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— Long neck square end mill with a positive rake angle.
— Best suited for Raw materials, Copper, SUS and materials 55HRC and below.
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The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the -
precise value of this angle. Shank taper angle should not make
contact with the work piece.
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|
Inclined angle \

Total 148 models Unit (mm)

Ball / Long
Shank Ball

QOutside Effective Length  Neck  Shank Taper Overall  Shank  Suggested g g
Long Nedk | o Model Diameter  Length ofgut Diameter Anglep Length Diameter Het%% Price Effective Length by Inciined Angles
Bl D Number oD ¢, & od, Ba L od ¥

30" 1 1730 2 &
C-CER 2001-0.3 0.3 45 4 111,160 0.32 0.35 0.38 040 047
C-CER 2001-0.5 0.1 0.5 01 0088 11° 45 4 12,240 0.54 058 061 065 0.75
] C-CER2001-0.75 0.75 ’ 45 4 1135660 0.80 085 091 097 1.11
Taper  [o C-CER 2001-1 1 45 4 15240 1.07 1.13 1.20 128 147
5 C-CER 20015-0.5 0.5 45 4 111,400 057 061 065 069 0.79
o C-CER 20015-0.75 0.15 0.75 0.15 0.128 11° | 45 4 12600 0.84 088 094 1.00 1.15
Barel C-CER 20015-1 1 45 4 12600 1.10  1.16  1.23  1.31 | 1.61
C-CER 2002-0.5 0.5 45 4 8,640 0.65 0.70 0.74 0.78 0.85
Spiral C-CER 2002-1 1 45 4 9,360 1.18 125 1.31 1.36 145
V Cutter C-CER2002-15 02 15 03 0.18 16° 45 4 11280 1.67 1.76 1.84 190 201
I C-CER 2002-2 2 45 4 112480 2.20 | 230 2.39 248 2.69
Dl C-CER 2002-3 3 45 4 12,840 3.25 337  3b0 363 3.93
C-CER 2003-1 1 45 4 7560 122 1.30 1.37 143 1.55
C-CER 2003-1.5 1.5 . | 45 4 7560 1.71 1.82 190 198 2.15
e CCER20032 02 2 04 028 16" "5 4 9360 204 236 246 255 2.70
C-CER 2003-3 3 45 4 9,720 3.30 345 356 3.66 3.83
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Unit (mm)
Qutside Effective Length  Neck  ShankTaper Overall  Shank  Suggested

gk Diameter  Length of Cut Diameter. Ange  Length Diameter Retail Price Bl i Ll by Leee gl =
Number — “op" ", e od, Ba L od ¥
! ‘ 30 T 1T 2 g

C-CER 2004-2 2 45 4 6700 231 247 260 271 2291
C-CER 2004-3 3 . 45 4 |5520| 3.38 3.57| 3.72 3.85 4.07
C-CER 2004-4 04 4 061038 16 45 4 5520 444 465 482 496 521
C-CER 2004-5 5 45 4 55620 549 573 591 6.06 6.33
C-CER 2005-2 2 45 4 13960 237 256 271 285 3.09
C-CER 2005-4 4 . 45 4 3960 452 477 497 5.14 544
C-CER 2005-6 08 6 0.71048 ) 186 45 4 3960 664 694 717 7.37 771
C-CER 2005-8 8 45 4 |6600| 874 9.07| 9.33 956 9.93
C-CER 2006-2 2 45 4 4200 235 259 278 294 3.23
C-CER 2006-4 4 45 4 4200 454 484 508 b28 b5.68
C-CER2006-6 @ 0.6 6 09 058 168° 45 4 4200 668 703 730 756 8.13
C-CER 2006-8 8 45 4 6840 880 9.19 951 984 10.58
C-CER 2006-10 10 45 4 7920 1090 11.3311.71 12.1113.02
C-CER 2007-2 2 45 4 4800 235 259 278 294 3.23
C-CER 2007-3 3 45 4 14800 346 373 394 4.13 446
C-CER 2007-4 0.7 4 1 068 16° 45 4 4800 454 484 508 528 5.68 o
C-CER 2007-6 ) 6 ' 45 4 4800 6.68 703 730 756 8.13 5
C-CER 2007-8 8 45 4 7000 880 9.19 951 9841058 ® e
C-CER 2007-10 10 50 4 8000 1090 11.3311.7112.1113.02
C-CER 2008-4 4 45 4 4680 454 484 508 528 5.68
C-CER 2008-6 6 45 4 4680 668 703 730 756 8.13
C-CER2008-8 0.8 8 12 078 168° | 45 4 4680 880 9.19 951 9.84 10.58
C-CER 2008-10 10 50 4 16840 1090 11.83311.71 12.11 13.02
C-CER 2008-12 12 50 4 | 7,800 1299 13451391 14.39 1547
C-CER 2009-4 4 45 4 5000 454 484 508 528 b5.68
C-CER 2009-6 6 45 4 5400 6.68 703 730 756 8.13
C-CER2003-8 0.9 8 1.3 088 16" 45 4 5400 880 9.19 951 9.8410.58
C-CER 2009-10 10 45 4 5400 1090 11.3311.71 12.11 13.02
C-CER 2009-15 15 50 4 8,000 16.11/16.6517.2117.81 19.14
C-CER 2010-4 4 45 4 4200 466 493 b5.15 534 bH74
C-CER 2010-6 6 45 4 4200 6.78 7.10 7.36 7.62 8.19
C-CER 2010-8 8 45 4 4200 8.88 925 956 990 10.64
C-CER 2010-10 1 10 1.5 095 16° 45 4 4200 1097 11.3811.76 12.17 13.09
C-CER 2010-12 12 45 4 4200 1306 1351 1397 1445 15.53
C-CER 2010-16 16 50 4 16840 17.2017.7718.37 19.01 20.43
C-CER 2010-20 20 55 4 6,840 21.34 22.03 22.77 23.56 25.32
C-CER 2012-6 6 45 4 14440 6.29 661 695 7.34 8.25
C-CER 2012-8 8 45 4 4440 8.39 880 926 9.78 10.99
C-CER2012-10 1.2 10 1.8  1.14 171° 45 4 4440 1048/ 11.0011.68 1221 13.72
C-CER 2012-12 12 45 4 4440 1258 13.20 13.89 14.65 16.46
C-CER 2012-16 16 50 4 7,080 16.76 175918511953 21.94
C-CER 2014-6 6 45 4 4560 6.29 6.61 695 7.34 8.25
C-CER 2014-8 8 45 4 4560 839 880 926 9.7810.99
C-CER 2014-10 10 45 4 4560 1048 11.0011.68 1221 13.72
C-CER2014-12 14 12 2.1  1.34 171° 45 4 4560 1258 13.20 13.89 14.65 16.46
C-CER 2014-14 14 45 4 4560 14.67 1540 16.20 17.09 19.20
C-CER 2014-16 16 50 4 5280 16.76/17.59 18511963 21.94
C-CER 2014-22 22 BB 4 | 7,080 |23.05/24.19/25.4426.84 | Nolnteerce
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Model
Number

C-CER 2015-6

C-CER 2015-8

C-CER 2015-10
C-CER 2015-12
C-CER 2015-14
C-CER 2015-16
C-CER 2015-18
C-CER 2015-20
C-CER 2016-6

C-CER 2016-8

C-CER 2016-10
C-CER 2016-12
C-CER 2016-14
C-CER 2016-16
C-CER 2016-18
C-CER 2016-20
C-CER 2016-26
C-CER 2018-6

C-CER 2018-8

C-CER 2018-10
C-CER 2018-12
C-CER 2018-14
C-CER 2018-16
C-CER 2018-18
C-CER 2018-20
C-CER 2018-25
C-CER 2020-6

C-CER 2020-8

C-CER 2020-10
C-CER 2020-12
C-CER 2020-14
C-CER 2020-16
C-CER 2020-18
C-CER 2020-20
C-CER 2020-25
C-CER 2020-30
C-CER 2025-8

C-CER 2025-10
C-CER 2025-12
C-CER 2025-14
C-CER 2025-16
C-CER 2025-18
C-CER 2025-20
C-CER 2025-25
C-CER 2025-30

QOutside Effective Length  Neck  ShankTaper Overall  Shank  Suggested
Diameter  Length = of Cut Diameter

®D

1.5

1.6

1.8

2.5

2,

6

8
10
12
14
16
18
20

6

8
10
12
14
16
18
20
26

6

8
10
12
14
16
18
20
25

6

8
10
12
14
16
18
20
25
30

8
10
12
14
16
18
20
25
30

2 @d

23 144

24 151

2.7

1.71

3 1.91

3.7 | 241

Angle
Bta

11°

11°

11°

11°

11°

Length Diameter Retail Price

L

45
45
45
45
50
50
55
55
45
45
45
45
50
50
55
55
60
45
45
45
45
50
50
55
55
60
45
45
45
45
50
50
55
55
60
70
45
45
45
50
50
55
55
60
70

@d
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¥

4,440
4,440
4,440
4,440
4,560
4,560
4.560
4,560
4.560
4,560
4,560
4,560
4,560
4,560
4.560
4.560
7.200
4,560
4,560
4,560
4,560
4,560
4,560
4.560
4,560
6.240
4,440
4,440
4,440
4,440
4,440
4,440
4.440
4,440
4,440
5,520
4,680
4.680
4.680
4.680
4,680
4,680
4,680
5,040
5,040

Unit (mm)

Effective Length by Inclined Angles

30'
6.29
8.39
10.48
12.58
14.67
16.76
18.86
20.85

6.35

8.44
10.54
12.63
14.72
16.82
18.91
21.01
27.29

6.35

8.44
10.54
12.63
14.72
16.82
18.91
21.01
26.24

6.35

8.44
10.54
12.63
14.72
16.82
18.91
21.01
26.24
31.48

8.44
10.54
12.63
14.72
16.82
18.91
21.01
26.24
31.48

1° 1730
6.61 6.95
880 9.26

11.00 11.58
13.20 13.89
15.40 16.20
17.59/18.51
19.79/20.82
21.99 23.13

6.66 7.01

8.86 9.32
11.06 11.64
13.26 13.95
15.45 16.26
17.65 18.57
19.85 20.88
22.05 23.19
28.64 30.13

6.66 /.01

8.86 9.32
11.06 11.64
13.26 13.95
15.45 16.26
17.65 18.57
19.85 20.88
22.05 23.19
27.54 28.97

6.66/ 7.01

8.86 9.32
11.06 11.64
13.26 13.95
15.45 16.26
17.65 18.57
19.85 20.88
22.05 23.19
27.54 28.97
33.03 34.75

8.86 9.32
11.06 11.64
13.26/13.95
15.45 16.26
17.65 18.57
19.85 20.88
22.05 23.19
27.54 28.97
33.03 W

2 3
7.34 8.25
9.78 10.99
12.21/13.72
14.65 16.46
17.09 19.20
19.53/21.94
21.97 Nolterference
24.40 | Nolnterference

7.40 8.32

9.84 11.06
12.28 13.79
14.71 16.53
17.1519.27
19.59 22.01
22.03 Nolnterforerce
24.47  Nolnterference
31.78| Noltererence

740 8.32

9.84 11.06
12.28 13.79
14.71 16.53
17.15 19.27
19.59  tohterrerce
22.03 Nolntererence
2A4.477 MNohterference
30.56 Nolnterference

740 8.32

9.84 11.06
12.28 13.79
14.71 16.53
17.15/19.27
19.59 Notererence
22.03 Nolnterference
2A.477 MNohteference

NolInterference | No Interference
No Interference | No Interference

9.84 11.06
12.28 13.79
14.71
17.15) Nolnterference
19.59 Nolterference

No Interference | No Interference

No Interference

Mo Interference | No Interference
No Interference | No Interference

Mol Nol
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Unit (mm)
QOutside Effective Length  Neck  ShankTaper Overall Shank Suggested ] ]
gk Diameter  Length of(?ut Diameter Anglep Length Diameter Heggill Price Bl i Ll by Leee gl =
Numoer  “op" &, 2 od Ba L od ¥
30 1 173 2 3

C-CER 2030-8 8 45 6 6000 844 886 9.32 9.8311.05
C-CER 2030-10 10 45 6 60001053 11.0511.63 1227 13.79
C-CER 2030-12 12 50 6 @ 6000 12.62 13.256 13.94 14.71 16.53
C-CER 2030-14 14 50 6 @ 6,000 14.72 1545 16.25 17.15 19.26
C-CER 2030-16 16 60 6 | 6.000/16.81/17.65 18,56 19.58 22.00
C-CER2030-18 3 18 45 292 11° 60 6 @ 6000 1891 19.84 20.8822.02 24.74 ganm
C-CER 2030-20 20 60 6 6,000 21.00 22.04 23.19 24.46 27.48
C-CER 2030-25 25 70 6 6,000 26.24 27.53 28.97 30.55 b -
C-CER 2030-30 30 80 6 @ 7.200 31.47 33.03 34.74 36.65 lohter: E}g;j%
C-CER 2030-35 35 80 6 @ 7.440 36.71 38.52 40.52 42.74 W o
C-CER 2030-40 40 90 6 @ 7.440/41.94/44.01 46.30 Mo s
C-CER 2035-12 12 50 6 8400 12.76 13.39 14.09 14.86 16.70 S
C-CER 2035-15 15 60 6 @ 8400/15.90/16.69 17.56 18.52 20.81 L
C-CER 2035-16 16 60 6 @ 8400/16.95/17.79 18.71 19.74 22.18
CCER2035-20 35 20 5 337 11° 60 6  840021.1422.18 23.34 24,62ttt o
C-CER 2035-25 25 70 6 8400 26.37 27.67 29.11 30.71 ® 5
C-CER 2035-30 30 70 6  840031.61 33.17 34.89 theens tohees|  |° | socn
C-CER 2035-35 35 80 6 @ 8400 36.84 38.66 40.67 I Mo
C-CER 2040-12 12 50 6 6,960 12.89 13,53 14.24/15.02 16.88
C-CER 2040-16 16 B0 6 | 6960 17.08 17.93/18.86 19.90 luhteer: e
C-CER 2040-20 20 60 6 @ 6.96021.27 22.3223.48 24.77 lohtre —
C-CER 2040-25 25 70 6 | 6.96026.51 27.82 29.26 e o g[ml
C-CER2040-30 4 30 6 382 11° 70 6 @ 696031.7433.31 3504 Mo ’
C-CER 2040-35 35 80 6 6,960 36.98 38.80 W o Mo
C-CER 2040-40 40 90 6 @ 876042214430 % to Mo ,
C-CER 2040-45 45 90 6 10440 47.4549.79 % Mo to L
C-CER 2040-50 50 100 6 12,960 52.6855.28 W to Mo [w Ball
C-CER 2050-16 16 60 6 8760 17.0817.9318.86 Mo
C-CER 2050-20 20 60 6 @ 876021.27 2232 Wl No Mo
C-CER 2050-25 25 60 6 87602651 27.82 ul Mo to
C-CER2050-30 5 30 75 482 11° 80 6 @ 876031.74 Vot o o
C-CER 2050-35 35 80 6 87603698 ® o to Mo
C-CER 2050-40 40 80 6 @ 87604221 o Ho to
C-CER 2050-50 50 110 6 13,800 5268 o to Mo
C-CER 2060-20 20 80 6 9,000 Nolterference | No No No No
C-CER 2060-30 30 80 6 9,240 Nolerference | No No No No
C-CER2060-40 6 40 9 582 — 100 6 10,920 heeere ko Yoh o o {B‘"'re'
C-CER 2060-50 50 120 6 13,800 wiereen | 1o Mol Nob Mo
C-CER 2060-60 60 120 6 18,440 fehskens | o fol Hoi to {’32‘;;’7@,

Technical Data
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Milling Conditions for C-CER

PREHARDENED STEELS

CARBON STEELS ALLOY STEELS HARDENED STEELS
WORK MATERIAL SEOPPER $45C / S50C SK/SCM /SUS BTl SKD/ SKT
(~225HB) (225~3258) LA (45~50HRC)

Noge | Qubite  Efecive Spindle Feed ap Spindle Feed ap Spindle Feed ap Spindle Feed ap Spindle Feed ap
Number Diameter | Length | Speed = Rate | Axial Depth = Speed | Rate = Axial Depth = Speed Rate = AxialDepth = Speed | Rate | Axial Depth = Speed Rate = Axial Depth
(mm) (mm)  (min® (mymn) (mm) | (min®)  @nmn) mm) min®) @) (mm) in®) mmn)| (mm) | (min® | mmn)| (mm)

0.3 /30,0000 30 0.003~0.006 30,000/ 30 0.003~0.005 30,000 15 0.002~0.005 30,000 16 0.001~0.004 — = — -

—
B3 Shark 0.5 28,000 28 0.002~0.006 28,000 28 0.002~0.005 28,000 14 0.002~0.004 28,000 14 0.001~0.003 — = — -
Series 2001 0.1

) 0.75 25,500 26 0.002~0.005 25,500/ 26 0.002~0.004 25,500 13 0.002~0.003 25,500 12 0.001~0002 — @ — -

~
~
UDC-PCD 123,000 510.002~0.004 23,000 5 0.001~0.002 23,000 5 0.001~0.002 23,000 5 0.001 - | = -
Series

D — 0.5 30,000 90 0.004~0.008 30,000/ 90 0.004~0.007 30,000 80 0.003~0.006 30,000 70 0.003~0.005 30,000 50 0.003~0.004

"
geBnNaq 20015 0.15 0.75 28,700 90 0.003~0.008 28,700 90 0.003~0.007 28,700 80 0.002~0.006 28,700 70 0.002~0.005 28,700 50 0.002~0.004

- 1 27,300 80 0.002~0.006 27,300 80 0.002~0.006 27,300 70 0.001~0.005 27,300 60 0.001~0.004 27,300 40 0.001~0.003

Y

Sauare | 0.5 43,000 130 0.005~0.011 43,000 130 0.005~0.009 41,000 110 0.004~0.008 39,000 90 0.003~0.006/ 39,000 40 0.002~0.004
a

Nk 5 1 34,000 100/0.005~0.01 34,000 100 |0.005~0.008 32,000 80 0.004~0.007 30,000 70 0.003~0.006 30,000 30 0.002~0.004

ong Neck |@

swae ] 2002 0.2 1.5 27,000 80 0.002~0.005 27,000 80 0.002~0.004 24,000 60 0.002~0.003 23,000 50 0.001~0.003 23,000 20 0.001~0.002

V) 2 21,900 20 0.002~0.004 21,900/ 20 0.001~0.002 21,900 15 |0.001~0.002 21,900 10 0.001~0.002 21,900 10 0.001

Radius

3 16,500 10 0.001~0.003 16,500/ 10 0.001~0.002 16,500 ~ 8 0.001~0.002 16,500 5 0.001~0.002 16,500 5 0.001

1 149,000 520 0.007~0.016 49,000 440 0.007~0.013 49,000/ 390 0.007~0.011 49,000 350 |0.005~0.009 38,000 230 0.003~0.006

1.5 43,000 425 0.005~0.012 43,000 360 0.005~0.01 43,000 320 0.005~0.008 43,000 285 0.004~0.007 37,500 210 0.002~0.004

Taper Neck

) 2003 02 2 37,000 330 0.003~0.007 37,000 280 0003~0.006 37,000 250 0.003~0.005 37,000 220 0.002~0.004 37,000 190 0.001~0.003
T\ 3 31,000 280 0002~0.004 31,000 240 0002~0.003 31,000 210 0.001~0.003 31,000 190 0.001~0.002 31,000 160 0.001~0.002
e 2 47,000 720001 ~0.02 47,000 600 001 ~0.017 47,000 560 0.009~0.015 42,000 410 0.007~0.012 30,000 250 0.005~0.008
o £ 3 47,000 630 0005~0.01 47,000 530 0005~0.008 47,000 470 0.004~0.007 40,000 350 0.003~0.006 30,000 220 0.002~0.004
ﬁ 2008 04 4 39,000 520/0.002~0.005 39,000 440 0002~0.004 37,000 370 0.002~0.004 31,000 270 0.002~0.003 30,000 220 0.001~0.002
=) ) 5 38,000 440 0002~0.005 38,000 370 0002~0.004 32,000 280 0.002~0.003 29,000 220 0.001~0.003 28,000 180 0.001~0.002
T’ﬁ; 2 47,000 900 0.014~0.028 47,000 750 0014~0023 43,000 610 0.012~0.021 38,000 460 0.009~0016 25000 260 0.004~0.007
- E 443000 750 0.008~0017 43,000 630 0008~0014 40,000 520 0.007~0.013 28,000 320 0006~001 24,000 230 0.002~0.004

— 2005 0.5
- 6 31,000 460 0.004~0.008 31,000 390 0004~0007 26,000 290 0.003~0.006 24,000 230 0.002~0.004 23,000 190 0.002~0.003
- 8 25000 360 0.002~0.004 25,000 300 0002~0.003 21,000 220 0.001~0.003 19,000 180 0.001~0.002 18,000 140 0.001~0.002
- 246,000 1,050 0.018~0.036 46,000 880 0018~003 40,000 670 0.016~0.027 32,000 470 0012~0021 21,000 270 0.009~0.015
% 4 41,000 790001 ~0.02 41,000 660 001 ~0.017 34,000 520 0.009~0.016 27,000 360 0.007~0.012 20,000 230 0.005~0.008

2006 0.6 6 31,0000 600 0.005~0.011 31,0001 500 0.005~0.009 26,000 370 0.005~0.008 21,000 260 0.003~0.006 20,000 210 0.002~0.004

8 23,000 360 0.002~0.005 23,000 300 0.002~0.004 19,000 220 0.002~0.003 18,000 180 0.001~0.002/ 16,000 140 0.001~0.002

10 21,000 330 0.002~0.005 21,000 280 0.002~0.004 17,000 200 0.002~0.003 16,000 160 0.001~0.002| 15,000 130 0.001~0.002




Milling Conditions for C-CER

PREHARDENED STEELS

2 Flutes

oge) | Qutide  Efecive Spindle | Feed a Spindie| Feed ~ @p Spindle| Feed ~ @p Spindie| Feed  @p Spindie| Feed  @p
L ] s g e el e e el P it} el il o et
2 40,000 1,050 0.026~0.053 40,000 880 0.026~0.044 34,000 670 0.023~0.039 27,000 480 0.018~0.03 18,000 270 0.013~0.022
3 140,000 1,050 0.022~0.044/ 40,000 880 0.022~0.037 34,000 670 0.2 ~0.033 27,000 470 0.015~0.026 18,000 270 0.011~0.018 63mm Sherk
4 135000 810 0.012~0.024 35,000 680 0.012~0.02 29,0001 510 0.01 ~0.018 23,000 350 0.008~0.014 17,000 230 0.006~0.01
20 o7 6 27,000 620 0.006~0.013 27,000 520 0.006~0.011 22,000/ 380 0.005~0.009 18,000 270 0.004~0.007 17,000 220 0.003~0.005
8 122,000 460 0.005~0.011/22,0001 390 0.005~0.009 18,000/ 290 0.005~0.008 17,000 240 |0.003~0.006 16,000 190 0.002~0.004
10 20,0001 360 0.002~0.005 20,000 300 0.002~0.004 16,000 220 0.002~0.004 15,000 180 0.001~0.003 14,000 140 0.001~0.002 25,’.“85
4 135,000 1,050 0.027~0.054 35,000 880 |0.027~0.045 30,000 670 0.024~0.04 24,000 470 0.019~0.031 16,000 270 0.013~0.022 —
6 31,000 820 0.013~0.028 31,000 690 0.013~0.023 25,000 510 0.012~0.02 20,000 350 0.009~0.016 15,000 220 0.006~0.011 o auere
2008 0.8 = 8 23,000/ 630 0.007~0.014 23,000 530 0.007~0.012 19,000 390 0.006~0.011 15,000 270 0.005~0.008 15,000 220 0.003~0.006 g@
10 19,0001 450 0.006~0.012 19,000 380 0.006~0.01 16,000 280 0.005~0.009 15,000 230 0.004~0.007 14,000 180 0.003~0.005 /L
12 117,000/ 360 0.003~0.006 17,000 300 0.003~0.005 14,000 220 0.002~0.004 13,000 180 0.002~0.003 12,000 140 0.001~0.002 {Radm
4 131,000 1,090 0.028~0.058 31,000 910 0.028~0.048 26,000/ 690 0.026~0.043 21,000 480 0.02 ~0.033 14,000 270 0.014~0.024
6 27,000 840 0.014~0.029/27,000 700 0.014~0.024 22,000 510 0.013~0.022 18,000 360 0.01 ~0.017 13,000 230 0.007~0.012
2009 0.9 8 21,000 640 0.008~0016 21,000 540 0.008~0.013 17,000 400 0.007~0.012 14,000 280 0.005~0.009 13,000 230 0.004~0.006
10 17,000/ 460 0.006~0.013 17,000 390 0.006~0.011 14,0001 290 0.006~0.01 |13,000 230 |0.004~0.007 12,000 190 0.003~0.005
15 11,0001 320 0.003~0.006 11,000 270 0.003~0.005 13,000 200 0.003~0.005 12,000 160 0.002~0.003 11,000 130 0.001~0.002 E,}H‘,‘ié”‘h
4 128,000 1,120 0.03 ~0.06 28,0001 940 0.03 ~0.05 23,000/ 710 0.027~0.045 19,000 490 0.021~0.035 12,700 280 0.015~0.025 EW
6 24,000 850 0.015~0.03 24,000 710 0.015~0.025 20,000 520 0.013~0.023 16,000 3860 0.01 ~0.017 12,000 230 0.007~0.012 =
8 124,000 850 0.015~0.03 24,000 710 0.015~0.025 20,000 520 0.013~0.023 16,000 360 0.01 ~0.017 12,000 230 0.007~0.012 i
2010 1 10 19,0001 640 0.008~0.017 19,000 540 0.008~0.014 15,000 400 0.007~0.012/ 12,000 280 0.005~0.009 12,000 230 0.004~0.007 Z—
12 115,000/ 460 0.007~0.014 15,000 390 0.007~0.012 13,0001 290 0.006~0.01 |12,000 230 0.005~0.008 11,400 190 0.003~0.006 § e
16 12,0001 360 0.003~0.007 12,000 300 0.003~0.006 10,500 220 0.003~0.005 9,700 180 0.002~0.004 9,100 140 0.001~0.003 F
20 /10,000 320 0.003~0.007 10,000 270 0.003~0.006/ 8,400 200 |0.003~0.005 7,700 160 0.002~0.004 7,300 130 0.001~0.003 -
6 23,000 1,050 0.036~0.072/ 23,000 880 0.036~0.06 20,000 670 0.032~0.054 16,000 470 0.025~0.042 10,000 260 0.018~0.03 [spn"ljl'w
8 120,000 820 0.018~0.036/20,000 690 0.018~0.03 16,000/ 500 0.016~0.027 13,000 350 0.012~0.021 10,000 220 0.009~0.015
2012 1.2 | 10 15000 630 0.01 ~0.019 15,000 530 0.01 ~0.016 13,000 390 0.009~0.015 10,600 270 0.007~0.011 10,000 220 0.005~0.008 bl
12 115,000/ 630 0.01 ~0.019 15,000 530 0.01 ~0.016 13,000 390 0.009~0.015/10,600 270 0.007~0.011 10,000 220 0.005~0.008 @
16 11,0000 320 0.004~0.008 11,000 270 0.004~0.007 9,000 200 0.003~0.006 9,000 160 0.003~0.005 8,400 130 0.002~0.003 —

261



Milling Conditions for C-CER

PREHARDENED STEELS
CARBON STEELS ALLOY STEELS HARDENED STEELS
WORK MATERIAL SEOPPER $45C / S50C SK/SCM /SUS BTl SKD/ SKT
(~225HB) (225~325HB) (30~45HRC) (45~50HRC)
Noge | Qubite  Efecive Spindle Feed ap Spindle Feed ap Spindle Feed ap Spindle Feed ap Spindle Feed ap
Number Diameter | Length | Speed = Rate | Axial Depth = Speed | Rate = Axial Depth = Speed Rate = AxialDepth = Speed | Rate | Axial Depth = Speed Rate = Axial Depth
(mm) (mm)  (min® (mymn) (mm) | (min®)  @nmn) mm) min®) @) (mm) in®) mmn)| (mm) | (min® | mmn)| (mm)
6 120,000 1,000 0.042~0.084 20,000 840 0.042~0.07 17,000 640 0.038~0.063/ 13,000 440 0.029~0.049 9,000 250 0.021~0.035

:m\\,? 8 17,000 790 0.021~0.042 17,000 660 0.021~0.035 14,000 480 0.019~0.032 11,500 330 0.015~0.025 8,600 210 001 ~0.017

e 10 17,000 790 0.021~0.042 17,000/ 660 0.021~0.035 14,000 480 0.019~0.03211,500 330 0.015~0.025 8,600 210 0.01 ~0.017

~ ) 2014 1.4 12 13,000 620 0.011~0.023 13,000 520 0.011~0.019 11,000 380 0.1 ~0.017 9,000 270 0.008~0.013 8,600 220 0.005~0.009

JDC-PCD

Series 14 /13,000 620 0.011~0.023 13,000 520 0.011~0.019 11,000 380 0.1 ~0.017| 9,000 270 0.008~0.013 8,600 220 0.005~0.009
——

_ 16 111,000 430 001 ~0.02 11,000 360 0.01 ~0.017 9,000 270 0.009~0.015 8,000 220 0.007~0.011 8,100 180 0.005~0.008

(::;.Nes 22 10,000 310 0.005~0.01 10,000 260 0.005~0.008 8,000/ 190 0.004~0.007 7,000 150 0.003~0.005 7,200 120 0.002~0.004
-

- 6 18,000 1,030 0.045~0.09 18,000 860 0.045~0.075 15,000 650 0.04 ~0.068 12,000 460 0.031~0.052 8,400 260 0.022~0.037
—
Square 8 /16,000 810 0.023~0.046 16,000 680 0.023~0.038 13,000 500 0.02 ~0.034/10,000 340 0.016~0.026 8,000 220 0.011~0.019
w
/fé 10 /16,000 810 0.023~0.046 16,000 680 0.023~0.038 13,000 500 0.02 ~0.034 10,000 340 0.016~0.026 8,000 220 0.011~0.019
Long Neck |@
s:r;iree ° 2015| 15 12 /16,000 810 0.023~0.046 16,000 680 0.023~0.038 13,000 500 0.02 ~0.034/ 10,000 340 0.016~0.026 8,000 220 0.011~0.019
~ ' 14 112,700 620 0.012~0.025 12,700 520 0.012~0.021 10,600 390 0.011~0.018 8,400 270 0.008~0.014 8,000 220 0.006~0.01
—

Radius 16 /10,300 450 0.01 ~0.022 10,300 380 0.1 ~0.018 8,600 280 0.009~0.016/ 8,000 230 0.007~0.012 7,600 180 0.005~0.009

<m 18 110,300 450 0.01 ~0.022 10,300 380 0.01 ~0.018 8,600 280 0.009~0.016/ 8,000 230 0.007~0.012 7,600 180 0.005~0.009

Long Neck |

Rediss | 20 | 9,000 320 0.005~0.011 9,000 270 0.005~0.009 7,000 200 0.004~0.008 7,200 160 0.003~0.006/ 6,700 130 0.002~0.004

Taoer Neck 6 17,000 1,050 0.048~0.09 17,000 880 0.048~0.08 14,000 670 0.043~0.072/11,900 470 0.033~0.056 7,900 260 0.024~0.04

o ) 8 17,000 1,050 0.048~0.096 17,000 880 0.048~0.08 14,000 670 0.043~0.072/11,900 470 0.033~0.056 7,900 260 0.024~0.04

N B 10 15,000 820 0.024~0.048 15,000 690 0.024~0.04 12,700 500 0.022~0.036/ 10,100 350 0.017~0.028 7,500 220 0.012~0.02

Ball / Long

Shank Ball 12 115,000 820 0.024~0.048 15,000/ 690 0.024~0.04 12,700 500 0.022~0.036/10,100 350 |0.017~0.028 7,500 220 0.012~0.02

Long Neck | oo 2016 1.6 14 11,900 630 0.013~0.026 11,900 530 0.013~0.022 9,900 390 0.012~0.02 7,900 270 0.009~0.015 7,500 220 0.006~0.011

Ball 2

J~ 16 [11,900 630 0.013~0.026 11,900 530 0.013~0.022 9,900 390 0.012~0.02 = 7,900 270 0.009~0.015 7,500 220 0.006~0.011
-/

;’”” 18 | 9,700 460 0.011~0.023 9,700 390 0.011~0.019 8,100 290 0.01 ~0.017/ 7,500 230 0.008~0.013 7,100 190 0.005~0.009
) 20 | 9,000 450 0.011~0.023 9,000 380 0.011~0.019 8,100 280 0.1 ~0.017 7,500 230 0.008~0.013 7,100 180 0.005~0.009
:\

- g‘ 26 | 8,000 280 0.005~0.011 8,000 240 0.005~0.009 7,300 180 0.005~0.008 6,700 140 0.004~0.006 6,300 120 0.002~0.004

)% 6 15,000 1,030 0.051~0.102 15,000 860 0.051~0.085 13,200 650 0.045~0.076/10,600 460 0.035~0.059 7,000 260 0.025~0.042

el 8 15,000 1,030 0.051~0.102 15,000 860 0.051~0.085 13,200 650 0.045~0.076/ 10,600 460 0.035~0.059 7,000 260 0.025~0.042

J 10 13,700 810 0.027~0.055 13,700 680 0.027~0.046 11,400 500 0.024~0.041| 9,000 340 0.019~0.032 6,700 220 0.013~0.023

Spiral 12 113,700 810 0.027~0.055 13,700 680 0.027~0.046 11,400 500 0.024~0.041 9,000 340 0.019~0032 6,700 220 0.013~0.023
V Cutter

J 2018 1.8 14 13,700 8100.027~0.055 13,700 680 0.027~0.046 11,400 500 0.024~0.041| 9,000 340 0.019~0.032 6,700 220 0.013~0.023

ol 16 /10,600 620 0.015~0.03 10,600 520 0.015~0.025 8,800 380 0.013~0.022/ 7,000 270 0.01 ~0.017 6,700 220 0.007~0.012

J 18 110,600 620 0.015~0.03 10,600 520 0.015~0.025 8,800 380 0.013~0.022| 7,000 270 0.01 ~0017 6,700 220 0.007~0.012

20 8,600 450 0.012~0.024 8,600 380 0012~0.02 7,200 280 001 ~0.018 6,700 230 0.008~0.014 6,300 180 0.006~0.01

25 | 7,700 310 0.006~0.012 7,700 260 0.006~0.01 6,500 200 0.005~0.009 6,000 160 0.004~0.007 5,600 130 0.003~0.005




Milling Conditions for C-CER

WORK MATERIAL

COPPER
OFC/TPC

CARBON STEELS
S45C / S50C
(~225HB)

ALLOY STEELS
SK/SCM / SUS
(225~325HB)

PREHARDENED STEELS
HARDENED STEELS
NAK / SKD
(30~45HRC)

HARDENED STEELS

SKD / SKT

(45~50HRC)

Model
Number

Outside
Diameter
(mm)

Effective
Length
(mm)

Spindle
Speed
(min™

Feed
Rate
(ronrin)

ap
Axial Depth
(mm)

Spindle
Speed
(min™)

Feed
Rate
(ronmin)

ap
Axial Depth
(mm)

Feed
Rate
(ronfrin)

ap
Axial Depth
(mm)

Spindle
Speed
(min™)

Feed
Rate
(ronfrin)

ap
Axial Depth
(mm)

Spindle
Speed
(min™)

Spindle
Speed
(min™)

Feed
Rate
(ronfrin)

ap
Axial Depth
(mm)

2020

14,000

1,080

0.068~0.118

14,000

900

0.068~0.098

12,0001 680 0.052~0.088

9,600 480 0.041~0.068

6,400

270

0.029~0.049

14,000

1,020

0.052~0.106

14,000

850

0.052~0.088

12,000 650 0.047~0.079

9,600 450 0.037~0.061

6,400

260

0.026~0.044

14,000

1,020

0.052~0.106

14,000

850

0.052~0.088

12,0001 650 0.047~0.079

9,600 450 0.037~0.061

6,400

260

0.026~0.044

12,300

790

0.026~0.053

12,300

660

0.026~0.044

10,400 500 0.024~0.04

8,100 340 0.018~0.031

6,000

220

0.013~0.022

12,300

790

0.026~0.053

12,300

660

0.026~0.044

10,400 500 0.024~0.04

8,100 340 0.018~0.031

6,000

220

0.013~0.022

12,300

790

0.026~0.053

12,300

660

0.026~0.044

10,400 500 0.024~0.04

8,100 340 0.018~0.031

6,000

220

0.013~0.022

9,500

610

0.014~0.029

9,500

510

0.014~0.024

7,900 380 0.013~0.022

6,300 270 0.01 ~0.017

6,000

220

0.007~0.012

UDC-PCD
Series

9,500

610

0.014~0.029

9,500

510

0.014~0.024

7,900 380 0.013~0.022

6,300 270 0.01 ~0.017

6,000

220

0.007~0.012

7,700

430

0.012~0.025

7,700

360

0.012~0.021

6,400 270 0.011~0.018

6,000 220 0.008~0.014

5,700

180

0.006~0.01

7,000

310

0.006~0.012

7,000

260

0.006~0.01

5,800 190 0.005~0.009

5,400 150 0.004~0.007

5,000

120

0.003~0.005

2025

25

10,800

1,390

0.066~0.132

10,800

1,160

0.066~0.11

9,100 880 0.059~0.099

7,600 640 0.046~0.077

5,100

360

0.033~0.055

10,800

1,390

0.066~0.132

10,800

1,160

0.066~0.11

9,100 880 0.059~0.099

7,600 640 0.046~0.077

5,100

360

0.033~0.055

10,800

1,390

0.066~0.132

10,800

1,160

0.066~0.11

9,100 880 0.059~0.099

7,600 640 0.046~0.077

5,100

360

0.033~0.055

9,500

1,090

0.033~0.067

9,500

910

0.033~0.056

8,000 680 0.03 ~0.05

6,500 490 0.023~0.039

4,800

310

0.016~0.028

9,500

1,000

0.033~0.067

9,500

910

0.033~0.056

8,000 680 0.03 ~0.05

6,500 490 0.023~0.039

4,800

310

0.016~0.028

9,500

1,090

0.033~0.067

9,500

910

0.033~0.056

8,000 680 0.03 ~0.05

6,500 490 0.023~0.039

4,800

310

0.016~0.028

9,500

1,090

0.033~0.067

9,500

910

0.033~0.056

8,000 680 0.03 ~0.05

6,500 490 0.023~0.039

4,800

310

0.016~0.028

7,600

820

0.018~0.036

7,600

690

0.018~0.03

6,300 510 0.016~0.027

5,000 360 0.012~0.021

4,800

290

0.009~0.015

6,200

480

0.014~0.029

6,200

400

0.014~0.024

5,200 300 0.013~0.022

4,800 240 001 ~0.017

4,500

200

0.007~0.012

(7]
Ko}
c
o
=
@

Long Neck
Square

&
B

Radius

Ball / Long

Shank Ball
oo| Long Neck
2 | Bal

2030

8,700

1,580

0.088~0.176

8,700

1,320

0.088~0.147

7,300 990 0.079~0.1382

5,900 700 0.055~0.092

4,200

420

0.044~0.073

8,700

1,500

0.079~0.158

8,700

1,250

0.079~0.132

7,300 940 0.071~0.119

5,900 660 0.055~0.092

4,200

400

0.039~0.066

8,700

1,500

0.079~0.158

8,700

1,250

0.079~0.132

7,300 940 0.071~0.119

5,900 660 0.055~0.092

4,200

400

0.039~0.066

8,700

1,500

0.079~0.158

8,700

1,250

0.079~0.132

7,300 940 0.071~0.119

5,900 660 0.055~0.092

4,200

400

0.039~0.066

7,600

1,160

0.04 ~0.08

7,600

970

0.04 ~0.067

6,300 720 0.036~0.06

5,000 500 0.028~0.047

3,900

340

0.02 ~0.033

7,600

1,160

0.04 ~0.08

7,600

970

0.04 ~0.067

6,300 720 0.036~0.06

5,000 500 0.028~0.047

3,900

340

0.02 ~0.033

7,600

1,160

0.04 ~0.08

7,600

970

0.04 ~0.067

6,300 720 0.036~0.06

5,000 500 0.028~0.047

3,900

340

0.02 ~0.033

6,300

970

0.022~0.043

6,300

810

0.022~0.036

5,300 600 0.019~0.033

4,200 420 0.015~0.025

3,900

340

0.011~0.018

6,300

970

0.022~0.043

6,300

810

0.022~0.036

5,300 600 0.019~0.033

4,200 420 0.015~0.025

3,900

340

0.011~0.018

5,100

490

0.017~0.035

5,100

410

0.017~0.029

4,300 300 0.016~0.026

4,000 240 0.012~0.02

3,800

200

0.008~0.014

4,600

310

0.007~0.014

4,600

260

0.007~0.012

3,900 200 0.006~0.01

3,600 160 0.005~0.008

3,300

130

0.003~0.006




Milling Conditions for C-CER

PREHARDENED STEELS

CARBON STEELS ALLOY STEELS HARDENED STEELS
WORK MATERIAL SEOPPER $45C / S50C SK/SCM /SUS BTl SKD/ SKT
(~225HB) (225~3258) LA (45~50HRC)

Noge | Qubite  Efecive Spindle Feed ap Spindle Feed ap Spindle Feed ap Spindle Feed ap Spindle Feed ap
Diameter | Length | Speed = Rate | Axial Depth = Speed | Rate = Axial Depth = Speed Rate = AxialDepth = Speed | Rate | Axial Depth = Speed Rate = Axial Depth

MMt () | (mm) | (min®) (mymn) - (mm) | (min®)  mmn) (mm) | minD @mmn) (mm) | min™  mmn) | (mm) (min™ i) (mm)
12 | 7,100 1,280 0.092~0.185 7,100 1,070 0.092~0.154| 6,000 790 0.083~0.138 4,800 560 0.064~0.108 3,300 330 0.046~0.077

—_—
¢3mm Shark 15 | 7,100 1,280 0.092~0.185 7,100 1,070 0.092~0.154 6,000 790 0.083~0.138 4,800 560 0.064~0.108 3,300 330 0.046~0.077

eres

a 16 | 7,100 1,280 0.092~0.185 7,100/ 1,070 0.092~0.154 6,000 790 0.083~0.138 4,800 560 0.064~0.108 3,300 330 0.046~0.077
LE;SPC‘ 2035 3.5 20 6,200 990 0.043~0086 6,200 830 0.043~0.072 5,100 610 0.039~0.065 4,000 420 0.03 ~0.05 3,100 280 0.021~0.036

—

N 25 | 6,200 990 0.043~0.086 6,200 830 0.043~0.072 5,100 610 0.039~0.065 4,000 420 003 ~0.05 3,100 280 0.021~0.036

/)

;g.Neg 30 5,000 800 0025~0.05 5,000 670 0.025~0.042 4,200 500 0.023~0.038 3,300 340 0018~003 3,100 280 0.012~0.021

)

— 35 | 5,000 800 0.025~0.05 5,000 670 0.025~0.042 4,200 500 0.023~0.038 3,300 340 0018~0.03 3,100 280 0.012~0.021
Souare @ 12 | 6,000 1,170 0.1 ~0202 6,000 980 0.1 ~0.168 = 5,000 720 0.09 ~0.151| 3,900 500 0.07 ~0.117 2,700 290 0.05 ~0.084
Long Neck 3 16 | 6,000 1,110 0.09 ~0.181 6,000 930 0.09 ~0.151 5,000 690 0.081~0.136| 3,900 480 0.063~0.105 2,700 280 0.045~0.075
Square

20 | 6,000 1,110 0.09 ~0.181 6,000 930 0.09 ~0.151 5,000 690 0.081~0.136 3,900 480 0.063~0.105 2,700 280 0.045~0.075

N ™

Radius 25 | 5200 860 0.046~0.091 5200 720 0.046~0.076 4,200 520 0.041~0.069 3,300 350 0.032~0.053 2,500 230 0.023~0.038

2040 4 30 5200 860 0.046~0.091 5200 720 0.046~0.076 4,200 520 0.041~0.069 3,300 350 0.032~0.053 2,500 230 0.023~0.038

35 | 4200 660 0.025~0.05 4,200 550 0.026~0.042 3,500 400 0.022~0.037 2,700 270 0.017~0.029 2,500 220 0.012~0.021

40 | 4200 660 0.025~005 4,200 550 0.025~0.042 3500 400 0.022~0.087 2,700 270 0.017~0.029 2,500 220 0.012~0.021

45 3,400 430 0.018~0.087 3,400 360 0.018~0.031 2,800 270 0.016~0.028 2,500 210 0.013~0.021 2,300 160 0.009~0.015

Ball / Long

Shark Ball 50 3,400 380 0.018~0.037 3,400 320 0.018~0.031 2,800 240 0.016~0.028 2,500 190 0.013~0.021 2,300 140 0.009~0.015
I
Long Neck oo 16 | 4,400 870 0.113~0227 4,400 730 0.113~0.189 3,600 530 0.102~0.17 | 2,800 360 0.079~0.132 1,700 190 0.056~0.094
Bal 8
d 20 | 4,400 870 0.113~0.227 4,400 730 0.113~0.189 3,600 530 0.102~0.17 2,800 360 0.079~0.182 1,700 190 0.056~0.094
0
Taper Neck
Ball 25 | 4,400 870 0.113~0.227 4,400 730 0.113~0.189 3,600 530 0.102~0.17 = 2,800 360 0.079~0.132 1,700 190 0.056~0.094
- )

= 2050 5 30 3,800 630 0.057~0.115 3,800 530 0.057~0.096 3,000 380 0.051~0.086 2,200 240 0.04 ~0.067 1,600 150 0.028~0.048

35 | 3,800/ 630 0.057~0.115 3,800 530/0.057~0.096 3,000 380 0.051~0.086 2,200 240 0.4 ~0.067 1,600 150 0.028~0.048

—
40 3,800 630 0.057~0.115 3,800 530 0.057~0.09%6 3,000 380 0.051~0.086 2,200 240 0.022~0.036 1,600 150 0.028~0.048

Barrel
J 50 2,900 460 0.031~0.062 2,900 390 0.031~0.052| 2,400 280 0.028~0.047 1,700 180 0.022~0.03 1,600 140 0.015~0.026

N
\S/U(Q“L 20 3,300 670 0.113~0227 3,300 560 0.113~0.189/ 2,700 400 0.102~0.17 2,000/ 260 0.079~0.132 1,100 130 0.056~0.094

J
30 3,300 670 0.113~0227 3,300 560 0.113~0.189| 2,700 400 0.102~0.17 = 2,000 260 0.079~0.132 1,100 130 0.056~0.094

)
D””J 2060 6 40 2,800 480 0.057~0.115 2,800 400 0.057~0.096 2,200 270 0.051~0.086 1,500 170 0.04 ~0.067 1,000 100 0.028~0.048

50 | 2,100/ 3300.081~0.062 2,100 280 0.031~0.052 1,600 200 0.028~0.047 1,100 120 0.022~0.036/ 1,000 90 0.015~0.026

60 2,100 330 0.031~0.062 2,100 280 0.031~0.052 1,600 200 0.028~0.047 1,100 120 0.022~0.036 1,000 90 0.015~0.026




2 Flutes

Slotting

]

D A

D : Outside Diameter (mm)

Note:

-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
-Recommend water soluble or oil coolant.

*Recommend oil coolant for Titanium Alloys and Heat Resistant Alloys.
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