413] 16/12,110] 371| 15
4 0.063 [28,300[2,547[100]| 24,060|2,164 | 85]|19,730[1,774| 70| 17,760[1,437| 57]17,760[1,293| 51
8 0.050 |28,300 (2,547 100 24,060(2,164 | 85|19,730|1,774| 70|17,760|1,437| 57|17,760|1,293| 51
12 0.037 8,400/1,325| 52| 15,640|1,126| 44]112,820| 922| 36 540 746| 29 540 | 67 26
0.45 0.9 0.4 16 0.024 8,400 1,325 | 52| 15,640 26| 44]112,820| 922| 36 540| 746] 29 ,540| 67 26
: : : 18 0.018 8,400 1,325 | 52| 15,640|1,126| 44]12,820| 922| 36 540 | 746 29 540 | 67 26
20 0.015 5,850 (1,141 | 45|13,470| 969| 38| 11,050 794| 31| 9,950| 643| 25| 9,950| 578| 23
22 0.012 5,850 /1,141 | 45[13,470| 969 | 38 11,050 794| 31| 9,950| 643| 25| 9950| 578| 23
24 0.009 4,150 [1,009] 40/12,030| 856| 34| 9,860 699| 28| 8,870| 564| 22| 8870| 479| 19
6 0.055 [25,600[2,560[101]21,760|2,176| 86]17,920|1,613| 64]|16,640[1,331| 52]|16,640[1,165]| 46
8 0.055 | 25,600 (2,560 [101]21,760(2,176| 86| 17,920 1,613 | 64| 16,640(1,331| 52| 16,640|1,165| 46
10 0.032 20,800 |1.,872| 74|17,680|1,591| 63|14,560|1,310| 52]13,520|1,082| 43|13,520| 946, 37
15 0.027 |16,640[1,331| 52| 14,140|1,132| 45/11,650| 874| 34/10820| 757| 30/10,820| 649| 26
0.4 20 0.018 [16,640[1,331| 52| 14,140|1,132| 45/11,650| 874| 34/10,820| 757| 30/10,820| 649| 26
25 0.017 114,560 [1,165| 46]12,380| 990| 39|10,190| 764| 30| 9,460| 662| 26| 9,460| 568| 22
30 0.015 [12,480| 874| 34|10610| 743| 29| 8740| 568| 22| 8,110| 487| 19| 8110 406| 16
50 0.006 9500 665| 26| 8080 565| 22| 6,650 432| 17| 6,180 371]| 15[ 6,180| 309| 12
70 0.002 8500 595| 23| 7,230| 505| 20| 5950 387| 15| 5530| 332| 13| 5530| 276| 11
6 0.063 | 25,600 (2,560 [101]21,760(2,176| 86| 17,920 1,613 | 64| 16,640(1,331| 52| 16,640|1,165| 46
10 0.035 [20,800[1,872| 74|17,680|1,591| 63|14,560|1,310| 52]13,520|1,082| 43|13,520| 946 37
15 0.028 |16,640]1,331| 52| 14,140|1,132| 45/11,650| 874| 34/10,820| 757| 30/10,820| 649| 26
16 0.028 |16,640[1,331| 52| 14,140|1,132| 45/11,650| 874| 34/10,820| 757| 30/10,820| 649| 26
20 0.020 |16,640[1,331| 52]14,140[1,132| 45|11,650| 874| 34|10,820| 757| 30|10,820| 649| 26
0.9 25 0.017 4,560 [1,165| 46/12,380] 990| 39|10,190| 764| 30| 9,460| 662| 26| 9,460| 568 | 22
. 30 0.017 2,480 | 874| 34[10,610| 743| 29| 8,740| 568| 22| 8,110| 487| 19| 8,110| 406| 16
35 0.010 0,400| 728| 29| 8840 619] 24| 7,280| 473| 19| 6,760| 406| 16| 6,760| 338| 13
40 0.009 10,000 700| 28] 8,500| 595| 23| 7,000 455| 18| 6,500 390| 15| 6,500 325| 13
0.5 1 50 0.007 9500 665| 26| 8080 565| 22| 6,650 432| 17| 6,180| 37 15| 6,180 309| 12
60 0.005 9,000 630| 25| 7,650| 536| 21| 6,300 410| 16| 5,850| 35 14] 5850 293| 12
70 0.003 8500 595| 23| 7,230| 506| 20| 5950 387| 15| 5530| 332| 13| 5530| 276| 11
6 0.068 | 25,600 (2,560 [101]21,760(2,176| 86| 17,920 1,613 | 64| 16,640(1,331| 52| 16,640|1,165| 46
12 0.040 [20,800[1.,872| 74|17,680|1,591| 63|14,560|1,310| 52]13,520|1,082| 43|13,520| 946, 37
16 0.033 [ 16,640[1,331| 52| 14,140|1,132| 45/11,650| 874| 34/10820| 757| 30/10,820| 649| 26
1.4 20 0.022 |16,640[1,331| 52| 14,140|1,132| 45/11,650| 874| 34/10,820| 757| 30/10,820| 649| 26
. 22 0.022 |16,640[1,331| 52]14,140[1,132| 45|11,650| 874| 34|10,820| 757| 30|10,820| 649| 26
25 0.021 [14,560]1,165| 46|12,380] 990| 39|10,190| 764| 30| 9.460| 662| 26| 9,460 568| 22
50 0.008 9500 | 665| 26| 8080 565| 22| 6,650 432| 17| 6,180 371]| 15[ 6,180| 309| 12
90 0.002 8500 595| 23| 7,230| 506| 20| 5950 387| 15| 5530| 332| 13| 5530| 276| 11
10 0.043 120,800(1,872| 74]117,680[1,591| 63|14,560|1,310| 52| 13,520(1,082| 43|13,520| 946| 37
15 0.036 6,640 1,331 | 52]|14,140]1,132| 45[11,650| 874| 34/10,820| 757| 30{10,820| 649| 26
29 20 0.024 6,640 1,331 | 52|14,140]1,132| 45[11,650| 874| 34/10,820| 757| 30{10,820| 649| 26
* 30 0.020 2,480 | 874| 34[10,610| 743| 29| 8,740| 568| 22| 8,110| 487| 19| 8,110| 406| 16
40 0.011 10,000 700| 28| 8500| 595| 23| 7,000 455| 18| 6,500| 390| 15| 6,500 325| 13
50 0.009 9500 665| 26| 8080 565| 22| 6,650 432| 17| 6,180 371] 15[ 6,180| 309| 12
4.9 20 0.026 |16,64011,331| 52| 14,140/1,132| 45/11,650| 874| 34/10,820| 757| 30/10,820] 649| 26
0.6 1.2 29 20 0.026 [16,640[1,331| 52| 14,140|1,132| 45]11,650] 874| 34]10,820| 757| 30/10,820| 649| 26
i i . 35 0.014 0,000 700] 28| 8500 595| 23| 7,000 455| 18| 6,500 390| 15| 6,500 325| 13
8 0.070 6,960 12,544 1100 14,420|2,162 | 85 ,870[1,603] 63[11,020[1,323| 52 ,020 (1,158 | 46
0.4 10 0.070 6,960 12,544 1100 14,420 2,162 | 85 ,870 (1,603 63]11,020]1,323| 52 ,020 (1,158 | 46
: 12 0.070 6,960 12,544 1100 14,420 2,162 | 85 ,870 11,603 | 63| 11,020]1,323| 52 ,020 (1,158 | 46
30 0.024 1,020 11,323 | 52| 9,370|1,124| 44| 7,720 810| 32| 7,170| 752| 30| 7,170| 645| 25
10 0.080 6,960 [ 2,544 1 100| 14,420]2,162 | 85| 11,870|1,603| 63]11,020(1,323| 52| 11,020 1,158 | 46
0.9 15 0.045 3,570/1,832| 72]11,530[1,657| 61| 9,600]1,282| 50| 8,820[1,058| 42| 8820| 926| 36
: 20 0.040 1,020 11,323 | 52| 9,370|1,124| 44| 7,720| 810| 32| 7,170| 752| 30| 7,170 645| 25
0.75 1.5 30 0.028 1,020 11,323 | 52| 9,370|1,124| 44| 7,720, 810| 32| 7,170| %52| 30| 7,170| 645| 25
10 0.090 6,960 [2,544 1 100| 14,420]2,162 | 85| 11,870|1,603| 63]11,020(1,323| 52| 11,020 1,158 | 46
20 0.045 1,020 11,323 | 52| 9,370|1,124| 44| 7,720| 810| 32| 7,170| 752| 30| 7,170 645| 25
1.4 30 0.030 1,020 11,323 | 52| 9,370|1,124| 44| 7,720| 810| 32| 7,170| 752| 30| 7,170 645| 25
40 0.015 9,600/1,045| 41| 8,080| 888| 35| 6,630 728| 29| 5970| 589| 23| 5970| 530| 21
50 0.011 9,500 950] 37| 8080 807| 32| 6630 662| 26| 5970| 536| 21| 5970| 482] 19
29 20 0.048 |11,020]1,323| 52| 9,370|1,124| 44| 7,720| 810| 32| 7,170| 752| 30| 7,170 645| 25
. 46 0.013 9,500 950] 37| 8,080 807| 32| 6630| 662| 26| 5970| 536| 21| 5970| 482] 19
4 0.120 | 14,200 [2,556 [101]12,070 2,173 | 86| 9,940[1,610] 63| 9,230(1,329| 52| 9,230|1,163| 46
8 0.100 4,200 /2,556 | 10 2,07012,173| 86| 9,940/1,610| 63| 9,2301,329| 52| 9,230|1,163| 46
0.9 1.8 0.4 12 0.080 4,200 /12,556 | 10 2,07012,173 | 86| 9,940/1,610] 63| 9,2301,329| 52| 9,230]1,163| 46
16 0.071 4,200 12,556 | 10 2,07012,173| 86| 9,940/1,610| 63| 9,230]1,329| 52| 9,230]1,163| 46
20 0.062 923011.329| 52| 7.85011.130| 44| 6.460| 814 32| 6.000| 756] 30| 6.000| 648| 26

[Note] Upon usage, please refer to comments and notes below table on page 13.
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Recommended Cutting Conditions

High efficiency

Please refer to P.14 about high accuracy cutting conditions

1 2 3 4 5
Work material Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%

Ball radius| Tool dia. Neck lﬂ]’;‘zﬁr ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE bc angle | length (mm) n vi [IPM  p vi |IPM n vi |IPM n vi |IPM n vi |IPM

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min! mm/min min! mm/min
24 | 0.053 9,230/1,329| 52| 7,850[1,130| 44| 6,460| 814 32| 6,000] 756| 30| 6,000 648| 26
28 | 0.044 9,230/1,329| 52| 7,850|1,130| 44| 6,460| 814| 32| 6,000] 756| 30| 6,000 648| 26
0.9 18 0.4 32 0.036 9,230(1,329| 52| 7,8501,130| 44| 6,460| 814| 32| 6,000, 756| 30| 6,000 648| 26
' : : 36 | 0.028 9,230/1,329| 52| 7,850|1,130| 44| 6,460| 814| 32| 6,000] 756| 30| 6,000 648| 26
38 | 0.020 8,000 /1,152 | 45| 6,800 979| 39| 5600| 706| 28| 5200] 655| 26| 5200| 562| 22
40 | 0.015 8,000/1,152| 45| 6,800 979| 39| 5600| 706| 28] 5200] 655]| 26| 5200| 562| 22
8 | 0.150 |15,200/3,040|120] 12,920 2,584 [102|10,64011,915] 75| 9,880[1,581| 62| 9,880[1,383| 54
12 | 0.090 5,200 3,040 |120| 12,920 2,584 |102| 10,640 |1,915| 75| 9,880[1,581| 62| 9,880|1,383| 54
16 | 0.090 5,200 /3,040 120 12,920 2,584 | 102] 10,640 1,915| 75| 9,880[1,581| 62| 9,880|1,383| 54
0.4 20 | 0.060 2,160/2,189| 86]10,3401,860| 73| 8,510[1,632| 60| 7,900[1,265| 50| 7,900[1,107 | 44
: 25 | 0.050 9,880 (1,581 | 62| 8,400|1,344| 53| 6,916| 968 | 38| 6,420| 899 | 35| 6,420 771| 30
30 | 0.040 9,880 | 1,58 62| 8,400|1,344| 53| 6,920 968| 38| 6420 899| 35| 6,420 771| 30
40 | 0.030 9,880 | 1,58 62| 8,400]1,344| 53| 6,920 968| 38| 6,420| 899| 35| 6,420 771| 30
80 | 0.004 6,150| 86 34| 5230 731| 29| 4305| 560| 22| 4,000| 480| 19| 4,000| 400| 16
12 0.100 | 15,200(3,040(120|12,920|2,584|102| 10,640 |1,915| 75| 9,880|1,581| 62| 9,880|1,383| 54
16 | 0.100 |15,2003,040|120|12,920|2,584|102|10,640|1,915| 75| 9,880|1,581| 62| 9,880|1,383| 54
20 | 0.070 |12,160]2,189| 86|10,340/1,860| 73| 8512]1,532| 60| 7,900[1,265| 50| 7,900[1,107| 44
25 | 0.070 9,880/1,581| 62| 8,400]1,344| 53| 6916| 968| 38| 6,420 899| 35| 6,420| 771| 30
30 | 0.045 9,880(1,581| 62| 8,400|1,344| 53| 6,916| 968 | 38| 6,420 899 | 35| 6,420 771| 30
0.9 35 | 0.045 9,880/1,581| 62| 8,400|1,344| 53| 6916| 968| 38| 6,420 899| 35| 6,420| 771| 30
40 | 0.035 9,880/1,581| 62| 8,400]1,344| 53| 6916 968| 38| 6,420 899| 35| 6,420| 771| 30
50 | 0.017 8510/1,192| 47| 7,240/1,013| 40| 5958| 775| 31| 5530] 664| 26| 5530| 553| 22
1 2 60 | 0.009 7,2401,013| 40| 6,150| 861| 34| 5065| 658| 26| 4,700 564 | 22| 4,700 470| 19
70 | 0.005 6,150 861| 34| 5230 731| 29| 4,305| 560 22| 4,000] 480| 19| 4,000| 400| 16
75 | 0.005 6,150 861| 34| 5230 731] 29| 4,305| 560| 22| 4,000] 480| 19| 4,000 400| 16
10 | 0.110 |15,200/3,040|120|12,920]2,584|102]10,640[1,915| 75| 9,880[1,5681| 62| 9,880|1,383| 54
16 | 0.110 |15,200[3,040[120| 12,920 2,584 102|10,640|1,915| 75| 9,880|1,581| 62| 9,880|1,383| 54
20 | 0.075 |12,160/2,189| 86|10,340/1,860| 73| 8512|1,532| 60| 7,900[1,265| 50| 7,900|1,107| 44
22 0.075 [12,160]2,189| 86| 10,340|1,860| 73| 8,512[1,5632| 60| 7,900[1,265| 50| 7,900|1,107 | 44
1.4 25 | 0.062 9,880/1,581| 62| 8,400]1,344| 53| 6916| 968| 38| 6,420 899| 35| 6,420| 771| 30
30 | 0.050 9,880 (1,581 | 62| 8,400|1,344| 53| 6,916| 968| 38| 6,420 899 | 35| 6,420 771| 30
40 | 0.037 9,880/1,581| 62| 8,400|1,344| 53| 6,916| 968| 38| 6,420 899| 35| 6,420| 771| 30
50 | 0.019 8,510/1,192| 47| 7,240/1,013| 40| 5958| 775| 31| 5530] 664| 26| 5530| 553| 22
75 | 0.006 6,150 861| 34| 5230 731] 29| 4,305| 560| 22| 4,000] 480| 19| 4,000 400| 16
12 0.120 | 15,200(3,040(120|12,920|2,584|102| 10,640 1,915| 75| 9,880|1,581| 62| 9,880|1,383| 54
29 15 | 0.120 |15,2003,040|120|12,920]2,584|102] 10,640[1,915| 75| 9,880[1,581| 62| 9,880|1,383| 54
: 20 | 0.080 |12,160[2,189| 86|10,340/1,860| 73| 8512]1,532| 60| 7,900[1,265| 50| 7,900[1,107| 44
a1 0.040 9,880/1,581| 62| 8,400|1,344| 53| 6916| 968| 38| 6,420 899| 35| 6,420| 771| 30
4.9 20 | 0.087 2,16012,189| 8610,3401,860| 73| 8512|1,532| 60| 7,900|1,265| 50| 7,900[1,107| 44
8 | 0.320 2,72013,816[150] 10,810[3,244 | 128] 8,904[2,404| 95| 8,270[1,984| 78] 8,270|1,736| 68
16 | 0.220 2,720/3,816 150/ 10,810 3,244 | 128| 8,904 2,404 | 95| 8,270[1,984| 78| 8,270|1,736| 68
20 | 0.150 2,72013,4341135/10,8102,919|115]| 8,904|2,137| 84| 8,270[1,736| 68| 8,270|1,488| 59
0.4 30 | 0.080 |10,176|2,748|108| 8,6502,335| 92| 7,123]1,496| 59| 6,610[1,389| 55| 6,610[1,191| 47
40 | 0.060 8,270/1,984| 78| 7,030]1,687| 66| 5788|1,215| 48| 5370[1,129| 44| 5370| 967| 38
50 | 0.043 8,270/1,984| 78| 7,030/1,687| 66| 5,788|1,215| 48] 5370[1,129| 44| 5370| 967| 38
80 | 0.016 6,230 /1,371 | 54| 5,300]1,165| 46| 4,363| 896| 35| 4,050 748| 29| 4,050| 673| 26
15 | 0.250 |12,720/3,816[150(10,810|3,244128| 8,904 |2,404| 95| 8,270(1,984| 78| 8,270|1,736| 68
20 | 0.170 2,720/3,4341135|10,810|2,919|115| 8,904|2,137| 84| 8270]1,736| 68| 8,270|1,488| 59
30 | 0.090 0,180/2,748 108 8,650]2,335| 92| 7,123]1,496| 59| 6,610[1,389| 55| 6,610[1,191| 47
1.5 3 35 0.080 0,180/2,748|108| 8,650]2,335| 92| 7,123]1,496| 59| 6,610[1,389| 55| 6,610[1,191| 47
0.9 40 | 0.070 8,270(1,984| 78| 7,030|1,687| 66| 5788|1,215| 48| 5370|1,129| 44| 5370| 967| 38
50 | 0.050 8,270/1,984| 78| 7,030|1,687| 66| 5,788|1,215| 48| 5370[1,129| 44| 5370| 967| 38
60 | 0.030 7,120/1,710| 67| 6,060]1,453| 57| 4,986[1,047| 41| 4,630 972| 38| 4,630| 833] 33
70 | 0.020 6,230 /1,496 | 59| 5,300]1,271| 50| 4,363| 916| 36| 4,050] 851| 34| 4,050 729| 29
90 | 0.013 6,230(1,371| 54| 5300|1,165| 46| 4,363| 896| 35| 4,050| 748| 29| 4,050| 673| 26
30 | 0.100 |10,180[2,748108| 8,650|2,335| 92| 7,123|1,496| 59| 6,610[1,389| 55| 6,610[1,191| 47
1.4 40 | 0.075 8,270/1,984| 78| 7,030/1,687| 66| 5788|1,215| 48| 5370[1,129| 44| 5370| 967| 38
: 50 | 0.053 8,270/1,984| 78| 7,030/1,687| 66| 5788|1,215| 48| 5370[1,129| 44| 5370| 967| 38
66 | 0.022 6,230(1,496| 59| 5,300|1,165| 46| 4,363| 916| 36| 4,050 748| 29| 4,050 673| 26
2.9 30 | 0.110 ]10,180/2,748108| 8650|2,335] 92| 7,123|1,496| 59| 6,610(1.389| b5| 6,610[1,191| 47
0.4 60 | 0.060 7,800/1,590| 63| 6,600[1,350] 53] 5,800[1,120| 44| 5,000 920| 36| 5000| 870| 34
. 100 | 0.030 6,230 /1,246| 49| 5,300]1,059| 42| 4,350 869| 34| 3,920 704| 28| 3,920| 633]| 25
20 | 0.320 ]11,900/2,860]113]10,100|2,420| 95| 9,000/2,0560| 81| 7.800|1,680| 66| 7,800|1,590| 63
30 | 0.230 |11,900|2,570]101]10,100/2,180| 86| 9,000/1,850| 73| 7,800|1,520| 60| 7,800|1,430| 56
2 4 35 | 0.200 |11,900[2,570]101]10,100/2,180| 86| 9,000/1,850| 73| 7,800[1,520| 60| 7,800[1,430| 56
0.9 40 | 0.140 9,500/1,940| 76| 8,100]1,650| 65| 7,200|1,400| 55| 6,200[1,140| 45| 6,200|1,080| 43
50 | 0.110 7,800[1,590| 63| 6,600|1,350| 53| 5,800|1,120| 44| 5,000 920| 36| 5000 870| 34
60 | 0.070 7,800/1,590| 63| 6,600]1,350| 53| 5,800|1,120| 44| 5,000 920| 36| 5000| 870| 34
120 | 0.030 6,23011.246] 49| 5300]/1,059] 42] 4350] 869 34| 3.920] 704] 28] 3,920| 633] 25




Work material

1

2

3

4

5

Carbon Steels,

Stainless Steels,

Pre-hardened Steels

Hardened Steels

Hardened Steels

Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (65~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%

Ball radius| Tool dia. Neck %’;‘éﬁ’ ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE DC angle | length (mm) n vi |IPM n vi |IPM n vi |IPM n vi |IPM n vi |IPM

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-! mm/min
1.4 45 | 0.120 7,800[1,590| 63] 6,600[1,350] 53] 5,800[1,120[ 44] 5000 920| 36| 5000| 870| 34
2 4 : 80 | 0.060 6,230(1,246| 49| 5300|1,059| 42| 4350| 869| 34| 3920| 704| 28| 3920| 633| 25
2.9 25 | 0.250 [11,900/2,570[101{10,100]2,180| 86| 9,000]1,850| 73| 7,800,1,520| 60| 7,8001,430| 56
0.4 100 | 0.055 4,050] 850| 33| 3440 722] 28| 2,820| 591| 23] 2,540| 479| 19[ 2,5640| 431] 17
30 | 0.340 9,500/2,140| 84| 8,100]1,820| 72| 7,200|1,540| 61| 6,200(1,260| 50| 6,200[1,190| 47
0.9 40 | 0.250 9,600|2,140| 84| 8,100|1,820| 72| 7,200|1,540| 61| 6,200[1,260| 50| 6,200|1,190| 47
25 5 : 60 | 0.150 6,200(1,320| 52| 5,300|1,130| 44| 4,700 950| 37| 4,000] 770| 30| 4,000| 720| 28
* 90 | 0.080 4,050 850| 33| 3440 722| 28| 2,820 591| 23| 2,540| 479| 19| 2,5640| 431] 17
1.4 60 | 0.165 6,200/1,320| 52| 5,300]1,130| 44| 4700| 950| 37| 4,000| 770]| 30| 4,000 720| 28
: 74 | 0.160 6,200(1,320| 52| 5,300|1,130| 44| 4,700 950| 37| 4,000] 770| 30| 4,000| 720| 28
2.9 40 | 0.300 9,600[2,140| 84| 8,100,1,820| 72| 7,200/1,540| 61| 6,200[1,260| 50| 6,200]1,190| 47
0.4 120 | 0.060 4,200 840] 33| 3570 714] 28] 2,930| 586| 23] 2,900 522| 21| 2,900 469| 18
30 | 0.450 8,000/2,000] 79| 6,800]1,700| 67| 6,000]1,430| 56| 5,200({1,170| 46| 5,200[1,110| 44
40 | 0.400 8,000(1,800| 71| 6,800|1,530| 60| 6,000|1,280| 50| 5,200[1,050| 41| 5,200| 990| 39
45 | 0.370 8,000/1,800] 71| 6,800]1,530| 60| 6,000|1,280| 50| 5,200[{1,050| 41| 5200| 990| 39
0.9 50 | 0.320 8,000/1,800] 71| 6,800]1,530] 60| 6,000]1,280| 50| 5,200{1,050] 41| 5200 990| 39
3 6 : 60 | 0.220 6,400/1,360| 54| 5400]1,150| 45| 4,800| 970| 38| 4,100 780| 31| 4,100 740| 29
70 | 0.180 5,200 |1,110| 44| 4,400| 940| 37| 3,900| 790| 31| 3,400| 650| 26| 3,400| 610| 24
80 | 0.140 5,200 1,110| 44| 4,400| 940| 37| 3,900| 790| 31| 3,400| 650| 26| 3,400| 610| 24
120 | 0.072 4,200 840] 33| 3570 714] 28] 2930| 586| 23| 2,640| 475]| 19| 2,640| 427| 17
1.4 50 | 0.350 8,000/1,800] 71| 6,800]1,530] 60| 6,000]1,280| 50| 5,200({1,050| 41| 5200| 990| 39
: 96 | 0.170 4,620 925| 36| 3,930| 786 | 31| 3220| 644| 25| 2900| 522| 21| 2900| 469| 18
2.9 30 | 0.540 8,000[2,000] 79| 6,800,1,700| 67| 6,000/1,430| 56| 5,200[1,170| 46| 5,200]1,110] 44
0.9 45 | 0.370 8,000/1,800] 71| 6,800[1,530] 60| 6,000[1,280]| 50| 5,200[1,050] 41[ 5200 990| 39
3.5 7 1.4 60 | 0.350 6,400/1,360| 54| 5,400]1,150| 45| 4,800| 970| 38| 4,100 780| 31| 4,100 740] 29
2.9 40 | 0.500 8,000/1,800| 71| 6,800]1,530| 60| 6,000]1.280| 50| 5,200]1,050] 41| 5,200 990| 39
0.4 120 | 0.170 3840 805| 32| 3,260| 684| 27| 2,670 560| 22| 2,400| 453| 18] 2,400| 407| 16
50 | 0.500 6,000|1,460| 57| 5,100|1,240| 49| 4,500|1,040| 4 3900| 850| 33| 3,900 810 32
55 | 0.470 6,000|1,460| 57| 5,100|1,240| 49| 4,500|1,040| 4 3900| 850| 33| 3,900 810 32
0.9 60 | 0.430 6,000|1,460| 57| 5,100|1,240| 49| 4,500|1,040| 4 3,900| 850| 33| 3,900| 810| 32
4 8 : 70 | 0.330 6,000|1,460| 57| 5,100|1,240| 49| 4,500[1,040| 4 3900, 850| 33| 3,900 810 32
80 | 0.250 4,800/1,100| 43| 4,080 935| 37| 3,350| 767| 30| 3,020| 622| 24| 3,020| 559| 22
120 | 0.190 3840| 805] 32| 3260 684] 27| 2,670 560| 22| 2,400| 453| 18| 2,400| 407| 16
1.4 50 | 0.550 6,000|1,460| 57| 5,100|1,240| 49| 4,500|1,040| 41| 3,900 850| 33| 3,900| 810| 32
. 98 | 0.250 3840| 805| 32| 3,260| 684| 27| 2,670 560| 22| 2,400| 453| 18| 2,400| 407| 16
2.9 35 | 0.700 6.000/1,460] 57| 5,100]1,240] 49| 4,500]1.,040| 41| 3,900 850] 33| 3,900| 810] 32
0.4 120 | 0.250 3,120 780 3 2650] 663] 26| 2,170| 542] 21| 1,950 438] 17| 1,950 394| 16
60 | 0.700 4,800|1,300| 5 4,100|1,110| 44| 3,600, 920| 36| 3,100 750| 30| 3,100| 710| 28
0.9 65 | 0.600 4,800[1,300| 51| 4,100|1,110| 44| 3,600 920| 36| 3,100 750| 30| 3,100| 710| 28
5 10 : 75 | 0.500 4,800/1,300] 51| 4,100]1,110] 44] 3,600] 920| 36| 3,100| 750| 30| 3,100 710| 28
86 | 0.400 3,840/1,000] 39| 3260| 850| 33| 2,670 696| 27| 2,400| 563| 22| 2,400| 506| 20
1.4 55 | 0.800 4,800(1,300| 51| 4,100|1,110| 44| 3,600 920| 36| 3,100| 750| 30| 3,100| 710| 28
. 120 | 0.270 3,120 780 31| 2,650| 663| 26| 2,170| 542| 21| 1,950| 438| 17| 1,950| 394| 16
2.9 35 | 0.900 5,280[1.480| 58] 4,490[1,258| 50| 3,680]1.031| 41| 3,310 834] 33| 3,310| 750] 30
0.4 120 | 0.380 2,500 750] 30] 2,130 637| 25[ 1,810 541[ 21| 1,630] 438] 17| 1630] 394| 16
0.9 75 | 0.720 3,840[1,250| 49| 3,260|1,062| 42| 2,770 902| 36| 2,490| 729| 29| 2,490| 656| 26
6 12 . 120 | 0.400 2500 750| 30| 2,130| 637 25| 1,810 541| 21| 1,630| 438| 17| 1,630| 394| 16
1.4 80 | 0.790 3.840/1,2560] 49| 3,260]1,062| 42| 2,770| 902| 36| 2,490| 729| 29| 2,490| 656| 26
. 106 | 0.450 2,500 750| 30| 2,130 637| 25| 1,810 541| 21| 1,630] 438| 17| 1,630| 394| 16
2.9 60 | 0.900 3,84011,250| 49| 3,260]1,062| 42| 2,770] 902| 36| 2,490] 729| 29| 2,490| 656| 26

#* (1) Standard cutting depth 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 processing, 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.

[Cutting depth setting example]

When cutting rib groove contours in pre-harden steel (50HRC) using an EPDBPE2020-25-09-ATH tool:
Cutting depth = 0.07 (standard cutting depth) x 0.65 (cutting depth factor for Group 4 pre-harden steel) x 0.8 (for closed-area cutting) = 0.036mm

[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

High accuracy
cuttiing condit

Please refer to P.10 about high efficiency cutting conditions

0.034 |40,000]1.512] 60]|34,000/1,285| 51]28,000] 953 | 38]26,000| 786| 31]|26,000] 688| 27
0.024 |40,000]1,512] 60]|34,000/1,285| 51]28,000] 953 | 38]26,000| 786| 31]|26,000] 688| 27

1 2 3 4 5
Work material Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%
Ball radius| Tool dia. Neck lﬂ]’;%ir ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE DC angle | length (mm) n vi |IPM n vi |IPM n vi |IPM n vi |IPM n vi |IPM
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min! mm/min min! mm/min
1 0.012 ]40,000| 560| 22]34,000| 476 9128,000] 353| 14]26,000] 291] 11[26,000] 255| 10
0.4 1.5 | 0.006 |[40,000| 560| 22|34,000| 476 9128,000] 353| 14|26,000] 291| 11[26,000] 255| 10
. 2 0.004 |32,000] 323| 13]27,200| 274 1122,400| 226 920,800 86 7120,800| 163 6
3 0.003 |21,000| 165 6]17,850| 140 6114640 115 51 13,200 03 4113,200 92 4
2 0.005 |32,000| 323| 13]27,200| 274| 11]22,400| 226 9120,800 86 7120,800| 163 6
0.9 2.5 | 0.003 |26,000| 233 9]122,100| 198 818,200 143 6] 16,900 32 5/16,900| 113 4
0.1 0.2 3 0.003 21,000 165 617,850 140 6]14,640| 115 5113,200| 103 413,200 92 4
1 0.014 40,000 560] 22]34,000] 476] 19/28,000] 353| 14]26,000{ 291| 11{26,000] 255| 10
1.4 2 0.006 |32,000| 323| 13]27,200| 274| 11]22,400| 226 920,800 186 7120,800| 163 6
3 0.004 |21,000| 165 6]117,850| 140 6]14,640| 115 5113,200| 103 413,200 92 4
1 0.015 40,000 560| 22]34,000| 476| 19|28,000| 353| 14]26,000] 291| 11]26,000| 255| 10
2.9 2 0.006 [32,000] 323] 13]27,200| 274| 11]22,400| 226 9120,800| 186 7120,800| 163 6
3 0.005 121,000| 165 6117850 140 614,640 115 5113,200] 103 4] 13,200 92 4
0.4 2 0.018 [40,000| 840| 33|34,000] 714] 28]28,000| 529| 21]26,000| 437| 17[26,000] 382| 15
0.15 | 0.3 : 3 0.008 [32,000| 484| 19]27,200| 412| 16|22,400| 339| 13]|20,800| 279| 11]/20,800| 244| 10
: : 0.9 3 0.009 [32,000| 484| 19]27,200| 412] 16/22,400| 339| 13/20,800| 279| 11[{20,800| 244| 10
: 4 0.005 |26,000] 349 14122100 297| 12]18,200| 214 816,900 199 816,900 170 7
2 0.025 [40,000[1,120] 44]34,000] 952] 37|28,000| 706| 28|26,000| 582] 23[26,000] 510| 20
3 0.014 140,0001,120| 44134,000| 952 | 37[28,000| 706| 28|26,000| 582| 23|26,000| 510| 20
0.4 4 0.005 [32,000| 645] 25|27,200| 548] 22|22,400| 452| 18]20,800| 372| 15[20,800| 326| 13
e . 5 0.004 [26,000| 466| 18|22,100] 396| 16/18,200| 286| 11]16,900| 265| 10] 16,900 | 227 9
=g 6 0.003 | 21,000 330| 13]17,850| 280| 11{14,640| 230 913,200 186 7113,200| 167 7
a> 8 0.002 | 17,000| 190 7114,450| 162 611,850 132 510,700 107 410,700 96 4
0 2 0.027 [40,000|1,120| 44]34,000] 952| 37|28,000| 706| 28|26,000| 582| 23[26,000] 510| 20
ge 0.2 0.4 0.9 4 0.006 [32,000| 645| 25|27,200| 548] 22|22,400| 452| 18]20,800| 372| 15[20,800| 326| 13
= . : . 5 0.005 |26,000| 466 1822100 396| 16|18,200| 286| 11]|16,900| 265| 10| 16,900| 227 9
o0& 6 0.004 21,000 330| 13]17850| 280| 11/14,640| 230 913,200 186 7113,200| 167 7
> 2 0.029 [40,000|1,120| 44]34,000] 952| 37|28,000| 706| 28|26,000| 582| 23[26,000] 510| 20
1.4 4 0.007 [32,000| 645| 25|27,200| 548] 22|22,400| 452| 18]20,800| 372| 15[20,800| 326| 13
6 0.005 |21,000| 330| 13]17,850| 280| 11[{14,640| 230 913,200 186 7113,200| 167 7
2 0.032 |40,0001,120| 44134,000| 952 | 37[28,000| 706| 28|26,000] 582| 23|26,000| 510| 20
2.9 4 0.008 [32,000| 645| 25]127,200| 548| 22[22,400| 452] 18]20,800] 372| 15/20,800| 326| 13
6 0.006 | 21,000 330 13117850 280| 11[14.640] 230 9113200 186 7113,200] 167 7
0.4 4 0.018 [40,000[1,400| 55|34,000]1,190] 47]28,000] 882| 35|26,000| 728] 29[26,000| 637| 25
: 6 0.010 |26,000| 728| 29]22,100| 619| 24|18,200| 510| 20|16,900| 426| 17]16,900| 383| 15
0.25 | 0.5 6 0.012 [26,000| 728| 29|22,100| 619] 24/18,200| 510| 20/16,900| 426| 17[16,900| 383| 15
0.9 8 0.009 [26,000| 510] 20|22,100] 433] 17/18,200| 312| 12]16,900| 290| 11[{16,900| 249| 10
12 0.004 [22,400| 502] 20[19,040| 426] 17/15680| 307| 12]14560| 286| 1114660 245] 10
2
4
5
6
6
7
2
4
6
8

027 | 054 | 0.4 0.018 [40,000|1.058| 42|34,000[1,000| 39|28,000| 823| 32]26,000| 728| 29|26,000| 582| 23
. : : 0.014 [26,000| 871] 34[22,100| 741| 29]18,200| 610| 24[16,900| 473| 19]16,900| 440| 17
5 | 0.013 |26,000| 708| 28]|22,100| 601 | 24]18200| 433| 17/16,900| 403 | 16| 16,900 345| 14

0.012 126,000 629]| 25/22.100| 568 22]18.200] 410| 16]/16.900] 380| 15]/16.900] 326| 13

0.039 ]40,000]1.680| 66]34,000]1.428 | 56]28,000]1.058| 42]26,000| 874| 34]26,000] 764| 30

0.025 [40,000|1.680| 66|34.000|1.428| 56| 28,000 |1.058 | 42]26,000| 874| 34|26,000| 764| 30

0.013 32,000 967| 38|27200| 823| 32|22,400| 678 | 27]20,800| 559| 22]|20,800| 489| 19

0.4 0.012 126,000 699| 28|22,100| 594| 23]18,200] 489| 19]16,900| 408| 16]16,900| 367| 14

10 0.011 [26,000| 612] 24[22,100| 520| 20| 18,200 375| 15]16,900| 348| 14]16,900| 298| 12

12 0.007 [26,000| 612] 24[22,100| 520| 20| 18,200 375| 15[16,900| 348| 14[16,900| 298| 12

15 0.004 |22,400| 602| 24|19,040| 512| 20| 15.680| 369 | 15]|145660| 294| 12]14,560| 249| 10

4 0.027 |40,000]1,680| 66|34,000|1.428 | 56| 28,000 |1,058 | 42]26,000| 874| 34]26,000] 764| 30

6 0.015 32,000 967| 38|27,200| 823| 32]22,400| 678| 27]20,800| 559| 22]20,800| 489| 19

0.9 8 0.014 [26,000| 699| 28[22,100| 594 | 23]18,200| 428| 17]16,900| 398| 16| 16,900| 341| 13

: 10 0.013 [26.000| 612| 24|22,100| 520| 20|18.200| 375| 15]/16,900| 348| 14]|16.900| 298| 12

0.3 0.6 12 0.009 | 26,000 612]| 24|22,100| 520| 20|18,200| 375| 15]/16,900| 348| 14]16,900| 298| 12
15 0.005 [22,400| 602| 24[19,040| 512| 20]15.680| 369| 15]14,560| 294| 12| 14560| 249| 10

4 0.029 [40,000|1.680| 66|34.000|1.428| 56| 28,000 |1.058 | 42]26,000| 874| 34]26,000| 764| 30

5 0.020 |36.000]1,260| 50|30,600|1,071| 42]25,090| 878 | 35|22,680| 711| 28]|20,320| 575| 23

1.4 6 0.017 32,000 967| 38|27,200| 823| 32]22,400| 678| 27]20,800| 559| 22]20,800| 489| 19

: 8 0.015 [26,000| 699| 28[22,100| 594 | 23]18,200| 428| 17]16,900| 398| 16| 16,900| 341| 13

10 0.014 [26,000| 612] 24[22,100| 520| 20| 18,200 375| 15[16,900| 348| 14[16,900| 298| 12

20 0.004 |19,300| 466| 18|16.410| 396| 16]13.460| 325| 13]12,110| 262| 10]|12,110] 236| 9

6 0.016 32,000 967| 38|27.200| 823| 32]22,400| 678| 27]20,800| 559| 22]20,800| 489| 19

2.9 8 0.015 [26,000| 699| 28[22,100| 594| 23]18,200| 428| 17]16,900| 398| 16]16,900| 341| 13

. 12 0.009 [26,000| 612] 24[22,100| 520| 20| 18,200 375| 15[16,900| 348| 14[16,900| 298| 12

20 0.005 119.300] 466| 18)16.410] 396| 16]13.460| 325| 13]12110] 262 10]12110] 236| 9

4 0.043 ]32,000]1,792] 71]27,200|1,5623| 60]22,400[1,129| 44]20,800| 932| 37]20,800] 816| 32

0.4 0.8 0.4 6 0.032 |32,000]1,792] 71]27,200|1,523| 60]22,400]1.129| 44]20,800| 932| 37]20,800| 816| 32
: : : 8 0.016 [25,600]1.033| 41[21,760| 877| 35|17.920| 722| 28]16,640| 596| 23| 16,640| 522| 21
12 0.015 120.800| 746] 29117680 634| 25| 14560] 489 | 19]13520] 424 17]13520] 363 14




Work material

1

2

3

4

5

Carbon Steels,

Stainless Steels,

Pre-hardened Steels

Hardened Steels

Hardened Steels

Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (65~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%

Ball radius| Tool dia. Neck %’;‘iﬁ’ ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE bc angle | length (mm) n vi |IPM n vi |IPM n vi |IPM n vi |IPM n vi |IPM

(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min-! mm/min min-! mm/min
8 0.018 |25,6001,033| 41][21,760[ 877| 35[17,920] 722| 28[16,640| 596| 23]16,640| 522| 21
0.9 12 0.017 [20,800| 746] 29/17,680| 634| 25|14,560| 489| 19[13,620| 424| 17[135620| 363| 14
0.4 0.8 16 0.015 [20,800| 652| 26|17.680| 554| 22|14,560| 428| 17[13520| 371| 15[135620| 318| 13
29 16 0.017 [20,800| 652| 26|17,680| 554| 22]|14,560| 428| 1713520 371] 15[135620] 318| 13
' 20 0.015 [19,300| 586] 23/16,410] 498 | 20| 13,460 409| 16[{12,110| 330] 13[12,110] 297| 12
4 0.044 [28,3001,783] 70[24,060[1,515| 60| 19,730[1,242| 49[17,760[1,006| 40[17,760| 905| 36
8 0.035 |28,3001,783| 70|24,060|1,515| 60| 19,730[1,242| 49| 17,760|1,006| 40|17,760| 905| 36
12 0.031 8,400 928| 37|15,640| 788| 3 2,820| 645| 25 540 b22| 21 540 470] 19
0.45 0.9 0.4 16 0.020 8,400 | 928| 37|15,640| 788| 3 2,820| 645| 25 540 | b22| 21 540| 470] 19
: . : 18 0.015 8,400 | 928| 37|15,640| 788| 3 2,820| 645| 25 ,540| 522 21 ,b40| 470] 19
20 0.015 5850| 913| 36|13,470| 775| 31|11,050| 635| 25| 9,950| 514| 20| 9,950| 462| 18
22 0.012 5850 | 913| 36[13,470| 775| 31[11,050] 635| 25| 9,950| 514] 20| 9950| 462| 18
24 0.009 4,150 807] 32|12,030] 685] 27| 9,860| 559| 22| 8870| 451| 18| 8.870| 383| 15
6 0.039 |[25,600]1,792] 71]21,760[1,523| 60| 17,920[1,129| 44[16,640| 932| 37[16,640| 816]| 32
8 0.039 |25,600/1,792| 71|21,760]1,523| 60| 17,920|1,129| 44|16,640| 932| 37|16,640| 816| 32
10 0.023 [20,800/1,310| 52|17,680|1,114| 44|14,560| 917| 36]13,520| 757| 30|13520| 662| 26
15 0.022 [16,640| 932| 37|14,140| 792| 31]|11,650| 612] 24{10,820| 530| 21[10,820| 454| 18
0.4 20 0.015 [16,640| 932| 37|14,140| 792| 31]11,650| 612] 24[10,820| 530| 21[10,820| 454| 18
25 0.014 [14560| 816| 32|12,380| 693| 27|10,190| 535| 21| 9,460| 463| 18| 9,460| 397| 16
30 0.013 [12,480| 699| 28]|10,610| 594 | 23| 8,740| 454| 18] 8110 390| 15| 8110] 325| 13
50 0.006 9500 532] 21| 8080 452| 18| 6,650| 346| 14| 6,180 297| 12| 6,180| 247] 10
70 0.002 8,600| 476| 19| 7,230| 404| 16| 5950| 310| 12| 5530] 266| 10| 5,530| 221 9
6 0.044 125,600/1,792| 71121,760]1,523| 60| 17,920|1,129| 44|16,640| 932| 37[16,640| 816| 32
10 0.025 [20,800/1,310] 5217680 1,114 | 44| 14560 917| 36[13520| 757| 30[13520| 662| 26
15 0.024 116,640 | 932| 37|14,140| 792| 3 1,660 612| 24]110,820| 530| 21/10,820| 454| 18
16 0.024 116,640 932| 37|14,140| 792| 3 1,660 612] 24]110,820| 530| 21/10,820| 454| 18
20 0.017 116,640| 932| 37|14,140| 792| 31[11,650| 612| 24]110,820| 530| 21[10,820| 454| 18
0.9 25 0.016 4560| 816| 32|12,380| 693 | 27|10,190| 535| 21| 9,460| 463| 18| 9,460| 397| 16
: 30 0.015 2,480| 699| 28|10,610| 594 | 23| 8,740| 454 8| 8110] 390| 15| 8,110 325| 13
35 0.010 0,400| 582| 23| 8840| 495| 19| 7,280| 378 5| 6,760 325| 13| 6,760 270] 11
40 0.009 [10,000| 560| 22| 8,500| 476| 19| 7,000| 364 4] 6,500| 312| 12| 6,500 260| 10
0.5 1 50 0.007 9,600 532| 21| 8,080| 452 8| 6,650| 346 4| 6,180 297| 12| 6,180 247| 10
60 0.005 9,000 504| 20| 7,650 429 7] 6,300 328| 13| 5,850| 281] 11| 5850| 234 9
70 0.003 8,600| 476| 19| 7,230 405 6] 5950| 310| 12| 5530 266| 10| 5,530| 221 9
6 0.048 |25,600/1,792| 71|21,760]1,523| 60| 17,920|1,129| 44|16,640| 932| 37[16,640| 816| 32
12 0.034 |20,800/1,310| 52|17,680|1,114| 44|14,560| 917| 36]13,520| 757| 30|13,520| 662| 26
16 0.028 116,640 | 932| 37|14,140| 792| 3 1,660 612] 24]10,820| 530| 21/10,820| 454| 18
1.4 20 0.020 116,640 932| 37|14,140| 792| 3 1,660 612] 24/110,820| 530| 21/10,820| 454| 18
: 22 0.018 116,640| 932| 37|14,140| 792| 31[11,650| 612| 24]110,820| 530| 21[10,820| 454| 18
25 0.017 [14560| 816] 32]|12,380| 693| 27|10,190| 535]| 21| 9,460| 463| 18| 9,460| 397| 16
50 0.008 9500 532] 21| 8080 452| 18| 6,650| 346| 14| 6,180 297| 12| 6,180| 247| 10
90 0.002 8,600| 476| 19| 7,230| 405| 16| 5950| 310| 12| 5530| 266| 10| 5,530| 221 9
10 0.032 120,800/1,310| 52|17,680|1,114| 44[14,560| 917| 36]13,520| 757| 30[13,520| 662| 26
15 0.030 6,640 932| 37/14,140] 792] 31[11,650| 612]| 24/10,820| 530| 21[{10,820| 454| 18
29 20 0.020 6,640 932| 37|14,140] 792| 31[11,650| 612 24/10,820| 530| 21[{10,820| 454| 18
: 30 0.018 2,480 | 699| 28[10,610| 594 | 23| 8,740 454| 18] 8,110 390| 15| 8,110| 325| 13
40 0.011 110,000, 560| 22| 8500| 476| 19| 7,000, 364| 14| 6,500| 312| 12| 6,500 260| 10
50 0.009 9500 532] 21| 8080 452| 18] 6,650| 346| 14| 6,180 297| 12| 6,180| 247| 10
4.9 20 0.022 [16,640| 932] 37]14,140] 792| 31]11,650| 612] 24[10,820| 530| 21[10,820| 454| 18
0.6 1.2 29 20 0.022 [16,640| 932] 37[14,140] 792| 31[11,650| 612] 24[10,820| 530| 21[10,820| 454] 18
i ; . 35 0.013 0,000 560 22| 8500 476| 19| 7,000 364| 14| 6500 312| 12| 6,500 260| 10
8 0.049 6,960 | 1,78 70| 14,420]1,513| 60]11,870]1,122| 44 ,020] 926] 36[11,020] 8 32
0.4 10 0.049 6,960 /1,78 70| 14,420 11,513 | 60| 11,870[1,122| 44 ,020| 926| 36]11,020| 8 32
: 12 0.049 6,960 | 1,78 70| 14,420 11,513 | 60| 11,870[1,122| 44 ,020| 926| 36]11,020| 8 32
30 0.020 1,020 926| 36| 9,370, 787| 31| 7,720| 567| 22| 7,170| 526| 21| 7,170| 452| 18
10 0.056 6,960 1,781 | 70|14,420/1,513| 60| 11,870|1,122| 44]11,020| 926| 36{11,020| 811] 32
0.9 15 0.034 3,570 /1,282 | 50{11,530[1,090| 43| 9,600 897| 35| 8820| 741| 29| 8820| 648| 26
: 20 0.032 1,020 926| 36| 9370| 787| 31| 7,720| 567| 22| 7,170| 526| 21| 7,170 452| 18
0.75 1.5 30 0.024 1,020] 926| 36| 9370, 787| 31| 7,720| 567| 22| 7,170| 526| 21| 7,170 452| 18
10 0.063 6,960 1,781 ] 70|14,420/1,513| 60| 11,870|1,122| 44]11,020| 926| 36{11,020| 811| 32
20 0.038 1,020 926| 36| 9,370 787| 3 7,720| 567| 22| 7,170| 526| 21| 7,170 452 18
1.4 30 0.026 1,020 926| 36| 9,370 787| 3 7,720| 567| 22| 7,170 526| 21| 7,170 452 18
40 0.015 9500| 836| 33| 8080 710| 28| 6,630| 582| 23| 5970| 471| 19| 5970| 424| 17
50 0.01 9500 760] 30| 8080 646| 25| 6,630 530| 21| 5970| 429| 17| 5970| 386| 15
29 20 0.04 11,020 926| 36| 9370 787 31| 7,720 567| 22| 7,170| 526| 21| 7,170| 452| 18
. 46 0.013 9,500 760] 30| 8080 646] 25| 6,630 530| 21| 5970| 429| 17| 5970| 386| 15
4 0.084 |14,200/1,789| 70| 12,070]1,521| 60| 9,940|1,127| 44| 9,230 930| 37| 9,230| 814| 32
8 0.070 4,200 /1,789 | 70| 12,070|1,52 60| 9,940(1,127| 44| 9,230| 930| 37| 9,230| 814| 32
0.9 1.8 0 12 0.056 4,200 /1,789 | 70| 12,070|1,52 60| 9,940/1.,127| 44| 9,230 930| 37| 9,230| 814| 32
16 0.053 4,2001,789| 70|12,070|1,52 60| 9,940]1,127| 44| 9,230 930| 37| 9,230| 814| 32
20 0.050 9230 930| 37| 7.850| 79 31] 6,460] 570] 22| 6,000] 529 21| 6,000 454| 18

[Note] Upon usage, please refer to comments and notes below table on page 17.

o
c
=
=1
@
Q
()
=1
Q
=
o
35

Aoeinooe ybiH



Recommended Cutting Conditions

High accuracy
cuttiing condit

Please refer to P.10 about high efficiency cutting conditions

1 2 3 4 5
Work material Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (55~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%
Ball radius| Tool dia. Neck lﬂ]’;%ir ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE DC angle | length (mm) n vi |IPM n vi |IPM n vi |IPM n vi |IPM n vi |IPM

(mm) (mm) (mm) min-! mm/min min-! mm/min min-’! mm/min min-! mm/min min-! mm/min
24 | 0.045 9,230 930| 37| 7,.850| 79 6,460 570] 22| 6,000] 529| 21| 6,000] 454] 18
28 | 0.037 9,230 930| 37| 7,850| 79 6,460 570| 22| 6,000 529| 21| 6,000] 454| 18
32 | 0.031 9,230 930| 37| 7.850| 79 6,460 | 570| 22| 6,000 529| 21| 6,000 454| 18
4
4

0.9 1.8 0.4

36 | 0024 | 9,230| 930| 37| 7.850| 791 6,460 | 570| 22| 6,000 529| 21| 6.000 54| 18
38 | 0.020 | 8,000 922| 36| 6.800| 783 5,600| 565| 22| 5200 524| 21| 5,200 50| 18
40 | 0.015 | 8,000, 922 | 36| 6.800| 783 5600 565 22| 5200 524| 21| 5200 450 18
8 | 0.105 [15,200[2,128| 84]12,920 1,809 10.640 11,341 | 53| 9.880[1.107| 44| 9,880| 968| 38
12 | 0.063 |15,2002,128 | 84| 12,920 1,809 10,640 11,341 | 53| 9,880|1,107| 44| 9,880| 968| 38
16 | 0.063 | 156,200(2,128 | 84]12,920 |1.809 10,640 (1,341 | 53| 9,880[1.107 | 44| 9.880| 968| 38
20 | 0.043 |12,1601,632| 60| 10,340 |1.302 8,5101.072| 42| 7,900| 886| 35| 7.900| 775| 31
25 | 0.042 | 9,8801.107| 44| 8,400| 941| 37| 6916| 678| 27| 6,420| 629| 25| 6,420| 540| 21
30 | 0.034 | 9,8801.107| 44| 8,400| 941| 37| 6,920| 678| 27| 6,420| 629| 25| 6,420| 540| 21
40 | 0.026 | 9,880[1.107| 44| 8.400| 941| 37| 6.920| 678| 27| 6,420| 629| 25| 6,420| 540| 21
80 | 0.004 | 6,150 689| 27| 5230| 585| 23| 4,305| 448| 18| 4,000| 384| 15| 4,000| 320| 13
12 | 0.070 |15.,200(2,128| 84]12,920|1.,809| 71/10.640/1,341| 53| 9,880|1.107| 44| 9,880| 968| 38
16 | 0.070 |15,200|2,128| 84]12,920|1.809| 71/10,640/1,341| 53| 9.880|1.107| 44| 9.880| 968| 38
20 | 0.049 [12,160[1.,532| 60| 10,340(1,302| 51| 8,512[1,072| 42| 7,900| 886| 35| 7.900| 775| 31
25 | 0.040 | 9.,880[1.107| 44| 8.400| 941| 37| 6.916| 678| 27| 6,420| 629| 25| 6,420| 540| 21
30 | 0.038 | 9,8801.107| 44| 8,400| 941| 37| 6916| 678| 27| 6,420| 629| 25| 6,420| 540| 21
0.9 35 | 0.038 | 9,8801.107| 44| 8,400| 941| 37| 6916| 678| 27| 6,420| 629| 25| 6,420| 540| 21
40 | 0.030 | 9,880[1.107| 44| 8.400| 941| 37| 6.916| 678| 27| 6,420| 629| 25| 6,420| 540| 21
50 | 0.017 | 8510 954| 38| 7.240| 810| 32| 5,958| 620| 24| 5530| 531| 21| 5530| 442| 17
1 2 60 | 0.009 | 7,240, 810| 32| 6.150| 689| 27| 5,065| 526| 21| 4,700 451| 18| 4,700| 376| 15
70 | 0.005 | 6,150| 689| 27| 5230| 585| 23| 4,305| 448| 18| 4,000] 384| 15| 4,000 320 13
75 | 0.005 | 6,150 689| 27| 5230| 585| 23| 4305| 448| 18| 4,000| 384| 15| 4,000| 320| 13
10 | 0.077 |15,200(2,128| 84]12,920(1.809| 71]10,640 1,34 53| 9,880[1.107| 44| 9.880| 968| 38
16 | 0.077 |15,200(2,128| 84]12,920(1.809| 71]10.640 1,34 53| 9,880]1.107| 44| 9.880| 968| 38
20 | 0.064 |12,1601,632| 60| 10,340|1.302| 51| 8,512 [1,072| 42| 7,900| 886| 35| 7.900| 775| 31
22 | 0.064 |[12,160[1.,532| 60| 10,340(1,302| 51| 8,512[1,072| 42| 7,900| 886| 35| 7.900| 775| 31

1.4 25 | 0.053 | 9.,880[1.107| 44| 8.400| 941| 37| 6916| 678| 27| 6,420| 629| 25| 6,420| 540| 21
6.9
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30 | 0.043 | 9,8801.107| 44| 8,400| 941| 37| 6916| 678| 27| 6,420| 629| 25| 6,420| 540]| 21
40 | 0.031 9,880[1.107| 44| 8400, 941| 37| 6916| 678| 27| 6,420| 629| 25| 6,420| 540, 21
50 | 0.019 | 8510 954| 38| 7.240| 810| 32| 5,958| 620| 24| 5530| 531| 21| 5530 442| 17
75 | 0.006 | 6,150 689| 27| 5230| 585| 23| 4,305| 448| 18| 4,000| 384| 15| 4,000| 320| 13
12 | 0.084 |15,200|2,128| 84]12,920]1,809| 71/10,640/1,341| 53| 9,880|1,107| 44| 9.,880| 968 | 38
16 | 0.084 |15,200[2,128| 84]12,920]1.809] 71]10.640/1,341| 53| 9.880|1,107| 44| 9,880| 968| 38
20 | 0.056 |12,160[1.532| 60| 10,340(1,302| 51| 8,512[1,072| 42| 7,900| 886| 35| 7.900| 775| 31
11 0.040 | 9.880|1.265| 50| 8.400|1.075| 42| 6.916| 774| 30| 6.420| 719| 28| 6,420| 617| 24
4.9 20 | 0.061 216011532 60)10.340/1.302| 51| 8512[1.072| 42| 7900, 886| 35| 7.900| 775, 31
8 | 0.224 |12,720]2,671]105|10.810/2,271| 89| 8,904 |1.683| 66| 8,270|1,389| 55| 8,270]1.215| 48
16 | 0.154 [12,720]2,671|105]10.8102,271| 89| 8,904 1,683 | 66| 8270]1,389| 55| 8,270[1.215| 48
20 | 0.105 |12,720(2,404| 95|10,810(2,043| 80| 8.904[1.496| 59| 8,270|1.215| 48| 8,270|1.042| 41

8,6

7

7

[N

—_

2.9

0.4 30 | 0.056 |10,176/1.924| 76| 8.650|1.635| 64| 7.123]1,047| 41| 6,610] 972| 38| 6,610 834| 33
40 | 0.051 8,27011,389| 55| 7,030/1.181| 46| 5,788| 851| 34| 5370| 90| 31| 5.370| 677| 27
50 | 0.037 | 8,270[1.,389| 55| 7,030[1,181| 46| 5,788| 851| 34| 5370| 790| 31| 5370| 677| 27
80 | 0.016 | 6,230 994| 39| 5300| 846| 33| 4363 609| 24| 4,050| 566| 22| 4,050| 485| 19
15 | 0.175 ]12,720]2,671]105|10,810/2,271| 89| 8,.904|1.683| 66| 8,270|1,389| 55| 8,270|1,215| 48
20 | 0.119 [12,720|2,404| 95]10,810[2,043| 80| 8,904 [1.,496| 59| 8,270[1.215] 48| 8,270[1.042| 41
30 | 0.063 |10.180[1.924| 76| 8,650(1.,635| 64| 7.123[1.047| 41| 6,610| 972| 38| 6,610 834| 33
1.5 3 35 | 0.060 |10.180[1.924| 76| 8,650(1.635| 64| 7.123][1.047| 41| 6,610| 972| 38| 6,610 834| 33
0.9 40 | 0.060 | 8,270/1.389| 55| 7,030(1.181| 46| 5,788 | 851| 34| 5370| 790| 31| 5370| 677| 27
50 | 0.043 | 8,270/1.389| 55| 7,030(1.181| 46| 5,788 | 851| 34| 5370| 790| 31| 5370| 677| 27
60 | 0.026 | 7.120(1.,197| 47| 6,060(1,017| 40| 4.986| 733| 29| 4,630| 680| 27| 4,630| 583| 23
70 | 0.020 | 6,230 994| 39| 5300| 846| 33| 4363 609| 24| 4,050| 566| 22| 4,050| 485| 19
90 | 0.013 | 6.230| 994| 39| 5,300| 846| 33| 4,363| 609| 24| 4,060| 566| 22| 4,050| 485| 19
30 | 0.070 110,1801.924| 76| 8.650|1.635| 64| 7.123]1,047| 41| 6.610] 972| 38| 6,610 834| 33
40 | 0.064 | 8270[1.,389| 55| 7,030[1.181| 46| 5,788| 851 | 34| 5370| 790| 31| 5370 677| 27
50 | 0.045 | 8,270(1,389| 55| 7,030(1.181| 46| 5,788| 851 | 34| 5370| 790| 31| 5370| 677| 27
66 | 0.022 | 6,230 994| 39| 5,300| 846| 33| 4,363| 609| 24| 4,060| 566| 22| 4,050| 485| 19
2.9 30 | 0.077 110.180/1.924| 76| 8.650|1.635| 64| 7.1231.047| 41| 6.610] 972| 38| 6.610] 834 33
60 | 0.051 7.800[1.113| 44| 6,600 945| 37| 5,800| 784] 31| 5000| 644| 25| 5,000| 609| 24

NN

1.4

us 100 | 0.030 | 6.230| 997| 39| 5300| 847| 33| 4350| 695| 27| 3920| 563| 22| 3,920| 506| 20

20 | 0.224 111,900/2,002| 79]10,100|1.694| 67| 9,000|1,435| 56| 7,800|1,176| 46| 7.800|1.113| 44

30 | 0.161 [11.900/1.799| 71]10,100]1.526| 60| 9,000]1,295| 51| 7.800]1,064| 42| 7,800]1.001| 39

2 4 35 | 0.140 |11,900/1,799| 71[10,100]1.,526] 60| 9,000]1,295]| 51| 7.800]1,064| 42| 7,800]1.001| 39
0.9 40 | 0.098 | 9,500(1,358| 53| 8,100[1.155| 45| 7,200 980| 39| 6,200 798| 31| 6,200 756| 30

50 | 0.094 | 7,800/1.113| 44| 6.600| 945| 37| 5,800| 784| 31| 5,000| 644| 25| 5,000 609| 24
60 | 0.060 | 7.800|1.113| 44| 6.600| 945| 37| 5800| 784| 31| 5,000 644| 25| 5000 609| 24
120 | 0.025 | 6230 997| 39| 5300] 847] 33| 4350| 695| 27| 3920 563] 22| 3920 506 20




1 2 3 4 5

Work material Carbon Steels, Stainless Steels, Pre-hardened Steels Hardened Steels Hardened Steels
Alloy Steels Tool Steels
(180~250HB) (25~35HRC) (35~45HRC) (45~55HRC) (65~65HRC)
Ratio to standard depth of cut 100% 90% 80% 65% 60%
Ball radius| Tool dia. Neck %’;‘éﬁ’ ap Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate Revolution | Feed rate
RE DC angle | length (mm) n vi |IPM n vi |IPM n vi |IPM n vi |IPM n vi |IPM
(mm) (mm) (mm) min-! mm/min min-! mm/min min-! mm/min min! mm/min min-! mm/min
1.4 45 | 0.102 7,800[1,113] 44] 6,600 945] 37| 5800| 784[ 31| 5000| 644] 25| 5000| 609| 24
2 4 . 80 | 0.051 6,230 872| 34| 5300 741| 29| 4,350| 608| 24| 3920| 493| 19| 3,920| 443| 17
2.9 25 | 0.175 111,900(1,799| 71/10,100]1,526| 60| 9,000|1,295| 51| 7,800/1,064| 42| 7,800]1,001] 39
0.4 100 | 0.047 4,050 595| 23| 3,440 505] 20| 2,820 414 16| 2,540 335]| 13| 2,640 302] 12
30 | 0.238 9,500/1,498 | 59| 8,100]1,274| 50| 7,200]1,078| 42| 6,200 882| 35| 6,200 833] 33
0.9 40 | 0.175 9,600(1,498| 59| 8,100|1,274| 50| 7,200|1,078| 42| 6,200 882| 35| 6,200| 833| 33
25 5 : 60 | 0.128 6,200 924| 36| 5300| 791| 31| 4,700 665| 26| 4,000| 539| 21| 4,000| 504| 20
: 90 | 0.068 4,050 595| 23| 3,440 505| 20| 2,820| 414 16| 2,540| 335| 13| 2,5640| 302| 12
1.4 60 | 0.140 6,200 924| 36| 5300, 791| 3 4,700 665| 26| 4,000| 539| 21| 4,000] 504| 20
: 74 | 0.136 6,200 924 | 36| 5300, 791| 3 4,700| 665| 26| 4,000 539| 21| 4,000 504| 20

2.9 40 | 0.210 | 9.500[1.498 | 59| 8,100/1.274| 50| 7,200,1.078| 42| 6200 882| 35| 6,200 833| 33

0.4 120 | 0.051 4,200 588| 23| 3,5670| 500] 20| 2,930 410| 16] 2900| 365| 14| 2,900| 328| 13

30 | 0.315 | 8,000|1.400| 55| 6.800/1,190| 47| 6,000[1,001| 39| 5200| 819]| 32| 5,200| 777| 31

40 | 0.280 | 8,000|1.260| 50| 6.800]1.071| 42| 6,000 896| 35| 5,200| 735| 29| 5200| 693| 27

45 | 0.259 | 8,000|1.260| 50| 6.800]1.071| 42| 6,000 896| 35| 5,200| 735| 29| 5200| 693| 27

0.9 50 | 0.224 | 8,000|1.260| 50| 6,800]1.071| 42| 6,000 896| 35| 5200 735| 29| 5200| 693| 27

3 6 . 60 | 0.154 | 6,400 952| 37| 5400| 805| 32| 4,800| 679| 27| 4,100| 546| 21| 4,100| 518| 20

70 | 0.153 5200| 777| 31| 4,400 658| 26| 3900| 553| 22| 3,400| 455| 18| 3,400| 427| 17

80 | 0.119 | 5200| 777| 31| 4,400| 658| 26| 3,900| 553| 22| 3,400| 455| 18| 3.,400| 427| 17

120 | 0.061 4,200 588| 23| 3,5670| 500| 20| 2,930 410| 16| 2,640 333| 13| 2,640| 299| 12

50 | 0.245 | 8,000|1,260| 50| 6.800/1,071| 42| 6,000| 896| 35| 5200| 735| 29| 5,200 693| 27

1.4 96 | 0.145 | 4,620| 648| 26| 3930| 550| 22| 3,220| 45 18] 2,900| 365| 14| 2,900| 328| 13
2.9 30 | 0.378 | 8.000]1.400| 55| 6.800/1.190| 47| 6,00011,001| 39| 5200 819| 32| 5200 777 31
0.9 45 | 0.259 | 8,000]1.260| 50| 6,800]1.071| 42| 6,000 896| 35| 5200 735| 29| 5200| 693| 27
3.5 7 1.4 60 | 0.245 | 6,400| 952| 37| 5400| 805| 32| 4,800| 679| 27| 4,100| 546| 21| 4,100 518| 20
2.9 40 | 0.350 | 8,000[1.260| 50| 6.800/1.071| 42| 6,000, 896| 35| 5200 735| 29| 5200 693| 27
0.4 120 | 0.145 | 3,840| 564| 22| 3260 479| 19| 2,670| 392| 15| 2,400 317| 12| 2,400| 285| 11
50 | 0.350 | 6.,000]1.022| 40| 5,100| 868| 34| 4,500 728| 29| 3,900| 595| 23| 3,900| 567| 22
55 | 0.329 | 6,000|1,022| 40| 5100| 868| 34| 4,500| 728| 29| 3,900| 595| 23| 3,900| 567| 22
0.9 60 | 0.301 6.000[1.022| 40| 5,100| 868| 34| 4,500| 728| 29| 3900| 595| 23| 3,900| 567| 22
4 8 : 70 | 0.231 6.000[1.022| 40| 5,100| 868| 34| 4,500| 728| 29| 3.900| 595| 23| 3,900| 567| 22
80 | 0.175 | 4,800 770| 30| 4,080| 655| 26| 3,350| 537| 21| 3,020 435| 17| 3,020 391| 15
120 | 0.162 | 3,840| 564 | 22| 3260| 479| 19| 2,670 392| 15| 2,400| 317| 12| 2,400| 285| 11
1.4 60 | 0.385 | 6,000]1.,022| 40| 5,100| 868| 34| 4,500| 728| 29| 3,900| 595| 23| 3.900| 567| 22
. 98 | 0.213 | 3,840| 564| 22| 3260 479| 19| 2,670| 392| 15| 2,400| 317| 12| 2,400| 285| 11
2.9 35 | 0.490 | 6.000]1.022 | 40| 5100 868| 34| 4500 728 29| 3.900| 595| 23| 3900 567| 22
0.4 120 | 0.213 | 3,120| 546 21| 2,650 464| 18] 2,170 379| 15| 1.950] 307[ 12| 1,950| 276| 11
60 | 0.490 | 4,800| 910| 36| 4.,100| 777| 31| 3,600 644| 25| 3,100| 525| 21| 3,100| 497| 20
0.9 65 | 0.420 | 4,800 910| 36| 4.,100| 777| 31| 3.600| 644| 25| 3,100| 525| 21| 3,100| 497| 20
5 10 . 75 | 0.350 | 4,800 910| 36| 4.100| 777| 31| 3,600| 644| 25| 3,100| 525| 21| 3,100| 497| 20
86 | 0.280 | 3.,840| 700| 28| 3.260| 595| 23] 2,670| 487| 19| 2,400| 394| 16| 2,400| 354| 14
1.4 65 | 0.560 | 4,800 910| 36| 4,100| 777| 31| 3,600 644| 25| 3,100| 525| 21| 3,100| 497| 20
. 120 | 0.230 | 3.120| 546| 21| 2,650| 464| 18| 2.170| 379| 15| 1.950| 307| 12| 1.950| 276| 1
2.9 35 | 0.630 | 5280[1.036| 41| 4490 881| 35| 3.680| 722| 28| 3.310| 584| 23| 3310| 525| 2
0.4 120 | 0.266 | 2,500| 525| 21| 2,130] 446| 18| 1.810| 379| 15| 1.630| 307[ 12| 1.630| 276] 1
0.9 75 | 0504 | 3,840| 875| 34| 3260| 743| 29| 2,770| 631| 25| 2,490| 510| 20| 2,490| 459| 18
6 12 . 120 | 0.280 | 2,500| 525| 21| 2,130| 446, 18| 1,810 379| 15| 1.630| 307| 12| 1,630| 276 1
1.4 80 | 0553 | 3.840| 85| 34| 3260| 743| 29| 2,770| 631] 25| 2,490| 510| 20| 2,490| 459| 18
. 106 | 0.315 | 2,500| 525| 21| 2,130| 446| 18| 1,810 379| 15| 1.630] 307| 12| 1,630| 276| 11
2.9 60 | 0.630 | 3.840| 875| 34| 3260| 743| 29| 2,770] 631] 25| 2,490| 510] 20| 2.490| 459| 18

% (1) Standard cutting depth 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 processing, 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.

[Cutting depth setting example]

When cutting rib groove contours in pre-harden steel (S0HRC) using an EPDBP2020-25-09-TH tool:
Cutting depth = 0.04 (standard cutting depth) x 0.65 (cutting depth factor for Group 4 pre-harden steel) x 0.8 (for closed-area cutting) = 0.020mm

[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.
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Field data

O ATH coating for good wear resistance.

Rib slotting of plastic mold Equivalent to 4140H 30HRC

Tool : EPDBPE2008-12-09-ATH (R0.4 X Under neck 12mm X Neck taper 0.9°)

Good wear resistance | Rib slot evaluation

EPDBPE2008-12-09-ATH
1 slotting

3.7248mm
A

A.GSSQmm

5 slotting

-
- =

Vb=0.025mm Vb=0.035mm

- Rib slot width : Top surface=1.2562mm
Conventional Depth 7.5mm=0.8634mm
Incline angle =1.5°

1 slotting
n=21,760min"'(ve=55m/min)
Wear,was|so greatithat vi=1,253mm/min
(£=0.029mm/t)
the test.\was stopped: apxas=0.023mmx0.1mm
Vb=0.114mm 1 slot CT = 24min. 40sec.

O Eveninadeep application, the compound neck shape allows high accuracy cutting.

ele(] [eoluyos |

Cutting for Pre-hardened steel 40HRC

Tool : EPDBPE2020-41-29-ATH (R1 X Under neck 41mm XNeck taper 2.9°)

Processing accuracy is Cutting shape

0.05 —greatly-improved:

0.03

0.02

Measuring size

Processing error amount (mm)

0.01

EPDBPE2020-41-29-ATH  Conventional A Conventional B
o Measurement of cutting remainder
(R1xunder neck 40mmxneck taper 3°) amount relative to theoretical
dimensions
n=10,710min""(ve=67.2m/min)
vi=1,500mm/min

Even for extremely unstable processes (L/D=20),

the stock remains were still less than conventional (£=0.07mm/t)
| ap*xae=0.059mmx0.059mm
tools. Wet, Cutting time 11min




O Enables processing with less chipping.

Cutting for 420 Stainless Steel® 52HRC

Tool : EPDBPE2020-12-04-ATH (R1.0 XUnder neck 12mm X Neck taper 0.4°)

EPDBPE2020-12-04-ATH

Minimal wear variation
and no chipping

Conventional

After processing 1 rib, the tip of the
conventional product showed major chipping.

Tool wear condition after cutting 2 ribs
(processing time: 1 hour)

Tool wear condition after cutting 1 rib

Incline angle : 0.5°

Coolant - Wet

n=9,880min"" (ve=62m/min)
vi=1,581mm/min (£z=0.08mm/t)
apxae=0.059mmx0.059mm

(processing time: 30 minutes)

O Backdraft enables processing with less vibrations.

Cutting for 420 Stainless Steel®H 52HRC

e P R B | G ]
© Rouging EPDBPE2010-10-04-ATH 10 10 24,000 910 0.01 | 0.09 0.01
@ Semi-finishing | EPDBPE2010-10-04-ATH 10 10 10,000 200 0.01 | 0.09 0.01
® Finishing EPDBE2010-10-ATH 10 10 10,000 200 0.01 0

Bottom width : 1.2mm
Cutting depth : 10mm
Incline angle : 1°
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T Surface roughness of sloped surface of stopper

*j' i [=. ; T Stop rib slotting with
O EF: minimal chattering
e BRI RN £ vibrations
R »;..a’f Rz:0.81um, Ra75:0.12um

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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