2 Flutes UTCOAT

Size R0.05~R3

Super Shank Dia [l Back Taper
MG 0/-0.005 |l Geometry

Material Applications (% Highly Recommended @ Recommended O Suggested)

Carbon ~ Alloy  Prehardened Hardened Steels Castlron | Aluminum  Graphite  Copper | Plastics = Glass  Titanium = Heat  Cemented  Hard Britile
S Steels ~ Steels | Steels Alloys Filled | Alloys | Resistant Carbide (Non-)
/ Plastics Alloys Metallic:
gggg SKSUSSCM Hé’\’; ~50HRC ~55HRC ~ 60HRC ~ 65HRC ~ 70HRC g Materials
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Actual effective length

J ) 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 e

contact with the work piece. Inclined angle
)
R

Radius of Diameter Ball Radius .
) Ball Nose Tolerance Accuracy Helix Angle
M
R0.05 ~R0.075 0/-0.01 +0.002

/ } <
N R0.1 ~R3 0/-0.015 +0.005 %\

),

j= features of CSELB

Reduce cutting resistance and prioritize surface quality.
Recommended for milling on hardened steels (55HRC) - sticky materials, materials
that prone to chatter marks.

R
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Less resistance on curved surface shape

Small relief surface Tip design with excellent cutting performance




2 Flutes

PX5 (30HRC)

Wheel shape

Tool
2 flute ball

CSEB (P432)

e —
—_—_—

2 flute long neck ball

CSELB
Work size 4 flute highly efficient radius P P
100 X 100 X 30mm CRRS (P390) e
Coolant: Water soluble
UDC-PCD
Series
\,
Spindle Feed - (——
a ae Allowance  Cycle Time BN
No Process Tool (r?]?neg (mﬁwa}tgin) (mm) (mm) (mm) (h:m:s) &fﬂi
.
1 ) CSEB R3 11,000 2,300 0.55 17 0.1 0:56:56 —
Roughing —
2 CSELB R2 x EL12 18,000 2,400 0.4 1.2 0.03 0:00:43 Square
w
3 0.18 - 0.03 0:13:08 E ;
4 Semi.  CSELB R2 X EL12 18,000 3,000 0.2 - 0.03 0:01:54 | Lo Neo
5 finishing - 0.12 0.03 0:18:57 -
6 CSELB R1 X EL8 30,000 2,000 0.1 0.1 0.03 0:17:26 /mhm
Spindle Feed - .
Allowance Cycle Time
No Process Tool peed Rate s b - (o
(min™ (mmfmin) (mm) (mm) (mm) (h:m:s) :f EQQLLM
7 CRRS @ 6 %X CRf1 8,000 1,000 0.05 1 0 0:14:00 @ %
8 0.04 - - 2:31:37 o
9 FimShing - cElB Rix EL 30,000 2,000 004 - - 016:16 -
10 ’ ’ - 0.03 - 0:59:37 Sl Lons
11 0.04 0.04 - 0:02:11 (et
Total  5:52:45 | Long Neck
2 | Ball
e s )
M-e—as-ute-me-nl—o-f—tmm-ln-g—m—ughn-e—s—s Taper Neck
- Ball
L .
CSELB Long neck ball R1 X EL8 ———
>
Canter Ra 0.396 E
Radius Ra 0.421
Side Ra0.118 e
Spiral
V Cutter
CRRS 4 flute highly efficient radius ¢6 < CR1
‘ Flat surface ‘ Ra 0.091 ‘ Drill
Technical Data
-

Finishing with CSEB/CSELB offers uniform milling surface.
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2 Flutes UTCOAT

Total 325 models Unit (mm)
Model Radius of = Effective = Length = Neck  ShankTaper Overall = Shank  Suggested Effective Length by Inclined Angles
Mirlses Ballalose Ler&g;;th ofg)ut D|ag1glter Agtg;e Ler|1_gth Dlag\gter Retali‘ Price o - o . -
CSELB 2001-002 0.2 45 4 11630 022 024 026 028 031
CSELB2001-003 RO.05 0.3 008 0095 11° 45 4 11630 033 035 038 040 045
CSELB 2001-005 0.5 45 4 12540 054 058 061 064 0.72
CSELB 20015-003 0.3 45 4 13450 0.36 0.38 040 042 048
CSELB 20015005 RO.075 0.5  0.12 0.135 11° 45 4 14250 058 060 063 067 0.75
CSELB 20015010 1 45 4 14820 1.10 1.15 121 128 143
CSELB 2002-003 0.3 45 4 8,090 040 042 044 046 052
CSELB 2002-005 05 45 4 8090 061 064 067 071 079
heen CSELB 2002-005-6 0.5 50 6 11290 061 064 067 071 079
e ) CSELB 2002-0075 0.75 45 4 8090 0.87 092 096 1.01  1.13
— CSELB 2002-010 1 45 4 8090 1.14 1.9 125 132 148
. CSELB 2002-010-6 1 50 6 11290 1.14  1.19 125 1.32 148
— CSELB 2002-0125 1.25 45 4 8780 139 145 153 161  1.80
- CSELB 2002-015 RO.1 15 016 019 | 11° 45 4 8780 165 173 181 191 214
g CSELB 2002-015-6 1.5 50 6 12250 165 1.73 181 191 =214
par\wﬁ CSELB 2002-0175 1.75 45 4 9,690 191 200 210 222 249
| |csELB 2002020 2 45 4 | 9690 217 228 239 252 283
CSELB 2002-020-6 2 50 6 13520| 217 228 239 252 283
A CSELB 2002-0225 225 45 4 10800 243 255 268 283 3.17
oene |2 CSELB 2002-025 25 45 4 10800 269 283 297 313 351
Pk J2 CSELB 2002-030 3 45 4 11400 322 337 355 374 420
Teper Neck CSELB 2003-005 0.5 45 4 7980 061 064 067 070 077
o CSELB 2003-006 06 45 4 7980 071 075 078 082 091
CSELB 2003-0075 0.75 45 4 7980 087 091 095 1.00 1.12
Skt CSELB 2003-010 1 45 4 7980 1.13  1.19 124 1.31 | 1486
CSELB 2003-010-6 1 50 6 10830 1.13 | 1.19 124 131 146
i g CSELB 2003-0125 1.25 45 4 8550 1.38 145 152 160  1.78
B CSELB 2003-015 1.5 45 4 8550 164 172 181 190 212
Bl CSELB 2003-015-6 15 50 6 11860 164 172 181 190 =212
) RO.15 024 029 @ 11°
[ CSELB 2003-0175 1.75 45 4 8550 191 200 210 221 247
Taper g CSELB 2003-020 2 45 4 8550 2.17 227 238 251 28]
- CSELB 2003-020-6 2 50 6 11860 217 227 238 251 28]
e CSELB 2003-0225 2.25 45 4 8780 243 255 267 282 3.15
CSELB 2003-025 25 45 4 8780 2689 282 296 3.12 349
N CSELB 2003-030 3 45 4 8780 322 337 354 373 4.8
Ve CSELB 2003-040 4 45 4 9,120 426 447 470 495 555
CSELB 2003-050 5 45 4 10260 531 557 585 617 692

o Next Page =
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Technical Data
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2 Flutes

Unit (mm)
Model Radius of = Effective = Length = Neck  ShankTaper Overall =~ Shank  Suggested Effective Length by Inclined Angles
Mrlses BallNose Length ~ of Cut Diameter  Angle Length  Diameter Retail Price ; : o . .
R e, 2 od Bta L od ¥ 30 1 1°30 2 3

CSELB 2004-005 0.5 45 4 | 5470 061 063 066 069 0.76
CSELB 2004-0075 0.75 45 4 | 5470 087 091 095 099 1.10
CSELB 2004-010 1 45 4 | 5470 113 1.18 124 130 144
CSELB 2004-010-6 1 50 6 7980  1.13 1.18 124 130 144
CSELB 2004-0125 1.25 45 4 | 5590 138 144 151 159 1.76
CSELB 2004-015 1.5 45 4 5590 164 172 180 1.89 211
CSELB 2004-015-6 1.5 50 6 8090 | 164 172 180 189 2.11
CSELB 2004-0175 1.75 45 4 5700 190 199 209 219 245 'S
CSELB 2004-020 2 45 4 | 5700 217 227 238 250 279
CSELB 2004-020-6 2 50 6 | 8320 217 227 238 250 279 e
CSELB2004-0225 RO.2 225 032 | 039  11° 45 4 | 5930 243 254 267 280 3.13 N
CSELB 2004-025 25 45 4 | 5930 269 282 295 3.11 348 ((
CSELB 2004-025-6 25 50 6 | 8550 269 282 295 3.11 348 S
CSELB 2004-030 3 45 4 | 8270 321 336 353 372 416 -
CSELB 2004-030-6 3 50 6 | 9120 | 321 338 353 372 416 .
CSELB 2004-035 35 45 4 | 8840 374 391 411 433 485 1=
CSELB 2004-040 4 45 4 | B840 426 446 489 494 553 § ( Long Neok
CSELB 2004-040-6 4 50 6 | 9300 426 446 489 494 553 | Sowere
CSELB 2004-045 45 45 4 | 7180 478 501 527 555 621 :
CSELB 2004-050 5 45 4 7180 531 556 584 6.16 690 Radius
CSELB 2004-060 6 45 4 | 8320 635 666 700 7.38 827 \
CSELB 2005-010 1 45 4 5470 113 1.17 123 128 142 § Lo Neck
CSELB 2005-0125 1.25 45 4 | 5470 138 143 150 157 174 @ e
CSELB 2005-015 1.5 45 4 5470 164 171 179 188 209 Teer Nek
CSELB 2005-015-6 1.5 50 6 7980 | 164 171 179 188 209 —
CSELB 2005-0175 1.75 45 4 5470 190 198 208 218 243 T
CSELB 2005-020 2 45 4 5470 216 226 237 249 277 Stk
CSELB 2005-020-6 2 50 6 7980 | 216 226 237 249 277 —
CSELB 2005-0225 2.25 45 4 5470 242 253 265 279 311 e
CSELB 2005-025 2.5 45 4 | 5470 268 281 294 310 345 )
CSELB 2005-025-6 25 50 6 7980 268 281 294 310 345 S
CSELB 2005-030 3 45 4 | 5470 321 336 352 370 4.14 -
CSELB 2005-030-6 R0.25 3 04 049  11° 50 6 | 7980 | 321 336 352 370 4.14 QT
CSELB 2005-035 35 45 4 | 5470 373 391 410 431 482 2
CSELB 2005-040 4 45 4 | 5470 425 446 468 492 551
CSELB 2005-040-6 4 50 6 | 7980 425 446 468 492 551 Barrel
CSELB 2005-045 45 45 4 5590 478 500 526 553 6.19
CSELB 2005-050 5 45 4 5590 530 555 6583 6.14 6.88 Spiral
CSELB 2005-055 55 45 4 5700 583 6.10 641 675 7.56 R
CSELB 2005-060 6 45 4 | 5700 635 665 699 7.38 825
CSELB 2005-070 7 45 4 | 8840 | 740 775 814 858 962 ol
CSELB 2005-080 8 45 4 | 8840 844 885 930 980 1099
CSELB 2005-090 9 45 4 | 7980 949 995 1046 11.02 1235 F‘“
CSELB 2005-100 10 50 4 | 8500 1054 11.05 11.61 1224 13.72

Next Page =




Long Neck |mo
Ball 2

Model
Number

CSELB 2006-010
CSELB 2006-0125
CSELB 2006-015
CSELB 2006-015-6
CSELB 2006-0175
CSELB 2006-020
CSELB 2006-020-6
CSELB 2006-0225
CSELB 2006-025
CSELB 2006-025-6
CSELB 2006-030
CSELB 2006-030-6
CSELB 2006-035
CSELB 2006-040
CSELB 2006-040-6
CSELB 2006-045
CSELB 2006-050
CSELB 2006-050-6
CSELB 2006-055
CSELB 2006-060
CSELB 2006-060-6
CSELB 2006-065
CSELB 2006-070
CSELB 2006-080
CSELB 2006-080-6
CSELB 2006-090
CSELB 2006-100
CSELB 2006-100-6
CSELB 2006-120
CSELB 2007-020
CSELB 2007-040
CSELB 2007-060
CSELB 2007-080
CSELB 2008-020
CSELB 2008-020-6
CSELB 2008-030
CSELB 2008-030-6
CSELB 2008-040
CSELB 2008-040-6
CSELB 2008-050
CSELB 2008-060
CSELB 2008-060-6
CSELB 2008-070
CSELB 2008-080
CSELB 2008-080-6
CSELB 2008-090
CSELB 2008-100
CSELB 2008-100-6
CSELB 2008-120
CSELB 2008-160

Radius of = Effective
BallNose  Length
R 2,

1
1.25
1.5
15
1.75
2
2
2.25
25
25
3
3
35
4
RO.3 4
45
5
5
5.5
6
6
6.5
7
8
8
9
10
10
12
2

R0.35

RO.4

0moNOOOOODMMNOWBDODMOLNLO® D

Length
of Cut
2

0.48

0.56

0.64

Neck
Diameter
od

0.59

0.69

0.79

Shank Taper  Overall = Shank = Suggested
Angle Length  Diameter Retail Price
Bta L od ¥

45 4 4670
45 4 4,220
45 4 4,220
50 6 6,380
45 4 4,220
45 4 4,220
50 6 6.380
45 4 4,330
45 4 4,330
50 6 6.380
45 4 4,330
50 6 6.500
45 4 4,450
45 4 4,450
11° 50 6 6,730
45 4 4,450
45 4 4,450
50 6 6.730
45 4 4,450
45 4 4,450
50 6 6,730
45 4 5,020
45 4 5,020
45 4 5,930
50 6 8.550
45 4 6,270
50 4 6,040
50 6 9,120
50 4 6.840
45 4 4,220
e 45 4 4,450
45 4 4,450
45 4 4,450
45 4 4,220
50 6 6.380
45 4 4,450
50 6 6.730
45 4 4,450
50 6 6,730
45 4 4,450
45 4 4,450
11° 50 6 6.730
45 4 4,450
45 4 4,450
50 6 6,730
45 4 5,930
50 4 5,930
50 6 8.550
45 4 7.300
50 4 9,990

1.12
1.37
1.63
1.63
1.90
2.16
2.16
2.42
2.68
2.68
3.21
321
3.73
4.25
4.25
4.78
5.30
5.30
5.82
6.35
6.35
6.87
7.39
8.44
8.44
9.49
10.53
10.53
12.63
2.16
4.25
6.34
8.44
2.15
2.15
3.20
3.20
4.25
4.25
5.29
6.34
6.34
7.39
8.44
8.44
9.48
10.53
10.53
12.62
16.81

Unit (mm)

Effective Length by Inclined Angles

-
1.17
1.43
1.70
1.70
1.98
225
225
253
2.80
2.80
3.35
3.35
3.90
4.45
4.45
5.00
555
555
8.10
6.65
6.65
7.20
7.75
8.85
8.85
9.94
11.04
11.04
13.24
2.25
4.45
6.64
8.84
2.24
2.24
3.34
3.34
4.44
4.44
5.54
6.64
6.64
7.74
8.84
8.84
9.93
11.03
11.03
13.23
17.62

1°30°
1.22
1.49
1.78
1.78
2.07
2.36
2.36
2.65
2.94
2.94
3.61
351
4.09
4.67
4.67
5.25
5.83
5.83
6.40
6.98
6.98
7.56
8.14
9.29
9.29
10.45
11.60
11.60
13.92
2.35
4.66
6.97
9.28
2.34
2.34
3.50
3.50
4.65
4.65
581
6.97
6.97
8.12
9.28
9.28
10.43
11.59
11.69
13.90
18.52

2 3
1.27| 1.40
1.56 1.73
1.87 207
1.87 207
2.17 241
248 2.75
248 2.75
2.78 3.09
3.08 344
3.08 344
3.69 4.12
369 4.2
430 481
491 | 549
491 549
562 6.18
6.13 6.86
6.13 6.86
6.74 7.54
7.35 823
735 8.23
796 891
867 9.60
9.79| 10.87
9.79 10.97

11.01 12.34
1223 13.71
1223 13.71
1466 16.44
246 2.73
490 547
7.34 821
9.78 | 10.95
245 2.72
245 272
367 4.09
367 4.09
489 545
489 b4b
6.11 6.82
7.33 8.19
7.33 8.19
8.55 956
9.77 10.93
9.77 1 10.93
10.99  12.30
1221 13.67
1221 13.67
1464 1641
19.52 21.88

Next Page =



Model
Number
CSELB 2009-020
CSELB 2009-040
CSELB 2009-060
CSELB 2009-080
CSELB 2009-100
CSELB 2009-120
CSELB 2009-140
CSELB 2009-160
CSELB 2009-180
CSELB 2010-020
CSELB 2010-025
CSELB 2010-030
CSELB 2010-030-6
CSELB 2010-040
CSELB 2010-040-6
CSELB 2010-050
CSELB 2010-050-6
CSELB 2010-060
CSELB 2010-060-6
CSELB 2010-070
CSELB 2010-070-6
CSELB 2010-080
CSELB 2010-080-6
CSELB 2010-090
CSELB 2010-100
CSELB 2010-100-6
CSELB 2010-120
CSELB 2010-120-6
CSELB 2010-140
CSELB 2010-140-6
CSELB 2010-160
CSELB 2010-160-6
CSELB 2010-180
CSELB 2010-200
CSELB 2010-200-6
CSELB 2010-220-6
CSELB 2012-025
CSELB 2012-040
CSELB 2012-060
CSELB 2012-060-6
CSELB 2012-080
CSELB 2012-080-6
CSELB 2012-100
CSELB 2012-100-6
CSELB 2012-120
CSELB 2012-120-6
CSELB 2012-140
CSELB 2012-160
CSELB 2012-160-6
CSELB 2012-180
CSELB 2012-200

Radius of Effective

Length

BallNose Length  of Cut
R 2, 2

R0.45

RO.5

RO.6

2
4
6
8
10
12
14
16

18
2

w
[6)]

0 oONNOOOO OO

PN = = = = = = =
NOOoOOmoO®OAMARMMPDNWMOOO

000D

o

10

12
12
14
16
16
18
20

0.72

0.8

0.96

Neck

Diameter

o

0.89

0.98

Shank Taper  Overall

Angle Length  Diameter Retail Price
Bta L ¥

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

Shank

~E

AhOAMDMOOMOPMODPMMNOOAMDMDdMNOODOODMPMOOODMOOPMNOOOPMPDAAPDDPPOOPMNOPMDAOOPAMNOOOPAPAMBPDAMAEDMDAEDADdMA

Suggested
30°
2.15
4.25
6.34
8.43
10.63
12.62
14,72
16.81
18.90
2.17
2.69
3.21
3.21
4.26
4.26
5.31
5.31
6.35
6.35
7.40
7.40
8.45
8.45
9.49
10.54
10.54
12.64
12.64
14.73
14.73
16.82
16.82
18.92
21.01
21.01
23.11
2.568
4.15
6.25
6.25
8.34
8.34
10.44
10.44
12.63
12.63
14.62
16.72

4,220
4,450
4,450
4,450
5,930
7.300
8,460
9,990
9,990
3,530
3.530
3,530
5,590
3,990
6,160
3.990
6,160
4,330
6,500
4,330
6.500
4,330
6,500
4,330
4,330
6.500
4,330
6.500
5,020
7,070
5,930
8,560
5,930
7.180
10,1560
10,600
5,360
5,360
5810
8270
5810
8,270
5810
8,270
5810
8,270
6,270
6.840
9410 16.72
7410 1881
7.410| 20.91

Effective Length by Inclined Angles

1
2.24
4.44
6.63
8.83

11.03

13.23

15.42

17.62

19.82
2.25
2.80
3.35
3.35
4.45
4.45
5.55
555
6.65
6.65
7.74
7.74
8.84
8.84
9.94

11.04

11.04

13.24

13.24

15.43

15.43

17.63

17.63

19.83

22.03

22.03

24.22
2.68
4.33
6.53
6.53
8.73
8.73

10.92

10.92

13.12

13.12

15.32

17.52

17.52

19.71

21.91

1°30°
2.34
4.65
6.96
9.27
11.58
13.89
16.20
18.51
20.83
2.35
2.92
3.50
3.50
4.66
4.66
5.81
5.81
6.97
6.97
8.12
8.12
9.28
9.28
10.44
11.59
11.59
13.90
13.90
16.21
16.21
18.53
18.53
20.84
23.15
23.15
25.46
2.80
453
6.84
6.84
9.15
9.15
11.46
11.46
13.78
13.78
16.09
18.40
18.40
20.71
23.02

Unit (mm)

P
2.44
4.88
7.32
9.76

12.19

14.63

17.07

19.51

21.95
2.45
3.06
3.67
3.67
4.89
4.89
6.11
6.11
7.33
7.33
8.65
8.55
9.76
9.76

10.98

12.20

12.20

14.64

14.64

17.08

17.08

19.52

19.52

21.95

24.39

24.39

26.83
2.92
4.75
7.19
7.19
9.63
9.63

12.06

12.06

14.50

14.50

16.94

19.38

19.38

21.82

24.25

Next Page =

3
2.70
544
8.17

10.91

13.65

16.39

19.13

21.87

24.60
2.70
3.39
4.07
4.07
5.44
5.44
6.81
6.81
8.18
8.18
9.65
9.55

10.92

10.92

12.29

13.65

13.65

16.39

16.39

19.13

19.13

21.87

21.87

24.61

27.35

27.35

30.08
3.22
527
8.01
8.01

10.75

10.75

13.49

13.49

16.23

16.23

18.96

21.70

21.70

24.44

27.18

oo/ Long Neck
2 | Ball



2 Flutes UTCOAT

Unit (mm)
Model Radius of = Effective = Length = Neck  ShankTaper Overall = Shank  Suggested Effective Length by Inclined Angles
Mirlses Ballalose Ler&g;;th ofg)ut D|ag1glter Agtg;e Ler|1_gth Dlag\gter Retali‘ Price o - o . -
CSELB 2014-060 6 45 4 | 5020 630 658 689 723 804
CSELB 2014-080 8 45 4 | 5020 839 877 920 967 10.78
RO.7 112 137 171
CSELB 2014-120 12 45 4 | 5020 1258 13.17 1382 1454 16.26
CSELB 2014-160 16 50 4 | 5020 1677 1756 1844 1942 21.74
CSELB 2015-030 3 45 4 | 4100 315 328 341 358 392
CSELB 2015-040 4 45 4 | 4100 420 437 457 478 529
CSELB 2015-060 5 45 4 | 4100 629 657 688 722 803
CSELB 2015-060-6 6 50 6 6610 629 657 688 722 803
heen CSELB 2015-080 8 45 4 | 4330 839 877 919 966 10.77
e ) CSELB 2015-080-6 8 50 6 6610 839 877 919 966 10.77
— CSELB 2015-100 10 45 4 | 4670 1048 1097 1150 12.09 13.50
. CSELB 2015-100-6 10 50 6 6610 1048 1097 1150 12.09 13.50
— CSELB 2015-120 12 45 4 | 5020 1258 13.16 1381 1453 16.24
_— CSELB2015-120-6 RO.7Z5 12 12 147  11° 50 6 | 7520 1258 13.16 1381 1453 16.24
g CSELB 2015-140 14 50 4 | 5020 1487 1536 16.12 1897 1898
par\wﬁ CSELB 2015-160 16 50 4 | 5020 1676 1756 1843 1941 21.72
- y CSELB 2015-160-6 16 60 6 | 7520 | 16.76 17.66 1843 1941 21.72
CSELB 2015-180 18 55 4 | 5020 1886 19.76 20.75 21.85 24.46
A CSELB 2015-200 20 55 4 | 5020 | 2095 21.95 23.06| 24.28 s
oene |2 CSELB 2015-200-6 20 60 6 | 7520 2095 21.95 23.06 24.28 27.19
Pk J2 CSELB 2015-220 a2 55 4 | 5020 |23.05 24.15 2537|26.72 lohsiene
S CSELB 2015-250 25 65 4 | 7.000 26.19 27.45 2884 30.38 i
o CSELB 2015-300 30 70 4 | 8210 31.42 3294 3461 36.47 lheex:
CSELB 2016-040 4 45 4 | 5700 417 434 453 474 524
Skt CSELB 2016-080 8 45 4 | 5810 836 874 915 961 1071
CSELB2016-120 | RO.8 12 | 128 158 11° 45 4 | 5810 1255 13.13 13.77 1449 16.19
i g CSELB 2016-160 16 50 4 | 5810 1674 1753 1840 19.37 21.66
_— CSELB 2016-200 20 55 4 | 5810 2092 21.92 23.02 24.24 Nbhee
Bl CSELB 2018-040 4 45 4 | 4750 417 433 451 472 520
— CSELB 2018-060 6 45 4 4750 6.26 653 683 7.15 794
Taper g CSELB 2018-080 8 45 4 | 5020 835 873 914 959 1068
- CSELB 2018-100 10 45 4 | 5020 1045 1092 1145 12.03 1341
- CSELB 2018-120 12 45 4 | 5020 1254 13.12 13.76 14.47 16.15
CSELB 2018-160 RO.9 16 144 178 11° 50 4 | 5020 1673 1752 18.38 19.34 21.63
ol CSELB 2018-180 18 55 4 | 5020 1882 19.71 20.69 21.78 e
v Cuter CSELB 2018-200 20 55 4 | 5020 2092 21.91 23.00 24.22 Nben:
CSELB 2018-220 22 60 4 | 6870 2301 24.11 25.32 26.66 it
o CSELB 2018-250 25 65 4 | 7000 26.15 27.40 28.78 30.32 M
S CSELB 2018-300 30 70 4 | 7.930 31.39 32.90 34.56 Wit N
Tm Next Page =
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Model
Number

CSELB 2020-030
CSELB 2020-040
CSELB 2020-040-6
CSELB 2020-060
CSELB 2020-060-6
CSELB 2020-080
CSELB 2020-080-6
CSELB 2020-100
CSELB 2020-100-6
CSELB 2020-120
CSELB 2020-120-6
CSELB 2020-130
CSELB 2020-140
CSELB 2020-160
CSELB 2020-160-6
CSELB 2020-180
CSELB 2020-200
CSELB 2020-200-6
CSELB 2020-220
CSELB 2020-250
CSELB 2020-250-6
CSELB 2020-270
CSELB 2020-300
CSELB 2020-300-6
CSELB 2020-320
CSELB 2020-350
CSELB 2020-350-6
CSELB 2020-400
CSELB 2020-400-6
CSELB 2025-060
CSELB 2025-080
CSELB 2025-100
CSELB 2025-150
CSELB 2025-200
CSELB 2025-250
CSELB 2025-300
CSELB 2025-350
CSELB 2030-060
CSELB 2030-060-3
CSELB 2030-060-4
CSELB 2030-080
CSELB 2030-100
CSELB 2030-120
CSELB 2030-140
CSELB 2030-150
CSELB 2030-160
CSELB 2030-180
CSELB 2030-200
CSELB 2030-220
CSELB 2030-250
CSELB 2030-270
CSELB 2030-300
CSELB 2030-320
CSELB 2030-350
CSELB 2030-400

Radius of Effective

Ball Nose
R

R1

R1.25

Length

1

ooo o s S

Length

of Cut
2

1.6

2.4

Neck

Diameter

o

1.98

2.95

Shank Taper  Overall

Angle
Bta

Shank  Suggested
Length  Diameter Retail Price
L ¢d ¥

45 4 3,630
45 4 3,630
50 6 5,590
45 4 3,990
50 6 6,040
45 4 4,330
50 6 6,500
45 4 4,330
50 6 6,500
45 4 4,330
50 6 6,500
45 4 4,330
50 4 4,330
50 4 4,330
60 6 6,500
55 4 4,330
55 4 4,330
70 6 6,500
60 4 5,930
65 4 6,040
80 6 8,550
65 4 6,040
70 4 6,840
80 6 9,690
70 4 6,840
80 4 9,350
80 6 12,650
80 4 9,350
90 6 12,650
45 4 4670
45 4 4,700
45 4 4,900
50 4 5810
55 4 6,840
65 4 7.300
70 4 7,300
70 4 8,440
60 6 4,330
60 3 3,990
60 4 3,990
60 6 4,330
60 6 5,020
60 6 5,240
60 6 5810
60 6 5,700
60 6 5810
60 6 5810
70 6 5,590
70 6 5,590
70 6 5,590
70 6 5,690
70 6 6.380
80 6 8,090
80 6 8.090
80 6 10,030

30’
3.11
4.16
4.16
6.26
6.26
8.35
8.36

10.44
10.44
12.54
12.54
13.59
14.63
16.73
16.73
18.82
20.91
20.91
23.01
26.15
26.15
28.24
31.38
31.38
33.48
36.62
36.62
41.85
41.85
6.33
8.42
1051
15.75
20.98
26.22
31.45
36.69
6.31
No Interference
6.31
8.41
10.50
12.60
14.69
15.74
16.78
18.88
20.97
23.07
26.21
28.30
31.44
33.54
36.68
41.91

Effective Length by Inclined Angles

1°

1°30°

Unit (mm)

»

3

322 334 348 3.79
432 450 470 b5.16
432 450 470 b.16
652 6.81 713 7.90
652 681 713 790
872 9.12 957 10.64
872 9.12 957 10.64
1091 11.43 1201 13.38
1091 1143 1201 13.38
13.11 13.74 1445 16.12
13.11 13.74 1445 16.12
1421 1490 1567 17.49
1531 168.06 16.89 18.85
1751 18.37 | 19.32 | Nolnterference
1751 1837 19.32 21.59
19.70 20.68 21.76 Nolnterference
21.90 22.99 24.20 | Nolnererence
21.90 2299 24.20 27.07
24,10 25.30  26.64 | Nolntererence
27.39 | 28.77 MNolnterference | Nolnterference
27.39 28.77|30.29 33.92
2959  31.08 | Nolnterference | Nolnterference
32.89  34.55 | Nolnterference | Nolnterference
32.89  34.55 | 36.39 | Nolnerference
35.08  36.86 | Nolnterference | No Interference
38.38 | o No No
38.38 40.32 | 42.48 | Nolnerarence
43.87 N No No
43.87 46.10 48.58 | Nohtrference
658 686 7.17 792
878 9.17 9861 10.66
1097 11.48 12.05 13.39
16.47 17.26 18.14 | Nolteference
21.96 | 23.04 | Nolnterference | No Interference
27.45 | 28.82  Nolnterfererce | No Interference
32.95 No No
38.44 | o No No
6565 682 7.12 7.83
Nol No Nol No
655 682 7.12 7.83
875 ©9.13 956 1057
1095 11.44 12.00 13.30
13.15 13.76 1443 | 16.04
156.34 16.07 16.87 18.78
1644 17.22 18.09 20.15
1754 18.38 1931 21.52
19.74 1 20.69 21.75 24.26
21.94 23.00 24.19 27.00
24.13 25.31 | 26.62 29.73
27.43 28.78  30.28 | Nolnererence
29.63 31.09 | 32.72 | Nolnererence
32.92 34.56 36.38 | Nolntererence
35.12  36.87 | 38.81 | Nolnerfarence
38.42 40.34 42.47  Nohefeence
43.91  46.12 | Nolnterference | Nolnerference
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2 Flutes UTCOAT

Unit (mm)
Model Radius of = Effective = Length = Neck  ShankTaper Overall = Shank  Suggested Effective Length by Inclined Angles
Mirlses BallNose Length ~ of Cut Diameter  Angle Length  Diameter Retail Price ; : o . .
R 2, 2 od Bta L od ¥ 30 1 1°30 2 3
CSELB 2035-100 10 60 6 6,380 1049 1093 11.41 11.94 1321
CSELB 2035-150 15 60 6 6,380 15.72 1842 17.19 18.04 20.06
CSELB 2035-200 20 65 6 6,840 20.96 21.91 22.96 24.13 | Nolererence
CSELB 2035-250 | R1.75 25 2.8 3.45 11° 70 6 6,840 26.19| 27.40 28.74  30.23 | Nolnerference
CSELB 2035-300 30 70 6 7,300 31.43| 32.90 34.52 36.32  lolererence
CSELB 2035-400 40 90 6 9,690 41.90 43.88 46.08 Nolterference | Nolnterference
CSELB 2035-450 45 90 6 10,600 47.13 1 49.38 o No No
CSELB 2040-080 8 11° 70 6 4450 838 870 906 945 10.39
CSELB 2040-080-4 8 — 70 4 4,180 Mo No No No No
CSELB 2040-100 10 70 6 4450 1048 1090 11.37 11.89 13.12
[ CSELB 2040-120 12 70 6 5810 1257 13.10 13.68 14.33 15.86
Series CSELB 2040-140 14 70 6 5810 14.87 1530 1599 16.76 18.60
) CSELB 2040-150 15 70 6 5810 15711839 17.15 1798 19.97
CSELB 2040-160 16 70 6 5810 16.76| 17.49 18.30 19.20 | Nolnerference
. CSELB 2040-180 18 70 | 6 | 5810 1885 1969 2061 21.64 e
e — CSELB 2040-200 20 70 6 5,810 20.95  21.89 22.93 24.08  Nolererence
— CSELB 2040-220 R2 22 3.2 3.95 70 6 5810 23.04 24.08 25.24 26.52 | Nolhererence
Square .’ CSELB 2040-250 25 11° 70 6 5,810 26.18|27.38 28.70 | 30.17 | Nolnterference
2 CSELB 2040-270 27 70 6 5810 28.28 29.58 31.07 | Nolnterference | Nolnterference
Long Neck 3 CSELB 2040-300 30 70 6 5,810 31.42| 32.87  34.48  Nolnterference | Nolnterference
Sauare CSELB 2040-320 32 80 B 6,730 33.51 35.07 36.79 | Nointerdference | Nolnterference
- CSELB 2040-350 35 80 6 6,730 36.65 38.37 40.26 | Noterfeence | Nolnererence
CSELB 2040-400 40 90 6 7,520 41.89|43.86 M No No
CSELB 2040-450 45 90 6 9,690 47.12 49.35 Mo No No
o CSELB 2040-500 50 100 6 10,370 52.36  54.85 o No No
% CSELB 2040-600 60 120 6 10,580 62.83 N No No No
“ CSELB 2050-100 10 70 6 6,840 1045 10.85 11.29 11.78 | Nolhtererence
;ﬂij!“‘f"‘\ CSELB 2050-150 15 70 6 9,690 15.69 16.35 17.07 Nolnterference | Nolnterference
B CSELB 2050-200 20 70 6 9,690 20.92 | 21.84 M No No
— CSELB 2050-250 25 70 6 9,690 26.16 | 27.33 M No No
Ball / Long CSELB 2050-300 = R2.5 30 4 4.95 11° 80 6 10,370 31.39 W No No No
S CSELB 2050-350 35 80 | 6 | 10370 3663 W fo to o
@m CSELB 2050-400 40 90 6 13,110 41.86 W No No No
Ball L CSELB 2050-450 45 100 6 13,680 47.10 Mo No No No
CSELB 2050-500 50 100 6 14,820 52.33 W No No No
;""‘ ek CSELB 2060-100 10 80 6 7,300 | Mo No No No No
) CSELB 2060-150 15 80 6 7,300 | o No No Mo No
— CSELB 2060-180 18 80 6 7,300 | Mol No No No No
Teper B CSELB 2060-200 20 80 6 7,300 tol fo to Yo o
L CSELB 2060-220 22 80 6 7.300 1o fo to o o
' CSELB 2060-250 25 80 6 7.300 1o to o o Mo
Barrel CSELB 2060-270 27 80 6 7,300 | o No No No o
j CSELB2060300 = g0 48 % - 80 6 7520 1o to to o o
. CSELB 2060-320 32 80 6 7,520 | o No No No No
V Cutter CSELB 2060-350 35 80 6 7,750 | o Nol No No No
CSELB 2060-400 40 90 6 8,210 Mo No No No No
CSELB 2060-450 45 100 6 8,780 | 1o No No No Nol
o CSELB 2060-500 50 120 6 | 8890 % Mo ¥ o Yol
CSELB 2060-600 60 120 6 9,420 | 1o No No No Nol

Techr nm




WORK MATERIAL

Model

Number (mm)

2001-002
2001-003 | R0.05
2001-005
20015-003
20015-005 ' R0.075
20015-010
2002-003
2002-005
2002-0075
2002-010
2002-0125
2002-015 RO.1
2002-0175
2002-020
2002-0225
2002-025
2002-030
2003-005
2003-006
2003-0075
2003-010
2003-0125
2003-015
2003-0175 | R0.15
2003-020
2003-0225
2003-025
2003-030
2003-040
2003-050
2004-005
2004-0075
2004-010
2004-0125
2004-015
2004-0175
2004-020
2004-0225 R0.2
2004-025
2004-030
2004-035
2004-040
2004-045
2004-050
2004-060

(mm)
0.2
0.3
0.5
0.3
0.5
1
0.3
0.5
0.75
1
1.25
1.5
1.75
2
2.25
25
3
0.5
0.6
0.75
1
1.25
1.5
1.75
2
2.25
25
3

4

5
05
0.75

1.25
1.5
1.75

2.25
25

35

4.5

Radius of | Effective Spindle
Ball Nose | Length

COPPER / ALUMINUM ALLOYS
Feed dp Qe

Speed = Rate  Axial Depth Radial Depth
(min®) | (mm/min) = (mm) = (mm)
54,000 85 0.004 |0.004
54,000 85 0.004 0.004
54,000 75 0.004 | 0.004
54,000 160 0.007 0.009
54,0000 140 0.007 0.009
54,000 100 0.003 0.005
60,000 350 0.008 0.024
60,000 350 0.008 0.024
60,000/ 300 0.007 0.021
60,000 250 0.006 0.018
54,0000 225 0.005 0.016
48,000 200 0.005 0.015
48,0000 175 0.004 0.012
48,000 150 0.003 0.009
44,0000 125 /0.003 0.007
40,000 100 0.003 0.006
33,000 50 0.002 |0.003
43,000 500 0.012 0.036
43,0000 500 0.012 0.036
43,000 500 0.012 0.036
43,000 450 0.01 0.03

43,000 425 0.009 0.027
43,000 400 0.008 0.024
41,500 350 0.007 0.021
40,000/ 300 0.006 0.018
40,000 275 0.005 0.016
40,000 250 0.005 0.015
38,0000 200 0.004 0.012
35,000 100 0.003 0.009
26,000 60 0.003 | 0.004
35,000 1,200 0.03 0.09

35,000 1,200 0.03 0.09

35,000 1,200 0.03 0.09

35,000 1,050 0.025 0.075
35,0000 900 0.02 0.06

35,0000 750 0.017 0.052
35,000 600 0.015 0.045
35,0000 525 0.013 0.04

35,000 450 0.012 0.036
35,000 400 0.01 0.03

35,000 350 0.007 0.02

35,000 300 0.005 0.015
32,000 230 0.0040.012
30,000 160 0.003 0.01

23,000 90 0.003|0.005

CARBON STEELS / ALLOY STEELS

S45C 7 S50C / SK / SCM
(~325HB)

Spindle  Feed | @p = @e

Speed =~ Rate  Axial Depth Radial Depth
(min™)  (mm/min) | (mm) | (mm)
54,000 85 0.004 | 0.004
54,000 85 0.004  0.004
54,000 75 0.004 | 0.004
54,000 160 0.007 0.009
54,000 140 0.007 0.009
54,000 100 0.003 0.005
60,000 350 0.008 0.016
60,000 350 0.008 0.016
60,000 320 0.007 0.015
60,000 250 0.005 0.015
54,000 215 0.004 0.013
48,000 180 0.004 0.012
48,000 165 0.003 0.01

48,000 150 0.003 0.009
44,000 125 0.003 0.007
40,000 100 0.003 0.006
33,000 50 10.002 |0.003
43,000 500 0.012 0.024
43,000 500 0.012 0.024
43,000 500 0.012 0.024
43,000 450 0.008 | 0.024
43,000 425 0.007 | 0.022
43,000 400 0.007 0.021
41,500 350 0.006 0.019
40,000 300 0.006 0.018
40,000 275 0.005 0.016
40,000 250 0.005 0.015
38,000 200 0.004 0.012
35,000 100 0.003 0.009
26,000 60 0.003  0.004
35,000 1,200 0.02 0.04

35,000 1,200 0.02 0.04

35,000 1,200 0.02 0.04

35,000 1,050 0.018 0.036
35,000 900 0.016 0.033
35,000 750 0.013 0.033
35,000 600 0.011/0.033
35,000 525 0.01 0.031
35,000 450 0.01 0.03

35,000 400 0.008 0.024
35,000 350 0.006 0.018
35,000 300 0.005 0.015
32,000 230 0.0040.012
30,000 160 0.003 |0.01

23,000 90 0.003|0.005

PREHARDENED STEELS
NAK80 / STAVAX / HPM38
(30~45HRC)

Spindle
Speed
(min")
48,000
48,000
48,000
48,000
48,000
48,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
60,000
53,000
46,000
33,000
54,000
54,000
54,000
54,000
54,000
54,000
52,000
50,000
48,000
46,000
42,000
35,000
26,000
50,000
50,000
50,000
50,000
50,000
50,000
50,000
48,000
46,000
42,000
38,000
35,000
32,000
30,000
23,000

Feed
Rate

55

55

35

90

60

60
300
300
300
250
225
200
175
150
125
100

50
450
450
450
400
400
400
350
300
275
250
200
100

60
650
650
650
600
550
525
500
475
450
400
350
300
230
160

90

ap

ae

HARDENED STEELS

STAVAX / HPM38 / SKD61
(45~55HRC)

Spindle

Axial Depth Radial Depth Speed
(mm/min) | (mm)

0.002
0.002
0.002
0.004
0.004
0.001
0.008
0.008
0.007
0.006
0.005
0.005
0.004
0.003
0.002
0.002
0.002
0.012
0.012
0.012
0.01

0.009
0.008
0.007
0.007
0.006
0.005
0.004
0.003
0.003
0.025
0.025
0.025
0.022
0.02

0.017
0.015
0.013
0.012
0.01

0.007
0.005
0.004
0.003
0.003

(mm)
0.002
0.002
0.002
0.004
0.004
0.002
0.024
0.024
0.021
0.018
0.016
0.015
0.012
0.009
0.007
0.006
0.003
0.036
0.036
0.036
0.03
0.027
0.024
0.022
0.021
0.018
0.015
0.012
0.009
0.004
0.075
0.075
0.075
0.067
0.06
0.052
0.045
0.04
0.036
0.03
0.021
0.015
0.012
0.01
0.005

(min™)
48,000
48,000
48,000
48,000
48,000
48,000
60,000
60,000
60,000
60,000
54,000
48,000
48,000
48,000
44,000
40,000
33,000
43,000
43,000
43,000
43,000
43,000
43,000
41,500
40,000
40,000
40,000
38,000
32,000
26,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
35,000
32,000
30,000
23,000

Feed
Rate

55

55

35

90

60

60
300
300
270
220
195
170
145
120
110
100

50
450
450
450
400
400
400
350
300
275
250
200
100

60
650
650
650
575
500
450
400
380
360
330
300
250
200
150

ap

ae

Axial Depth  Radial Depth
(mm/min) | (mm)

0.002
0.002
0.002
0.004
0.004
0.001
0.006
0.006
0.005
0.005
0.004
0.004
0.003
0.003
0.002
0.002
0.002
0.008
0.008
0.008
0.007
0.006
0.006
0.005
0.005
0.004
0.004
0.004
0.003
0.003
0.015
0.015
0.015
0.013
0.012
0.011
0.01

0.01

0.01

0.007
0.007
0.005
0.004
0.003
0.003

(mm)
0.002
0.002
0.002
0.004
0.004
0.002
0.018
0.018
0.015
0.015
0.013
0.012
0.009
0.007
0.005
0.004
0.002
0.024
0.024
0.024
0.021
0.019
0.018
0.016
0.015
0.013
0.012
0.008
0.005
0.003
0.045
0.045
0.045
0.04
0.036
0.033
0.03
0.027
0.025
0.021
0.018
0.015
0.01
0.008
0.004

oo | Long Neck
2 | Ball
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WORK MATERIAL COPPER / ALUMINUM ALLOYS

Model Radiusof Effective Spindle ~ Feed | &p ae

Nomber | %o Gy | G | o o .
2005-010 1 34,000 1,300 0.035 0.105
2005-0125 1.25 34,000 1,150 0.032 0.097
2005-015 1.5 34,000 1,000 0.03 0.09
2005-0175 1.75 34,000 900 0.027 0.082
2005-020 2 34,0000 800 0.025 0.075
2005-0225 225 34,000 750 0.022 0.067
2005-025 25 34,000 700 0.02 0.06
2005-030 3 32000 550 0.016 0.048
2005-035 R0.25 35 32,0000 500 0.014 0.042
2005-040 31,000 450 0.012 0.036
2005-045 45 30,000 390 0.1 /0.03
2005-050 5 29,000 340 0.007 0.021
2005-055 5.5 126,000 280 0.007 0.021
2005-060 6 24,000 220 0.006 0.018
2005-070 7 21,000 180 0.005 0.015
2005-080 8 19,000 130 0.004 0.012
2005-090 9 18,000 120 0.003 0.009
2005-100 10 17,000 100 0.003 0.009
2006-010 1 33,000 1,500 0.05 0.15
2006-0125 1.25 33,000 1,500 0.05 0.15
2006-015 1.5 33,000 1,500 0.05 0.15
2006-0175 1.75 33,000 1,450 0.047 0.142
2006-020 2 33,000 1,400 0.045 0.135
2006-0225 2.25 33,000 1,250 0.042 0.127
2006-025 2.5 33,000 1,100 0.04 0.12
2006-030 3 33,000 900 0.035 0.105
2006-035 35 32,000 900 0.3 0.09
2006-040 RO3 4 31,000 700 0.027 0.081
2006-045 45 29,0000 500 0.024 0.072
2006-050 5 29,000 440 0.018 0.054
2006-055 55 26,0000 410 0.016 0.048
2006-060 6 24,000 380 0.012 0.036
2006-065 6.5 22,000 340 0.011 0.033
2006-070 7 21,000 310 0.01 0.03
2006-080 8 18,000 240 0.008 0.024
2006-090 9 16,000 180 0.007 0.021
2006-100 10 15,0000 160 0.006 0.018
2006-120 12 /14,000 150 0.005 0.015
2007-020 2 32,000 1,800 0.07 0.21
2007-040 RO.35 4 32,000 1,000 0.05 0.15
2007-060 6 26,000 550 0.022 0.066
2007-080 8 19,000 340 0.012 0.036

CARBON STEELS / ALLOY STEELS
845C / §50C / SK / SCM
(~325HB)

Spindle
Speed
(min™)
34,000
34,000
34,000
34,000
34,000
34,000
34,000
32,000
32,000
31,000
30,000
29,000
26,000
24,000
21,000
19,000
18,000
17,000
33,000
33,000
33,000
33,000
33,000
33,000
33,000
33,000
32,000
31,000
29,000
29,000
26,000
24,000
22,000
21,000
18,000
16,000
15,000
14,000
32,000
32,000
26,000
19,000

Feed
Rate
(mm/min)
1,300
1,150
1,000

900
800
750
700
550
500
450
390
340
280
220
180
130
120
100
1,500
1,500
1,500
1,450
1,400
1,300
1,200
900
800
700
550
440
410
380
340
310
240
180
160
150
1,600
900
550
340

ap

Axial Depth ' Radial Depth

(mm)
0.03
0.027
0.025
0.024
0.023
0.019
0.015
0.012
0.011
0.01
0.008
0.007
0.007
0.006
0.005
0.004
0.003
0.003
0.04
0.04
0.04
0.038
0.036
0.034
0.033
0.025
0.022
0.02
0.017
0.015
0.014
0.012
0.011
0.01
0.008
0.007
0.006
0.005
0.05
0.03
0.018
0.012

e
(mm)
0.06
0.055
0.05
0.048
0.046
0.045
0.045
0.036
0.033
0.03
0.024
0.021
0.021
0.018
0.015
0.012
0.009
0.009
0.08
0.08
0.08
0.076
0.072
0.069
0.066
0.066
0.066
0.06
0.051
0.045
0.042
0.036
0.033
0.03
0.024
0.021
0.018
0.015
0.1
0.09
0.054
0.036

PREHARDENED STEELS
NAK80 / STAVAX / HPM38
(30~45HRC)

Spindle
Speed
(min")
45,000
45,000
45,000
45,000
45,000
45,000
45,000
41,000
38,000
35,000
32,000
29,000
26,000
24,000
21,000
19,000
18,000
17,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
40,000
38,000
35,000
32,000
29,000
26,000
24,000
22,000
21,000
18,000
16,000
15,000
14,000
38,000
34,000
26,000
19,000

Feed
Rate
900
850
800
750
700
650
600
550
500
450
390
340
280
220
180
130
120
100
1,300
1,300
1,300
1,250
1,200
1,100
1,000
800
650
560
500
440
410
380
340
310
240
180
160
150
1,600
800
500
320

ap

ae

Axial Depth  Radial Depth
(mm/min) | (mm)

0.03

0.027
0.025
0.023
0.022
0.02

0.018
0.014
0.012
0.01

0.008
0.006
0.006
0.005
0.004
0.003
0.002
0.002
0.045
0.045
0.045
0.045
0.045
0.042
0.04

0.03

0.025
0.022
0.018
0.015
0.014
0.01

0.009
0.008
0.006
0.005
0.004
0.003
0.06

0.04

0.018
0.01

(mm)
0.09
0.082
0.075
0.07
0.066
0.06
0.054
0.042
0.036
0.03
0.024
0.018
0.018
0.015
0.012
0.009
0.008
0.006
0.09
0.09
0.09
0.09
0.09
0.085
0.08
0.075
0.075
0.066
0.054
0.045
0.042
0.03
0.027
0.024
0.018
0.015
0.012
0.009
0.12
0.12
0.054
0.03

HARDENED STEELS
STAVAX / HPM38 / SKD61
(45~55HRC)

Spindle = Feed | @p @ @e

Speed = Rate  AxalDepth Radial Depth
(min®) | (mm/min) | (mm) | (mm)
32,0000 900 0.02 0.06
32,0000 850 0.019 0.057
32,000 800 0.018 0.054
32,0000 750 0.017 0.051
32,000 700 0.016 0.048
32,000 650 0.015 0.046
32,000 600 0.015 0.045
31,000 500 0.012 0.036
30,500 450 0.01 0.03
30,000 390 0.01 0.03
29,500 350 0.008 0.024
29,000 300 0.006 0.018
26,000 250 0.006 0.018
24,000 200 0.005 0.015
21,000 160 0.004 0.012
19,000 110 0.003 0.009
18,000 100 0.002 0.008
17,000 80 0.002 0.006
30,000 1,300 0.04 |0.06
30,000 1,300 0.04 0.06
30,000 1,300 0.04 |0.06
30,000 1,250 0.038 0.057
30,000 1,200 0.036 0.054
30,000 1,150 0.034 0.053
30,000/ 1,100 0.033 0.053
30,0000 900 0.026 0.052
28,0000 720 0.02 0.06
28,0000 600 0.018 0.054
26,000 500 0.015 0.045
26,000 440 0.012 0.036
25,000 410 0.01 0.03
24,000 380 0.008 0.024
22,000 340 0.007 0.021
21,000 310 0.006 0.018
18,000/ 240 0.005 0.015
16,000 180 0.004 0.012
15,000 160 |0.003 0.01
14,0000 150 0.002 0.008
28,000 1,600 0.05 0.075
28,000 800 0.03 0.06
23,000 500 0.014 0.042
19,000 320 0.008 0.024



WORK MATERIAL

Model
Number
2008-020
2008-030
2008-040
2008-050
2008-060
2008-070
2008-080
2008-090
2008-100
2008-120
2008-160
2009-020
2009-040
2009-060
2009-080
2009-100
2009-120
2009-140
2009-160
2009-180
2010-020
2010-025
2010-030
2010-040
2010-050
2010-060
2010-070
2010-080
2010-090
2010-100
2010-120
2010-140
2010-160
2010-180
2010-200
2010-220
2012-025
2012-040
2012-060
2012-080
2012-100
2012-120
2012-140
2012-160
2012-180
2012-200

COPPER / ALUMINUM ALLOYS

Radius of | Effective Spindle

Ball Nose | Length

(mm)

R0.4

R0.45

R0.5

R0.6

(mm)

n

O © o N oo o~ W

—_
D o N

10

—_ _ =

N = |
O o o &

22

Speed
(min")

30,000
30,000
30,000
30,000
27,000
24,000
19,000
18,000
15,000
14,000
13,500
30,000
30,000
27,000
22,000
18,000
16,000
14,000
13,500
13,000
30,000
30,000
30,000
30,000
30,000
30,000
27,000
24,000
22,000
20,000
18,000
16,000
14,000
13,500
13,000
12,000
30,000
30,000
30,000
25,000
20,000
16,500
14,500
13,000
12,000
11,000

Feed
Rate
(mm/min)

2,200
1,700
1,400
1,100
900
700
450
400
350
300
240
2,100
1,600
1,100
710
500
420
380
360
340
2,000
2,000
1,800
1,700
1,600
1,400
1,200
1,000
720
650
600
530
460
440
430
380
2,000
1,800
1,600
1,200
900
600
520
470
460
440

ap

ae

Axial Depth ' Radial Depth

(mm)
0.1
0.08
0.07
0.06
0.04
0.025
0.02
0.016
0.012
0.01
0.006
0.11
0.08
0.06
0.03
0.02
0.015
0.012
0.01
0.006
0.12
0.12
0.11
0.09
0.08
0.06
0.05
0.04
0.035
0.03
0.02
0.015
0.014
0.012
0.008
0.007
0.13
0.12
0.09
0.06
0.05
0.035
0.025
0.018
0.014
0.013

(mm)
0.3
0.24
0.21
0.18
0.12
0.075
0.06
0.048
0.036
0.03
0.018
0.33
0.24
0.18
0.09
0.06
0.045
0.042
0.04
0.024
0.36
0.36
0.33
0.27
0.24
0.18
0.15
0.12
0.11
0.09
0.08
0.06
0.056
0.06
0.04
0.035
0.39
0.36
0.27
0.18
0.15
0.12
0.1
0.072
0.07
0.065

CARBON STEELS / ALLOY STEELS
845C 7 §50C / SK / SCM
(~325HB)

Spindle
Speed
(min™)
30,000
30,000
30,000
30,000
27,000
24,000
19,000
18,000
15,000
14,000
13,500
30,000
30,000
27,000
22,000
18,000
16,000
14,000
13,500
13,000
30,000
30,000
24,000
24,000
24,000
18,000
17,000
16,500
15,500
15,000
15,000
14,000
14,000
13,500
13,000
12,000
30,000
20,000
20,000
15,000
13,500
12,500
12,500
11,500
11,250
11,000

Feed
Rate

1,800
1,600
1,300
1,100
900
700
450
400
350
300
240
1,600
1,500
1,100
700
500
420
380
360
340
1,600
1,600
1,600
1,500
1,400
1,200
1,000
900
700
500
500
460
460
440
430
380
1,600
1,500
1,200
900
650
480
480
440
440
440

ap

ae

Axial Depth ' Radial Depth
(mm/min) | (mm)

0.06
0.05
0.04
0.035
0.025
0.022
0.02
0.016
0.012
0.01
0.006
0.07
0.055
0.035
0.023
0.018
0.015
0.012
0.01
0.006
0.08
0.08
0.07
0.065
0.06
0.04
0.03
0.027
0.02
0.018
0.016
0.015
0.014
0.012
0.008
0.007
0.09
0.08
0.07
0.05
0.035
0.025
0.022
0.018
0.014
0.013

(mm)
0.12
0.1
0.1
0.1
0.075
0.066
0.06
0.048
0.036
0.03
0.018
0.14
0.12
0.1
0.069
0.054
0.045
0.042
0.04
0.024
0.16
0.16
0.14
0.13
0.12
0.12
0.09
0.081
0.08
0.072
0.064
0.06
0.056
0.06
0.04
0.035
0.18
0.16
0.14
0.12
0.11
0.1
0.088
0.072
0.07
0.065

PREHARDENED STEELS
NAK80 / STAVAX / HPM38
(30~45HRC)

Spindle
Speed
(min")
35,000
35,000
35,000
30,000
27,000
24,000
19,000
18,000
15,000
14,000
13,500
33,000
33,000
27,000
22,000
18,000
16,000
14,000
13,500
13,000
30,000
30,000
30,000
30,000
30,000
30,000
24,000
18,500
16,500
14,800
13,400
12,000
10,500
9,500
9,000
8,500
30,000
30,000
30,000
20,000
16,000
12,000
11,000
10,000
9,500
9,000

Feed
Rate

1,800
1,600
1,300
1,100
800
600
450
360
300
240
190
1,700
1,400
850
560
430
350
280
200
120
1,600
1,600
1,500
1,300
1,200
1,100
800
620
550
490
380
350
250
200
150
120
1,600
1,400
1,100
800
640
440
400
350
260
220

ap

ae

HARDENED STEELS

STAVAX / HPM38 / SKD61
(45~55HRC)

Spindle

Axial Depth Radial Depth Speed
(mm/min) | (mm)

0.07
0.06
0.05
0.04
0.03
0.02
0.015
0.013
0.01
0.006
0.003
0.08
0.06
0.04
0.021
0.015
0.009
0.006
0.004
0.003
0.09
0.09
0.08
0.075
0.07
0.06
0.04
0.035
0.025
0.02
0.01
0.008
0.005
0.004
0.003
0.002
0.1
0.09
0.08
0.06
0.045
0.03
0.015
0.01
0.008
0.006

(mm)
0.14
0.12
0.12
0.12
0.09
0.06
0.045
0.039
0.03
0.018
0.01
0.16
0.14
0.12
0.063
0.045
0.027
0.018
0.016
0.012
0.18
0.18
0.16
0.15
0.14
0.12
0.12
0.1
0.1
0.08
0.05
0.04
0.025
0.02
0.015
0.01
0.2
0.18
0.16
0.15
0.12
0.12
0.06
0.05
0.04
0.03

(min™)
25,000
25,000
25,000
25,000
23,000
21,000
19,000
18,000
15,000
14,000
13,500
24,000
24,000
22,000
18,500
18,000
16,000
14,000
13,500
13,000
22,000
22,000
21,500
21,500
21,500
21,500
20,000
18,500
16,500
14,800
13,400
12,000
10,500

9,500

9,000

8,500
18,000
18,000
18,000
16,500
15,500
12,500
11,500
10,000

9,500
9,000

Feed
Rate
(mm/min)

1,700
1,500
1,200
1,000
800
600
450
360
300
240
190
1,600
1,300
800
550
430
350
280
200
120
1,600
1,600
1,400
1,300
1,200
1,100
900
580
500
430
380
350
250
200
150
120
1,600
1,400
1,100
750
550
430
370
350
260
220

ap

ae

Axial Depth  Radial Depth

(mm)
0.07
0.06
0.045
0.04
0.023
0.015
0.01
0.009
0.007
0.006
0.003
0.08
0.05
0.034
0.017
0.01
0.007
0.006
0.004
0.003
0.09
0.09
0.08
0.075
0.06
0.05
0.03
0.025
0.02
0.015
0.008
0.006
0.005
0.004
0.003
0.002
0.1
0.09
0.08
0.05
0.03
0.018
0.014
0.01
0.007
0.005

(mm)
0.1
0.09
0.09
0.08
0.069
0.045
0.03
0.027
0.021
0.018
0.01
0.12
0.1
0.1
0.051
0.03
0.021
0.018
0.016
0.012
0.13
0.13
0.12
0.1
0.09
0.1
0.09
0.1
0.08
0.06
0.04
0.03
0.025
0.02
0.015
0.01
0.15
0.13
0.12
0.11
0.09
0.072
0.056
0.05
0.035
0.025

oo | Long Neck
2 | Ball



CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS

WORK MATERIAL COPPER / ALUMINUM ALLOYS $45C /7 850C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)
Vodel Radusof Effective Spindle Feed = &p | &e  Spindle Feed | &p = de  Spindle Feed & &e Spinde  Feed = &@p @ @e
NTsey Ball Nose | Length Spge_g Rate | Al Depth Redil Depth Sp_ee_g Rate | Al Deph Redial Depth Spge_g Rate | Adal Depth Recial Degth Spge_g Rate | Adal Depth RedialDepth
(mm) | (mm) = (min") | (mm/min)  (mm) | (mm) = (minD | (mmmin)  (mm) = (mm) = (min®)  mmmin) | (mm) | (mm) | (min™) | (mmfmin) = (mm) = (mm)
2014-060 6 30,000 1,700 0.11 0.33 23,000 1,500 0.08 0.16 30,000 1,300 0.09 ' 0.18 16,000 1,200 0.09 0.13
2014-080 RO7 8 30,000 1,400 0.09 0.27 17,000 1,000 0.06 0.15 30,000 1,000 0.07  0.17 15,000 900 0.06 0.12
2014-120 12 /17,000 900 0.06 |0.18 13,0000 600 0.04 0.12 13,000 580 0.045 0.14 12,500 550 0.03 0.1
2014-160 16 12,500 540 0.028 0.12 11,0000 500 0.024 0.1 9,500 380 0.016 0.08 9,500 380 0.015 0.06
2015-030 3 30,000 2,000 0.15 0.45 30,000 1,600 0.12 '0.24 30,000 1,700 0.12 | 0.24 18,000 1,500 0.12 0.18
2015-040 4 30,000 1,800 0.14 0.42 30,000 1,500 0.11 0.22 30,000 1,600 0.11 | 0.22 18,000 1,400 0.11 0.17
2015-060 6 30,000 1,800 0.12 |0.36 23,000 1,300 0.1 0.2 30,000 1,400 0.1 0.2 15,000 1,200 0.1 |0.16
2015-080 8 30,000 1,600 0.11 0.33 18,000 1,100 0.08 0.16 30,000 1,200 0.08 0.2 14,000 1,000 0.08 0.16
2015-100 10 23,000 1,200 0.09 0.27 15,000 850 0.06 0.15 23,500 900 0.06 | 0.18 14,000 700 0.05 0.15
2015-120 12 /16,000 900 0.07 021 13,000 600 0.05 0.15 13,000 650 0.05 ' 0.15 13,000 550 0.03 0.12
2015-140 R0.75 14 |14,500 700 0.05 0.19 10,500 550 0.04 0.12 10,500 500 0.04 | 0.12 10,500 470 0.025 0.1
2015-160 16 13,000 650 0.04 0.16 10,000 550 0.03 0.12 | 8850 400 0.03 | 0.12 8850 390 0.02 0.08
2015-180 18 112,000 580 0.03 0.15 10,000 510 0.025 0.1 8500 350 0.018 0.09 8500 360 0.014 0.07
2015-200 20 10,500 530 0.02 0.1 9,200 470 0.02 0.1 8,000 320 0.012 0.06 8,000 320 0.012 0.06
2015-220 22 10,000/ 500 0.015 0.075 9,000 460 0.015 0.075 7500 270 0.01 | 0.05 7,500/ 270 0.008 0.04
2015-250 25 9,000 440 0.014 0.07 8,750 440 0.014 0.07 7,250 250 0.008 0.04 7,250 250 0.006 0.03
2015-300 30 | 8500 420 0.012/0.06 & 8500 420 0.012 0.06 @ 7,000 130 0.006 0.03 7,000 130 0.004 0.02
2016-040 4 30,000 2,000 0.16 0.48 30,000 1,600 0.12 0.24 30,000 1,800 0.12 0.36 18,000 1,400 0.1 0.2
2016-080 8 30,000 1,700 0.15 0.45 15,000 1,100 0.1 0.2 30,000 1,500 0.12 | 0.24 13,500 1,000 0.08 0.24
2016-120 R0.8 = 12 23,000 1,200 01 0.3 11,000 700 0.06 0.18 18,000 1,000 0.06  0.18 12,500 650 0.04 0.16
2016-160 16 15,000 800 0.05 0.2 10,000 530 0.034 0.13 10,000 530 0.035| 0.14 9,000 420 0.02 0.1
2016-200 20 11,0000 580 0.034 0.17 = 9,400 490 0.025 0.12 = 8500 400 0.018 0.09 7,800, 380 0.014 0.07
2018-040 4 30,000 2,000 0.18 054 30,000 1,800 0.16 '0.32 30,000 1,900 0.16 | 0.48 16,000 1,300 0.14 0.28
2018-060 6 30,000 1,800 0.18 052 24,000 1,500 0.15 0.29 30,000 1,700 0.16 0.4 14,000 1,200 0.13 0.27
2018-080 8 30,000 1,800 0.17 0.5 18,000 1,200 0.13 0.26 30,000 1,700 0.16 | 0.32 12,000 1,000 0.11 0.26
@m 2018-100 10 30,000 1,800 0.16 |0.48 15,000 1,100 0.11 ' 0.23 24,000 1,400 0.12 | 0.28 12,000 900 0.09 0.23
Ball 2 2018-120 12 24,000 1,450 0.12 |0.36 13,000 1,000 0.08 0.2 18,000 1,100 0.09 | 0.23 12,000 750 0.07 0.21
2018-160 R0.9 16 15000 900 0.7 0.3 12,000 750 0.05 0.18 15000 750 0.04 0.14 9,500 480 0.025 0.11
2018-180 18 13,000 800 0.06 |0.24 11,000 650 0.04 0.16 11,000 600 0.035 0.14 8,800 440 0.02 0.1
2018-200 20 11,500 650 0.05 0.2 9,500 600 0.03 0.15 8500 450 0.025 0.11 8300 420 0.018 0.08
2018-220 22 10,000 590 0.035 0.18 = 8500 550 0.03 0.14 8,000 400 0.02 0.1 7,800 400 0.015/0.075
2018-250 25 | 8,00 500 0.035 0.17 @ 8,000 480 0.025 0.12 = 7,000 350 0.018 0.09 7,000 350 0.012 0.06

2018-300 30 | 7,500 450 0.025 0.13 & 7,500 420 0.02 0.08 6500 280 0.014 0.07 6,500 280 0.008 0.04



WORK MATERIAL

Model
Number

2020-030
2020-040
2020-060
2020-080
2020-100
2020-120
2020-130
2020-140
2020-160
2020-180
2020-200
2020-220
2020-250
2020-270
2020-300
2020-320
2020-350
2020-400
2025-060
2025-080
2025-100
2025-150
2025-200
2025-250
2025-300
2025-350
2030-060
2030-080
2030-100
2030-120
2030-140
2030-150
2030-160
2030-180
2030-200
2030-220
2030-250
2030-270
2030-300
2030-320
2030-350
2030-400

COPPER / ALUMINUM ALLOYS

Radius of | Effective Spindle

Ball Nose | Length

(mm)

R1

R1.25

R1.5

(mm)
3
4
6
8

10
12
13
14
16
18
20
22
25
27
30
32
35
40

Speed
(min")

30,000
30,000
30,000
30,000
30,000
30,000
26,000
22,000
15,000
13,500
12,000
10,500
9,000
8,000
7,000
6,750
6,500
6,500
27,000
27,000
25,000
22,000
11,000
8,300
7,000
5,500
24,000
24,000
22,000
22,000
20,000
20,000
20,000
17,000
14,000
11,000
8,000
7,000
6,000
5,700
5,500
4,500

Feed
Rate
(mmmin)
2,000
2,000
2,000
2,000
2,000
2,000
1,700
1,450
1,000

900
800
700
600
530
470
450
430
430
2,300
2,300
2,100
1,950
1,150
1,000
700
530
2,500
2,500
2,300
2,300
2,100
2,100
2,100
1,950
1,800
1,500
1,250
1,100
1,000
900
800
700

ap

Axial Depth ' Radial Depth

(mm)
0.2
0.2
0.2
0.2
0.2
0.18
0.17
0.15
0.1
0.08
0.07
0.05
0.04
0.037
0.035
0.032
0.03
0.02
0.28
0.28
0.26
0.23
0.14
0.09
0.06
0.04
0.32
0.32
0.28
0.28
0.24
0.24
0.24
0.22
0.2
0.18
0.16
0.13
0.1
0.085
0.07
0.05

ae
(mm)
0.6
0.6
0.6
0.6
0.6
0.54
0.52
0.5
0.4
0.32
0.28
0.25
0.2
0.18
0.17
0.16
0.15
0.1
0.75
0.75
0.67
0.59
0.38
0.27
0.24
0.2
0.9
0.9
0.8
0.7
0.6
0.6
0.6
0.5
0.45
0.38
0.32
0.31
0.3
0.29
0.28
0.25

CARBON STEELS / ALLOY STEELS
845C 7 §50C / SK / SCM
(~325HB)

Spindle
Speed
(min™)
30,000
30,000
30,000
30,000
30,000
30,000
26,000
22,000
15,000
13,500
12,000
10,500
9,000
8,000
7,000
6,750
6,500
6,500
27,000
27,000
25,000
22,000
11,000
8,300
7,000
5,500
24,000
24,000
22,000
22,000
20,000
20,000
20,000
17,000
14,000
11,000
8,000
7,000
6,000
5,700
5,500
4,500

Feed
Rate

ap

Axial Depth ' Radial Depth

(mm/min) | (mm)

2,000
2,000
2,000
2,000
2,000
2,000
1,700
1,450
1,000
900
800
700
600
530
470
450
430
430
2,300
2,300
2,100
1,950
1,150
1,000
700
530
2,500
2,500
2,300
2,300
2,100
2,100
2,100
1,950
1,800
1,500
1,250
1,100
1,000
900
800
700

0.21
0.21
0.21
0.18
0.14
0.12
0.11
0.11
0.07
0.06
0.05
0.04
0.035
0.032
0.03
0.027
0.025
0.02
0.25
0.25
0.23
0.15
0.1
0.06
0.05
0.035
0.32
0.32
0.28
0.28
0.24
0.24
0.24
0.22
0.2
0.18
0.16
0.13
0.1
0.085
0.07
0.05

ae
(mm)
0.42
0.42
0.42
0.36
0.42
0.36
0.34
0.33
0.28
0.24
0.2
0.2
0.17
0.16
0.15
0.13
0.12
0.1
0.5
0.5
0.46
0.45
0.3
0.24
0.2
0.17
0.9
0.9
0.8
0.7
0.6
0.6
0.6
0.5
0.45
0.38
0.32
0.31
0.3
0.29
0.28
0.25

PREHARDENED STEELS
NAK80 / STAVAX / HPM38
(30~45HRC)

Spindle
Speed
(min™)
30,000
30,000
30,000
30,000
30,000
30,000
25,000
20,000
10,800
9,700
8,650
8,200
7,800
7,400
7,000
6,550
6,150
5,250
27,000
27,000
24,000
20,000
8,000
6,200
5,000
4,200
24,000
24,000
24,000
20,000
18,000
17,000
16,000
13,500
11,000
8,700
6,400
5,500
4,600
3,900
3,300
2,700

Feed
Rate

ap

Axial Depth  Radial Depth

(mm/min) | (mm)

2,000
2,000
2,000
2,000
2,000
2,000
1,600
1,300
700
600
500
470
440
390
350
300
250
150
2,300
2,300
2,200
1,600
600
450
380
300
2,500
2,500
2,500
2,100
1,850
1,750
1,650
1,300
1,000
750
510
480
450
380
320
240

0.2
0.2
0.2
0.16
0.13
0.1
0.09
0.08
0.06
0.05
0.04
0.03
0.025
0.022
0.02
0.017
0.015
0.01
0.25
0.25
0.2
0.13
0.06
0.045
0.03
0.025
0.3
0.3
0.25
0.2
0.18
0.17
0.16
0.14
0.12
0.1
0.08
0.06
0.05
0.045
0.04
0.03

ae
(mm)
0.6
0.6
0.6
0.56
0.45
0.35
0.3
0.24
0.18
0.15
0.16
0.12
0.1
0.09
0.08
0.07
0.06
0.05
0.75
0.75
0.65
0.42
0.24
0.18
0.12
0.1
0.9
0.9
0.75
0.65
05
0.5
0.5
0.43
0.36
0.3
0.24
0.22
0.2
0.18
0.16
0.12

HARDENED STEELS

STAVAX / HPM38 / SKD61
(45~55HRC)

Spindle
Speed
(min")
16,000
16,000
14,000
12,000
10,800
10,800
10,800
10,800
10,800
9,700
8,650
8,200
7,800
7,400
7,000
6,550
6,150
5,250
13,000
13,000
11,000
9,000
7,600
5,800
4,800
4,200
14,000
14,000
13,000
10,700
9,400
9,200
9,000
8,000
7,000
6,300
5,600
4,700
3,900
3,400
2,900
2,300

Feed
Rate

ap

Axial Depth  Radial Depth

(mm/min) | (mm)

1,300
1,300
1,100
950
850
850
850
850
600
520
450
440
440
390
350
300
250
150
1,100
1,100
930
720
470
400
360
270
1,400
1,400
1,200
1,000
800
750
700
650
600
490
390
380
370
320
270
210

0.17
0.17
0.15
0.12
0.1
0.08
0.07
0.06
0.03
0.025
0.02
0.018
0.016
0.013
0.01
0.009
0.008
0.006
0.21
0.21
0.14
0.08
0.04
0.03
0.022
0.015
0.25
0.25
0.25
0.18
0.16
0.14
0.14
0.12
0.1
0.08
0.06
0.05
0.04
0.035
0.03
0.02

e
(mm)

0.5
0.5
0.4
0.4
0.4
0.32
0.28
0.24
0.15
0.12
0.1
0.09
0.08
0.06
0.05
0.04
0.04
0.03
0.63
0.63
0.44
0.32
0.12
0.1
0.088
0.06
0.76
0.76
0.76
0.54
0.48
0.42
0.42
0.36
0.3
0.24
0.18
0.15
0.12
0.11
0.1
0.08

oo/ Long Neck
2 | Ball



CARBON STEELS / ALLOY STEELS PREHARDENED STEELS HARDENED STEELS
WORK MATERIAL COPPER / ALUMINUM ALLOYS $45C /7 850C / SK / SCM NAK80 / STAVAX / HPM38 STAVAX / HPM38 / SKD61
(~325HB) (30~45HRC) (45~55HRC)

Radius of Effective Spindle =~ Feed | &p | &e Spindle Feed =~ &@p = &e Spindle Feed =~ &p Qe Spinde Feed @ dp = de
BallNose Length = Speed Rate  Axial Depth RadialDepth  Speed Rate  Axial Depth RadialDepth  Speed Rate  Axal Depth Radial Depth Speed Rate | Axial Depth  Radial Depth
(mm) | (mm) = (min") | (mmmin) = (mm) = (mm) = (MinD | (mmmin - (mm) | (mm) | min") | @m/min) | (mm)  (mm) | (min® | (mmmin) - (mm) | (mm)

Model
Number

2035-100 10 124,000 2,700 0.35 | 1 24,000 2,700 0.35 1 21,000 2,400 0.35 1 12,000/ 1,700 0.3 | 0.9
2035-150 15 20,000 2,200 0.29 0.8 20,000 2,200 029 08 17,000 2,000 025 0.7 @ 9,100 1,000 0.19 0.57
2035-200 20 15,000 1,800 0.24 0.6 15,000 1,800 0.24 0.6 12,000 1,450 0.14 045 6,800 600 0.13 | 0.39
2035-250 R1.75 25 10,000 1,600 0.2  0.47 10,000 1,600 0.2 | 047 8500 950 0.12 0.34 6,000 540 0.09 0.27
2035-300 30 6,900 1,200 0.18 | 0.36 = 6,900 1,200 | 0.18 036 5500 480 0.09 0.24 4,800 380 0.06 | 0.18
2035-400 40 4500 780 0.7 03 | 4500 780 0.07 03 3,000 310 0.04 0.18 2,800 260 0.035 0.11
2035-450 45 3900 680 0.06 0.26 3,900 680 0.06 026 2,300 240 0.3  0.14 2,000 200 0.025 0.1
2040-080 8 24,000 2,900 04 1.2 24,000 2,900 04 12 18,000 2,400 04 | 12 11,000 2,000 0.34 | 1
2040-100 10 24,000 2,900 | 0.4 1.2 24,000 2,900 04 |12 18000 2,400 04 12 11,000/ 2,000 0.34 1
2040-120 12 124,000 2,900 0.4 | 1.2 24,000 2,900 04 12 18,000 2,400 04 12 9,700 1,500 0.28 | 0.85
2040-140 14 21,000 2,630 035 1.1 21,000 2,630 0.35 1.1 |15,000 2,150 03 | 11 | 9,700 1,200 0.28 K 0.8
2040-150 15 119,000 2,350 0.32 | 1 19,000 2,350 0.32 1 15,000 2,150 03 |1 8,800 1,100 0.24 0.7
2040-160 16 18,000 2,250 | 0.3 1 18,0000 2,250 03 | 1 15,000 2,150 03 | 0.9 | 8,000 1,000 02 | 0.6
2040-180 18 116,500 2,050 0.3 | 0.95 16,500 2,050 0.3 095 13,500 1,950 025 08 @ 7,500 850 0.17 05
2040-200 20 15000 1,900 03 | 0.9 15000 1,900 03 | 09 12,000 1,750 02 0.7 | 7,000 750 0.15 | 0.45
2040-220 R2 22 13,500 1,700 0.27 0.8 13,500 1,700 0.27 0.8 10,500 1,500 0.17 0.6 @ 6500 650 0.13 0.4
2040-250 25 112,000 1,550 0.25 0.7 12,000 1,550 0.25 0.7 | 9,000 1,300 0.5 05 | 6,000 560 0.12 | 0.36
2040-270 27 9,500 1,450 022 06 @ 9500 1,450 022 0.6 @ 8,000 1,050 012 04 @ 5500 510 0.1 | 0.28
2040-300 30 7,000/ 1,400 02 05 | 7,000 1,400 02 ' 05 | 7,000 850 01 03 | 5000 460 0.08 0.2
2040-320 32 6,500 1,300 0.2 | 045 6500 1,300 0.2 045 5900 650 0.1 | 027 4500 410 0.075 0.18
2040-350 35 6,000 1,200 0.2 0.4 | 6,000 1,200 02 |04 4800 450 01 025 4,000 370 0.07 | 0.17
2040-400 40 4,000 1,000 0.11  0.33 4,000 1,000 0.11 0.33 3,450 400 0.06 0.24 2900 270 0.06 0.15
2040-450 45 3,800 760 0.08 032 3,800 760|008 032 2700 300 0.05 0.2 | 2300 240 0.04 0.2
2040-500 50 3,400 680 0.07 0.28 3,400 680 0.07 0.8 2,000 240 0.04 0.16 1,700 190 0.03  0.12
2040-600 60 3,000 600 00502 | 3000 600005 02 | 1800 220 0.3 0.12 1,600 170 0.02 | 0.08
2050-100 10 18,000 3,000 0.5 1.5 18,000 3,000 0.5 15 13,750 2,400 045 14 8800 1,800 0.42 1.2
2050-150 15 18,000 3,000 05 |1.5 18,000 3,000 0.5 | 15 13,750 2,400 045 1.4 | 7,800 1,300 0.34 1
2050-200 20 14,000 2,600 037 1.2 15600 2,600 037 1.2 12,000 1,800 036 1.1 | 6,300 830 027 0.75
2050-250 25 12,000 2,000 033 1.1 12,000 2,000 033 11 | 9,600 1,350 0.25 1 5700 750 0.25 | 0.67
Long Neck  |go 2050-300 R2.5 | 30 9,600 1,800 0.31 0.9 | 9,600 1,800 031 09 = 8400 1,100 023 08 & 5000 650 0.2 | 05
el = 2050-350 35 8,400 1,700 03 |0.75 8400 1,700 03 075 7,200 850 02 0.6 & 4400 530 0.16  0.33
2050-400 40 5,500 1,500  0.25 0.5 | 4,800 1,500 0.25 | 05 @ 3,800 440 0.3 0.35 3,300 390 0.9  0.22
2050-450 45 4,000 1,200 0.2 |0.42 4,000 1,200 02 042 32300 400 0.11 03 ' 2800 330 0.08  0.18
2050-500 50 3,200 1,000  0.16 0.37 = 3,200 1,000 0.16 | 0.37 2,750 350 0.08 0.27 2,350 270 0.7  0.15
2060-100 10 16,000 3,100 0.6 | 1.8 16,000 3,100 0.6 1.8 |11,000 2,310 055 1.7 | 7,500 1,800 05 15
2060-150 15 16,000 3,100 0.6 | 1.8 16,000 3,100 0.6 1.8 |11,000 2,310 055 1.7 = 7,500 1,800 0.5 1.5
2060-180 18 116,000 3,100 0.6 | 1.8 16,000 3,100 0.6 1.8 |11,000 2,310 055 | 1.7 | 7,000 1,500 0.45 | 1.45
2060-200 20 16,000 3,100 06 1.8 16,000 3,100 06 1.8 11,000 2,310 055 1.7 | 6500 1,300 04 | 1.4
2060-220 22 14500 2,850 052 1.6 14,500 2,850 052 16 10,500 2,050 0.47 1.5 | 5900 1,050 0.36 1.1
2060-250 25 13,000 2,600 045 15 13,000 2,600 045 15 10,000 1,800 04 1.3 = 5300 840 032 09
2060-270 R3 27 11,500 2,350 0.42 1.4 11,500 2,350 0.42 14 | 9,000 1,550 035 1.2 | 5000 790 0.31 | 0.85
2060-300 30 10,000 2,100 04 1.3 10,000 2,100 04 13 | 8000 1,350 03 1.1 4700 750 03 0.8
2060-320 32 9,000 1,950 | 0.39 1.2 | 9,000 1,950 | 0.39 1.2 | 7,500 1,200 0.28 | 1 4,400 710 027 0.7
2060-350 35 8,000 1,800 0.38 1.1 | 8,000 1,800 038 1.1 | 7,000 1,100 026 0.9 @ 4200 670 025 0.6
2060-400 40 7,000 1,800 036 09 | 7,000 1,800 0.36 09 | 6,000 900 023 0.75 | 3,700 550 0.2 0.4
2060-450 45 5800 1,700 0.33 0.75 5,800 1,700 033 0.75 4,600 670 0.19 06 @ 3,200 470 0.15 03
2060-500 50 4,000 1,500 | 0.3 0.6 | 4,000 1,500 03 |06 @ 3200 450 0.15 0.4 | 2,800 400 0.1 | 0.2

2060-600 60 2,700 1,000 0.21 ' 0.42 2,700 1,000 021 042 2300 320 01 03 & 1950 270 0.08  0.16
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Note:

-Decrease the feed rate more than 50% from the milling parameters when slot milling.

+Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machines maximum speed, or when the
tool is chattering and heats up to a red color.

*Recommend oil coolant for Stainless Steels and Heat Resistant Alloys.

-Recommend wet coolant for Copper.
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