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Uses newly developed ATH Coating to enable
high-efficient machining of
high-hardness materials.

Features of New Advanced TH Coating

01 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)

02 Exhibits amazing performance when cutting high-hardness
materials (55HRC or higher).
Cold-worked die steel, HSS, tool steel, composite materials,
carbide alloys, etc.

03 Long life for both dry cutting and wet cutting

Applications
ﬁ = IO

Copper ~ Carbon steel ~ Stainless steel Pre- hardened Hardened Hardened
Alloy steel Tool steel

45~ 55HRC 55~ /QHRC

EPBTS-TH
R1.5~R6 [ 7 Items]

EPSBE-TH
R0.05~R1 [ 58 Items]




Technology

O Epoch TH Hard Ball Strong

<=
Applications @ .-

+ 3D ball shape with good chip removal and rigidity.
* Rigid flute tip shape enables even higher-efficient
machining.
+ Ideal for high-efficient machining from roughing
to finishing of 40HRC or higher materials.
+ Exhibits superior performance
particularly for cutting materials
with hardnesses of 55HRC
or higher.

O Epoch Super Hard Ball Evolution

] T

« Double face (2-stage flank) prevents shape from
being broken.

- Abundant neck length variations.

- 2 Enables long life for cutting even when
direct-cutting high hardness materials with
hardnesses of more than 60HRC.

* Lineup with R accuracy of +0.001mm
to -0.005mm
(high-accuracy rating product)




Epoch TH Hard Ball Strong

O Features
Flute tip shape 3D ball shape
provides both rigidity provides good chip
and good cutting removal characteristics
performance. and high rigidity.

Enables high-efficient machining with increased cutting depth and feed rate. Ideal for
high-efficient machining from roughing to finishing of 40HRC or higher materials.
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O Dimensions

%See p. 8 EPSB Evolution for tools with R less than 1.5.

R accuracy : +0.005 5
Helix angle : 30° N0

& e —
22 fa

Tolerance ondia. : Q Tolerance on shank : h5 03

®Dc
am
|
@Ds
@Dc Y
~ j
-
@Ds
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EPBTS2 -TH P10
Size (mm)
ltem code Stock Ball radius | Tool dia. |Flute length |Under neck length 23 04 Overall length | Shank dia. Type
R Dc Y/ £ L Ds
EPBTS2030-TH ] 1.5 3 4.5 55 14.0 85 70 6 A
EPBTS2040-TH o 2 4 6 7.0 12.7 W 70 6 A
EPBTS2050-TH o 2.5 5 7.5 8.5 11.3 2.8 80 6 A
EPBTS2060-TH [ J 3 6 9 = = = 90 6 B
EPBTS2080-TH o 4 8 12 — — — 100 8 B
EPBTS2100-TH o 5 10 15 = = = 100 10 B
EPBTS2120-TH o 6 12 18 — — — 110 12 B
@ : Stocked items.



O Field Data

01 High-efficient pocket machining (Cold-worked forged steel)

Width : 40mm Height : 30mm Depth : 10mm
Work material : SKD11® (60HRC)

Tool : R5x2NT, Dry
n=5,700min"" (ve=179m/min), vi=1,480mm/min (f,=0.13mm/t)
apX ae=0.5mmX1.5mm

M Production50 Data

Tool wear condition after
machining two pockets

EPBT Strong
.

; Conventional hardened
! Tool EPBTS2100-TH entional har
&Y ) - n=5,700min"" n=10,000min""
& Cutting conditions vi=1,480mm/min vt=3,200mm/min
L apXae=0.5mmx1.5mm apXae=0.2mmx1.0mm
Tool cost ratio
Y (100%=conventional product) 120 100
Tool lif
P (v‘ygk,,',gsl) 20 20
X Tool replacement time
L Td f 1 1
E Chlpplng ;\r:m./;cs.) .
"é M (Ygr“:,pé’;ﬁ COS ¥100 ¥100
= Cutting ti
[5] Te (m[ijnwv%rl:)me 8 15
% Cutting efficient ratio 0 0
- ) 183% 100%
=
£ K | Total cost ¥1,400 ¥2,000

VB:0.027mm

VB:0.451mm

1.8xmachining efficiency!
Machining costs reduced 30%!

02 High-performance bottom roughing (High hardness plastic material)

EPBTS-TH with new flute shape has high flute tip strength and excellent chipping resistance.

EPBT Strong

After machining

Work material : HPM38® (52HRC)

Tool : R5x2NT, Wet

n=8,000min"" (ve=251m/min), vi=2,500mm/min (z=0.15mm/t) apX ae=0.5mmX1.5mm

M Production50 Data

Tool EPBTS2100-TH | Conventional hardened
& Cracking ] B n=8,000min"! n=10,000min’*
© r Cutting conditions vi=2,500mm/min vi=3,200mm/min
s apxae=0.5mmx1.5mm apx ae=0.2mmx1.0mm
Tool cost ratio
Y (100%=conventional product) 130 100
Tool lif
P | (woripce) 2 2
Td | Tool replacement time 1 1
Cracking (min./pcs.)
» M [[Macninelcost ¥100 ¥100
= F—
3 To | Ginmdi 33 70
[T - — -
8Sttlng efficient ratio 210% 100%
K [fiotelicost ¥9,850 ¥12,050

VB:0.034mm

VB:0.324mm

2.1xmachining efficiency!
Machining costs reduced 20%!

03

High-performance bottom roughing
(High hardness plastic material)

04 (Plastic mold)

High-performance bottom roughing

B Production50 Data

Work material : DAC55 (45HRC)

B Production50 Data work material : Pre-hardened steel (40HRC)

MOLDINO Tool Engineering's MOLDINO Tool Engineering's
Tool EPBTS2100-TH conventional bal?end mﬁl Tool EPBTS2120-TH conventional bal?end mﬁl
X " n=8,000min"! n=8,000min"! . " n=8,000min"’' n=8,000min-!
Cutting conditions vi=1,600mm/min, Dry vi=2,000mm/min, Dry Cutting conditions vi=4,200mm/min, Dry v=2,690mm/min, Dry
apXae=1mmx2mm apXae=0.5mmx1.5mm apXae=1.8mmx2.4mm apXae=0.5mmx1.5mm

Tool cost ratio Tool cost ratio

Y (100%=conventional product) 120 100 Y (100%=conventional product) 120 100
Tool I Tool lift

P | workipes.) 2 2 P | (wordbos) 2 2

Td ZI;gig!/Frggl)acement time ] 1 Td ;I;gg!/;ggl)aeemem time ] ]

M | Machine cost ¥100 ¥100 M | Machine cost ¥100 ¥100

Tc | Grinman 56 120 To | Grinmgng 64 108
(%;tting efficient ratio 213% 100% &u)tting efficient ratio 156% 100%

K | Total cost ¥11,650 ¥17,050 K | Tt cost ¥12,850 ¥15,650

2.1xmachining efficiency!
Machining costs reduced 32%!

1.5xmachining efficiency!
Machining costs reduced 18%!



Epoch Super hard Ball Evolution

O Features

Double-face effect prevents

Reliable shape from deteriorating!!

—'""-

Unsurpassed R accuracy

+0.001
—0.005

(High-accuracy rating product)

Combined
Reliable neck shape

Backdraft shape Shank Accuracy : h4
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Overview diagram of cutting regions



O Field Data

01 Tool wear can be greatly suppressed.

EPSBE maintains R accuracy even after cutting.

Work material : SKD11(60HRC) Tool : R0.5mm x Under neck length 3mm x 2Flutes L=120m After cutting
n=28,000min-1 (ve=38m/min) vi=1,764mm/min (fz=0.032mm/t) ap=0.05mm ae=0.14mm (Air Blow)

EPSB Evolution Conventional Hard Ball End Mill

02 Bottom cutting evaluation of HAP40 (65HRC)

EPSB Evolution Conventional TH Coating

New TH Coating suppresses wear even more than previous products.
Work material : HAP40(65HRC) Tool : R0.3mm x Under neck length 1.8mm x 2Flutes
n=30,000min-1 (ve=69m/min) v=1,300mm/min (fz=0.025mm/t) ap=0.01mm ae=0.02mm (Air Blow)

03 Comparison with conventinal long-neck tools for high hardness materials

EPSB Evolution Conventional Hard Ball End Mill A | Conventional Hard Ball End Mill B

7 7

Conventional Hard Ball End Mill C [ Chipping on cutting surface

Major chipping on cutting surface

L=200m
Work material : SKD11(60HRC)

Tool : R0O.5mmx Under neck length 10mmx 2Flutes

n=16,000min-1 (ve=125m/min) vf=960mm/min (fz=0.03mm/t)
ap=0.01mm ae=0.03mm (Air Blow)




Epoch Super hard Ball Evolution

% See p. 4 EPBT Strong for tools with R over than 1.5.

sy—/ 1/
‘\f_ I ’ Back taper on peripheral edge—/ﬂ ‘
2

Tolerance on shank : h4 L

Standard R accuracy CUtim) " 1
EPSBE2 - ... =TH (EYTC RNl +0.003mm~—0.007mn Canditions
Size (mm) The effective under-neck length
Item code Stock| Ball |Tooldia.| Flute Neck |Underneck| Overall | Shank | Neck R |Interference for the various draft angles
radius length dia. length | length dia. angle
R Dc 2 D1 02 L Ds Bk 05| 1° |15 2 3°

EPSBE2001-0.15-TH
EPSBE2001-0.3-TH
EPSBE2001-0.75-TH
EPSBE2002-0.3-TH
EPSBE2002-0.6-TH
EPSBE2002-1-TH
EPSBE2002-1.5-TH
EPSBE2002-2-TH
EPSBE2003-0.45-TH
EPSBE2003-0.9-TH
EPSBE2003-1.5-TH
EPSBE2003-2-TH
EPSBE2003-3-TH
EPSBE2004-0.6-TH
EPSBE2004-1.2-TH
EPSBE2004-2-TH
EPSBE2004-3-TH
EPSBE2004-3.5-TH
EPSBE2004-4-TH
EPSBE2005-0.75-TH
EPSBE2005-1.5-TH
EPSBE2005-3-TH
EPSBE2005-5-TH
EPSBE2006-0.9-TH
EPSBE2006-1.8-TH
EPSBE2006-3-TH
EPSBE2006-5-TH
EPSBE2006-6-TH
EPSBE2008-1.2-TH
EPSBE2008-2.4-TH

0.05| 0.1 | 0.08  0.08 | 0.15| 45 4
0.05| 0.1 | 0.08 | 0.08 | 0.3 45
0.05| 0.1 | 0.08  0.08 | 0.75| 45
0.1 0.2 | 015 | 0.17 | 0.3 45
0.1 0.2 | 015 | 0.17 | 0.6 45
0.1 0.2 | 015 | 017 | 1 45
0.1 0.2 | 015 | 017 | 1.5 45
0.1 0.2 | 015 | 017 | 2 45
0.15| 0.3 | 0.25 | 0.27 | 0.45| 45
0.15| 0.3 | 025 | 0.27 | 0.9 45
0.15| 0.3 | 025 | 027 | 1.5 45
0.15| 0.3 | 025 | 027 | 2 45
0.15| 0.3 | 0.25 | 0.27 | 3 45
0.2 04 | 03 | 037 | 0.6 45
0.2 04 | 03 | 037 ]| 1.2 45
0.2 04 | 03 | 037 2 45
0.2 04 | 03 |037]| 3 45
0.2 04 | 03 | 037 ]| 35 45
0.2 04 [ 03 | 037 4 45
0.25| 05 | 035 | 047 | 0.75| 45
025| 05 [ 035|047 | 1.5 45
025| 0.5 | 035|047 | 3 45
025| 05 | 035|047 | 5 45
0.3 06 | 04 | 057 | 0.9 45
0.3 06 | 04 | 057 | 1.8 45
0.3 06 | 04 | 057 | 3 45
0.3 06 |04 | 057 | 5 45
0.3 06 |04 | 057 | 6 45
0.4 0.8 | 05 | 077 | 1.2 45
0.4 08 | 05 | 077 | 2.4 45

11.82] 0.30) 0.32] 0.33) 0.35| 0.38
11.64| 0.46) 048 0.50) 0.52| 057
11.12] 093] 0.97| 1.01] 1.04] 1.10
11.66| 0.49) 0.50| 0.52| 0.54| 0.58
11.30| 0.80) 0.83) 0.86| 0.88| 0.93
10.86| 1.22) 1.26] 1.30| 1.33] 1.39
10.35] 1.74| 1.79] 1.84| 1.88| 2.05
9.88| 2.25| 2.32| 2.37) 245 2.7
11.53| 0.73 0.77| 0.80| 0.84| 0.91
11.00] 1.21) 1.27] 1.32) 1.37| 147
10.36| 1.84) 1.92] 1.99| 2.06| 218
9.88| 2.36| 2.46| 2.55| 2.62| 2.76
9.05| 341 353 3.64| 3.73] 4.02
11.39| 0.88) 0.93] 0.97) 1.01] 1.09
10.69| 1.52| 1.59] 1.65 1.71| 1.82
9.88| 2.36) 2.46| 2.54| 2.62| 2.75
9.03| 341 353| 363 3.73] 4.01
8.65| 3.93| 4.06| 4.18| 4.27| 4.67
8.30| 445 459| 4.7 4.83| 5.33
11.25] 1.04) 1.09] 1.13) 1.18] 1.27
10.39| 1.83) 1.91| 1.98| 2.05| 217
9.00| 341 353| 363 3.72] 3.99
7.64| 5.48| 565 578 6.01] 6.65
11.10] 1.33) 1.42] 1.51) 1.59| 1.75
10.08| 2.30| 2.44| 2.56| 2.68| 2.88
8.98| 358| 3.77| 3.93] 4.07 432
7.59| 5.70| 5.94| 6.14| 6.32| 6.63
7.04| 6.75| 7.02| 7.23| 7.42| 7.96
10.79| 1.65 1.75| 1.84) 1.93] 2.11
9.47| 2.94) 310| 3.24| 3.36| 3.59

0000000000 00CO000COCEOGOCOIOONIOGOINOGOGIOIOOGNONONGOGNOGONOGNOGOGONOGNOGOONOGONOGOOSOOGNOSGENOGNOINS
INFNFNFNFNFNFNFNENES FNENENSES NS FNEN N NN N FOTSESE SIS FOIESTEC OIS RN P R [ N Y D

DO OO OO0 OO OO OODDDDEDDEDBDDDDDEDDDDDDDDDDDEBDDDDDD

EPSBE2010-1.5-TH 0.5 1 08 |09 | 15 45 11.01] 2.01) 212] 2.21) 2.31] 249
EPSBE2010-3-TH 0.5 1 08 |09 | 3 45 9.88| 3.61| 3.78| 3.93) 4.06| 4.30
EPSBE2010-6-TH 0.5 1 0.8 |09 | 6 45 8.20| 6.76| 7.02| 7.23| 7.42| 7.92
EPSBE2010-8-TH 0.5 1 08 |09 | 8 45 7.36| 8.85 9.15| 9.40| 9.61|10.58
EPSBE2010-10-TH 0.5 1 0.8 | 096 |10 50 6.6810.93/11.27]11.54/11.98 | 13.23
EPSBE2012-1.8-TH 0.6 1.2 |11 115 | 1.8 45 10.78| 2.36) 2.47| 2.58) 2.68| 2.86
EPSBE2012-3.6-TH 0.6 1.2 |11 115 | 3.6 45 9.46 | 4.27) 445 461 475] 5.01
EPSBE2015-2.25-TH 0.75| 1.5 | 1.35 | 1.44 | 2.25| 45 10.43| 2.87) 2.99| 3.10| 3.20)| 3.40
EPSBE2015-4.5-TH 075 | 15 | 135 | 144 | 45 45 8.84| 5.24| 543| 5.61| 5.76| 6.03
EPSBE2015-8-TH 075 | 15 | 135|144 | 8 45 7.14| 8.89| 9.17| 9.41| 9.61|10.56
EPSBE2015-12-TH 0.75| 1.5 | 1.35 | 1.44 |12 50 5.8513.03/13.39]13.74|14.38 | 15.87
EPSBE2020-3-TH 1 2 1.7 1.92 | 3 45 9.79| 3.7 3.84| 3.96) 4.07| 4.29
EPSBE2020-6-TH 1 2 1.7 192 | 6 45 7.81| 6.84) 7.07| 7.26| 7.43| 7.89
EPSBE2020-8-TH 1 2 1.7 1.92 | 8 45 6.88| 8.92| 9.19] 9.42| 9.61|10.54
EPSBE2020-12-TH 1 2 1.7 1.92 12 50 5.5513.06] 13.41]13.76|14.39 | 15.85
EPSBE2020-16-TH 1 2 1.7 1.92 116 50 4.6517.19/17.59/18.32|19.17 | 21.16
EPSBE2020-20-TH 1 2 1.7 1.92 120 55 4.0121.30/ 21.90| 22.8823.96 | 26.47

@ : Stocked items.



R ] Neck R B«
-—‘-—.—' d Back taper on peripheral edgiaf@
Tolerance on shank : h4 Lo L ‘
gfe[aB-Telell|¢-Te)VANl R accurac -
EPSBE2 SR El -+ 0.00 1 mi~—0.005m #P11
Size (mm) The effective under-neck length
Item code Stock| Ball |Tooldia.| Flute Neck [Underneck| Overall | Shank | Neck R |Interference for the various draft angles
radius length dia. length | length dia. angle
R Dc 2 D1 02 L Ds B 05| 1° |15 | 2 3°
EPSBE2001-0.15-H-TH | @ | 0.05 | 0.1 | 0.08 | 0.08 | 0.15 | 45 4 1 11.82 | 0.30] 0.32| 0.33| 0.35| 0.38
EPSBE2002-0.3-H-TH | @ | 0.1 0.2 | 0.15 | 0.17 | 0.3 45 4 1 11.66 | 0.49| 0.50| 0.52| 0.54| 0.58
EPSBE2003-0.45-H-TH | @ | 0.15 | 0.3 | 0.25 | 0.27 | 0.45 | 45 4 2 |11.53| 0.73| 0.77| 0.80| 0.84| 0.91
EPSBE2004-0.6-H-TH | @ | 0.2 04 | 0.3 0.37 | 0.6 45 4 2 [11.39| 088 0.93] 097 1.01| 1.09
EPSBE2005-0.75-H-TH | @ | 0.25 | 0.5 | 0.35 | 0.47 | 0.75 | 45 4 2 [11.25] 1.04) 1.09] 1.13| 1.18] 1.27
EPSBE2006-0.9-H-TH | @ | 0.3 06 | 0.4 0.57 | 0.9 45 4 4 111.10| 1.33) 1.42| 1.51| 1.59| 1.75
EPSBE2008-1.2-H-TH | @ | 0.4 0.8 | 0.5 0.77 | 1.2 45 4 4 [10.79| 165 1.75| 1.84| 1.93| 2.1
EPSBE2010-1.5-H-TH | @ | 0.5 1 0.8 0.96 | 1.5 45 6 4 111.01 | 201 2.12| 2.21| 231| 2.49
EPSBE2012-1.8-H-TH | @ | 0.6 1.2 | 11 115 | 1.8 45 6 4 [10.78 | 2.36| 2.47| 2.58| 2.68| 2.86
EPSBE2015-2.25-H-TH | @ | 0.75 | 1.5 | 1.35 | 1.44 | 225 | 45 6 4 [10.43| 2.87| 2.99| 3.10| 3.20| 3.40
EPSBE2020-3-H-TH ® 1 2 1.7 1.92 | 3 45 6 4 9.79 | 3.71| 3.84] 3.96| 4.07| 4.29
@ : Stocked ltems.
Detailed shape below neck [Note] """

Under Neck Length

Neck R

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

The effective
under-neck
length

| Interference
angle

Bk

Pick feed : pf (mm)

0.02 0.03 0.04 0.05 0.075 0.1 0.15 0.2 0.3 0.4 0.5

0.1 0.50 1.13 2.02 3.18 — - — - — - -

0.3 0.17 0.38 0.67 1.04 2.35 4.20 9.53 — — — -
0.5 0.10 0.23 0.40 0.63 1.41 2.51 5.66 10.10 23.03 41.74 66.99
1 0.05 0.1 0.20 0.31 0.70 1.25 2.82 \ 5.01 11.31 20.20 31.75
Ballradius | 15 | 003 008 013 021 047 | 083 188 334 752 1339 2098
R 2 0.03 0.06 0.10 0.16 0.35 0.63 1.41 2.50 5.63 10.03 15.69
(mm) 25 0.02 0.05 0.08 0.13 0.28 0.50 1.13 2.00 450 8.01 12.53
3 0.017 0.04 0.07 0.10 0.23 0.42 0.94 1.67 3.75 6.67 10.43

4 0.013 0.03 0.05 0.08 0.18 0.31 0.70 1.25 2.81 5.00 7.82

S 0.010 0.02 0.04 0.06 0.14 0.25 0.56 1.00 2.25 4.00 6.25

6 0.008 0.02 0.03 0.05 0.12 0.21 0.47 0.83 1.88 3.33 5.21

Pick feed and Cusp height
H=R— vR?-pi?/14 =pf/8R A
I H

pi




Recommended Cutting Conditions

Epoch TH Hard Ball Strong B3z =351

<Roughing>

ap

Pre-hardened steels

Hardened steels

Hardened steels

Hardened steels

Work material (35~45HRC) (45~55HRC) (565~65HRC) (65~72HRC)
CENA1,NAK80 SKD61,SKT4 SKD11,SKH51 SKH,HAP
Depth of cut (mm) ap=0.12Dc ae=0.36Dc ap=0.1Dc a.=0.3Dc ap=0.06Dc ae=0.18Dc ap=0.05Dc ae=0.15Dc
Ball radius RX Tool dia. Dc Revolution n | Feed rate vf | Revolution n | Feed rate vi | Revolution n | Feed rate vf | Revolution n | Feed rate vf
(mm) (min‘") (mm/min) (min'") (mm/min) (min-") (mm/min) (min") (mm/min)
3 R1.5%3 37,700 3,620 27,500 2,810 22,400 2,280 13,200 1,110
68)‘ R2x4 28,300 3,620 20,600 2,800 16,800 2,280 9,900 1,110
5 R2.5%5 22,800 3,650 16,700 2,840 13,600 2,310 8,000 1,120
I R3x6 19,200 3,690 14,000 2,860 11,400 2,330 6,800 1,140
R4x8 14,700 3,760 10,700 2,910 8,800 2,390 5,200 1,160
R5%10 11,800 3,780 8,600 2,920 7,000 2,380 4,100 1,150
R6%x12 9,800 3,650 7,200 2,850 5,800 2,300 3,400 1,110
Depth of cut (mm) ap=0.12Dc 2e=0.36Dc ap=0.1Dc ae=0.3Dc ap=0.08Dc ae=0.24Dc ap=0.07Dc ae=0.21Dc
Ball radius RX Tool dia. Dc Revolution n | Feed rate vf | Revolution n | Feed rate vi | Revolution n | Feed rate vf | Revolution n | Feed rate vf
(mm) (min‘") (mm/min) (min'") (mm/min) (min‘") (mm/min) (min") (mm/min)
_ R1.5%3 17,300 1,560 14,300 1,030 12,200 730 7,100 340
g R2x4 13,000 1,560 10,700 1,030 9,200 740 5,300 340
(ch’ R2.5%5 10,500 1,580 8,600 1,030 7,400 740 4,300 340
R3x6 8,800 1,580 7,300 1,050 6,200 740 3,600 350
R4x8 6,800 1,630 5,600 1,080 4,800 770 2,800 360
R5%10 5,400 1,620 4,500 1,080 3,800 760 2,200 350
R6x12 4,500 1,570 3,700 1,030 3,200 740 1,900 350
ae
/\
t:Finishing cut amount tap
<Finishing> pt: Pick feed '
Pre-hardened steels Hardened steels Hardened steels Hardened steels
Work material (35~45HRC) (45~55HRC) (565~65HRC) (65~72HRC)
CENA1,NAK80 SKD61,SKT4 SKD11,SKH51 SKH,HAP
Depth of cut (mm) ap=0.05~0.1 ae=0.02Dc ap=0.05~0.1 ae=0.02Dc ap=0.05~0.1 ae=0.02Dc ap=0.05~0.1 ae=0.02Dc
Ball radius RX Tool dia. Dc Revolution n | Feed rate vf | Revolution n | Feed rate vi | Revolution n | Feed rate vi | Revolution n | Feed rate vf
(mm) (min‘") (mm/min) (min'") (mm/min) (min-") (mm/min) (min"") (mm/min)
3 R1.5%3 27,500 3,890 26,400 3,200 23,100 2,800 17,600 2,130
“8’_ R2x4 24,200 4,150 22,000 3,550 17,600 2,660 13,200 2,000
5 R2.5%5 20,900 4,020 18,150 3,310 14,850 2,550 11,000 1,910
T R3x%6 17,600 3,910 14,300 3,030 12,100 2,440 8,800 1,780
R4x8 13,200 3,200 11,000 2,550 8,800 1,680 6,600 1,470
R5x10 11,000 2,890 8,800 2,220 7,040 1,640 5,280 1,280
R6x12 8,800 2,400 7,260 1,910 5,830 1,490 4,400 1,110
Depth of cut (mm) ap=0.05~0.1 ae=0.02Dc ap=0.05~0.1 ae=0.02Dc ap=0.05~0.1 ae=0.02Dc ap=0.05~0.1 ae=0.02Dc
Ball radius RX Tool dia. Dc Revolution n | Feed rate vf | Revolution n | Feed rate vf | Revolution n | Feed rate vf | Revolution n | Feed rate vf
(mm) (min’") (mm/min) (min’") (mm/min) (min’") (mm/min) (min’") (mm/min)
_ R1.5%3 17,000 2,620 15,400 1,850 14,300 1,720 11,000 1,320
g R2x4 13,000 2,430 11,000 1,760 10,560 1,580 7,920 1,190
é R2.5%5 10,500 2,260 9,130 1,670 7,040 1,440 6,490 1,100
R3x6 8,500 2,060 7,590 1,600 5,280 1,410 5,280 1,060
R4x8 6,400 1,690 5,720 1,320 4,180 1,170 3,960 870
R5x%10 5,100 1,460 4,510 1,130 3,520 1,000 3,190 770
R6x12 4,200 1,240 3,850 1,000 2,640 880 2,640 660

[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.
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Pre-hardened steels

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 | Tool |Under|Standard depth|Revolution| Feed rate |[Revolution| Feed rate |Revolution| Feed rate |Revolution| Feed rate [Revolution| Feed rate

radius | dia. | neck | of cut (mm) n vi n vt n vi n vi n vi

R length ap ae min’! mm/min min-! mm/min min’! mm/min min! mm/min min-! mm/min
0.05 | 0.1 | 0.15|0.006|0.018| 59,500 360 | 54,100 320 | 51,400 280 | 46,000 250 | 43,300 190
0.05 | 0.1 | 0.3 |0.005|0.015] 59,500 360 | 50,000 320 | 51,400 280 | 46,000 250 | 43,300 190
0.05 | 0.1 | 0.75/0.003|0.009| 35,700 210 | 32,500 200 | 30,800 170 | 27,600 150 | 26,000 120
0.1 0.2 | 0.3 |0.016|0.048| 55,400 660 | 50,400 600 | 47,900 520 | 42,800 460 | 40,300 360
0.1 0.2 | 0.6 |0.014|0.042| 55,400 660 | 50,400 600 | 47,900 520 | 42,800 460 | 40,300 360
0.1 0.2 |1 0.012/0.036 | 41,600 500 | 37,800 450 | 35,900 390 | 32,100 350 | 30,200 270
0.1 0.2 | 1.5 |0.007|0.021| 33,300 400 | 30,200 360 | 28,700 310 | 25,700 280 | 24,200 220
0.1 0.2 | 2 0.006 [ 0.018 | 33,300 350 | 30,200 310 | 28,700 270 | 25,700 240 | 24,200 190
0.15 | 0.3 | 0.45/0.017|0.051] 50,600 910 | 46,000 830 | 43,700 710 | 39,100 630 | 36,800 500
0.15 /0.3 | 0.9 |0.017]0.051] 50,600 910 | 46,000 830 | 43,700 710 | 39,100 630 | 36,800 500
0.15 /0.3 | 1.5 |0.013]0.039| 37,900 610 | 34,500 560 | 32,800 480 | 29,300 430 | 27,600 340
0.15 |03 | 2 0.01 |0.03 | 30,300 470 | 27,600 430 | 26,200 370 | 23,400 330 | 22,100 260
0.15 /0.3 | 3 0.0070.021 | 30,300 440 | 27,600 400 | 26,200 340 | 23,400 300 | 22,100 240
0.2 0.4 | 0.6 [0.035/0.105| 43,800| 1,050 | 39,800 960 | 37,800 820 | 33,800 730 | 31,800 570
0.2 0.4 | 1.2 |0.032|0.096 | 43,800 | 1,050 | 39,800 960 | 37,800 820 | 33,800 730 | 31,800 570
0.2 04 | 2 0.022 | 0.066 | 35,000 840 | 31,800 760 | 30,200 650 | 27,100 590 | 25,500 460
0.2 04 |3 0.013|0.039 | 28,000 630 | 25,500 570 | 24,200 490 | 21,600 440 | 20,400 340
0.2 0.4 | 3.5 [0.01 |0.03 | 28,000 630 | 25,500 570 | 24,200 490 | 21,600 440 | 20,400 340
0.2 0.4 |4 0.008 | 0.024 | 28,000 540 | 25,500 490 | 24,200 420 | 21,600 370 | 20,400 290
0.25 | 0.5 | 0.75/0.036|0.108 | 37,300| 1,190 | 34,000| 1,090 | 32,300 930 | 28,900 830 | 27,200 650
0.25 |0.5 | 1.5 |0.036|0.108| 37,300| 1,190 | 34,000| 1,090 | 32,300 930 | 28,900 830 | 27,200 650
0.25 |05 |3 0.024|0.072 | 28,000 840 | 25,500 770 | 24,200 650 | 21,600 580 | 20,400 460
0.25 |05 | 5 0.016/0.048 | 23,100 650 | 21,000 590 | 20,000 500 | 17,900 450 | 16,800 350
0.3 0.6 |09 /004 [0.12 | 35,000 1,430 | 31,800| 1,300 | 30,200| 1,110 | 27,100 | 1,000 | 25,500 780
0.3 0.6 | 1.8 /1 0.036/0.108 | 35,000, 1,430 | 31,800| 1,300 | 30,200| 1,110 | 27,100 | 1,000 | 25,500 780
0.3 06 |3 0.0280.084 | 27,000| 1,100 | 24,500, 1,000 | 23,300 860 | 20,900 770 | 19,600 600
0.3 06 |5 0.018/0.054 | 22,200 910 | 20,200 820 | 19,200 710 | 17,100 630 | 16,100 490
0.3 0.6 | 6 0.013/0.039 | 22,200 830 | 20,200 750 | 19,200 640 | 17,100 570 | 16,100 450
0.4 0.8 | 1.2 |0.065|0.195| 29,200 | 1,680 | 26,500 1,530 | 25,200| 1,310 | 22,500| 1,170 | 21,200 920
0.4 0.8 | 2.4 |10.065/0.195] 29,200 1,680 | 26,500| 1,530 | 25,200| 1,310 | 22,500 | 1,170 | 21,200 920
0.5 1 1.5 |0.08 [0.24 | 28,600 2,060 | 26,000| 1,870 | 24,700 | 1,600 | 22,100 | 1,430 | 20,800| 1,120
0.5 1 3 0.08 [0.24 | 28,600| 2,060 | 26,000, 1,870 | 24,700| 1,600 | 22,100| 1,430 | 20,800 | 1,120
0.5 1 6 0.035/0.105| 22,300 | 1,610 | 20,300| 1,460 | 19,300| 1,250 | 17,200| 1,110 | 16,200 870
0.5 1 8 0.035/0.105| 19,300 | 1,350 | 17,500| 1,230 | 16,600 1,050 | 14,900 940 | 14,000 740
0.5 1 10 10.022/0.066] 19,300 1,270 | 17,500 1,160 | 16,600 990 | 14,900 890 | 14,000 690
0.6 1.2 | 1.8 |0.08 |0.24 | 25,300| 2,190 | 23,000 1,990 | 21,800| 1,700 | 19,500 | 1,520 | 18,400| 1,190
0.6 1.2 | 3.6 [0.08 [0.24 | 25,300| 2,190 | 23,000/ 1,990 | 21,800| 1,700 | 19,500 | 1,520 | 18,400 1,190
0.75 | 1.5 | 2.25|0.085|0.255| 21,400 | 2,310 | 19,500| 2,110 | 18,500| 1,800 | 16,500 | 1,600 | 15,600 | 1,260
0.75 |1.5 |45 |0.08 |0.24 | 21,400| 2,310 | 19,500| 2,110 | 18,500| 1,800 | 16,500 | 1,600 | 15,600| 1,260
0.75 |15 | 8 0.05 [0.15 | 18,300| 1,870 | 16,700| 1,700 | 15,800| 1,450 | 14,200| 1,300 | 13,300 1,020
0.75 |15 |12 |0.05 |0.15 | 16,600/ 1,590 | 15,100| 1,450 | 14,400 | 1,240 | 12,900 1,110 | 12,100 870
1 2 3 0.16 [0.48 | 18,400| 2,650 | 16,700 | 2,400 | 15,900| 2,060 | 14,200| 1,840 | 13,400 1,450
1 2 6 0.16 [0.48 | 18,400| 2,650 | 16,700 | 2,400 | 15,900| 2,060 | 14,200 | 1,840 | 13,400 1,450
1 2 8 0.13 [0.39 | 18,400| 2,650 | 16,700 | 2,400 | 15,900| 2,060 | 14,200| 1,840 | 13,400 1,450
1 2 12 |0.07 |0.21 | 15,300 1,960 | 13,900| 1,780 | 13,200| 1,520 | 11,800| 1,360 | 11,100 | 1,070
1 2 16 |0.07 [0.21 | 14,600| 1,750 | 13,300| 1,600 | 12,600| 1,360 | 11,300 1,220 | 10,600 950
1 2 20 [0.045/0.135] 13,500 1,620 | 12,300 1,480 | 11,600| 1,250 | 10,400 | 1,120 9,800 880

s 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.

[Note] (DUse the appropriate coolant for the work material and machining shape.

the condition should be adjusted according to the machining shape, purpose and the machine type.

@These Recommended Cutting Conditions indicate only the rule of a thumb for the cutting conditions. In actual machining,
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The diagrams and table data are examples of test results, and are not guaranteed values.
“MOLDINO” is a registered trademark of MOLDINO Tool Engineering, Ltd.

A Attentions on 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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