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Material Applications (% Highly Recommended @ Recommended O Suggested)

Work Material
Carbon  Alloy  Prehardened Hardened Steels Castlron Aluminum | Graphite = Copper = Plastics = Glass | Tianium = Heat  Cemented Hard Brite
s Steels | Steels | Steels Alloys Filed  Aloys  Resistant Carbide (Nor)-)
i S S MK SOHRC ~ SSHRC ~ GOHRC, ~ GEHRC, ~ TOHRC pestes Hors et
—
-
10GP0D | O 0 e e e O e} O O | O
Series
.
oon | Features | , ,,
| HARDMAX coating and optimized tool design control tool chipping. 4 C-CER Cutting edge A
— Longer tool life with deep rib milling on hard materials. st
sawe | | High Accuracy: Diameter Tolerance: 0/-0.01 (D=0.15), 0/-0.015 (DZ0.2) If‘e €
£ Refer to page 288 for 4 flute HLS. Rake face _
Long Neck |@
Square /'{'
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g 4 o 3
Radius [=} % S B 9| _ / \
L 263 . B HLS Cutting edge
Eom: Neck 8 a a ' 2 .
Radius - S e T L E . Relief
Taper Neck :% Rake face .| } :
< |
Fedls The shank taper angle shown is not an exact value and to avoid .
contact with the work piece, we recommend the user controls the — Negative -— 4
) precise value of this angle. Shank taper angle should not make -l
o contact with the work piece. Inciined angle K /
S Total 189 models Unit (mm)
Outside Effective Length  Neck  ShankTaper Overall Shank  Suggested g '
Model Diameter Length of Cut Diameter Angle  Length Diameter Retail Price Effective Length by Inaiined Angles
Number — “op "2, & od, Ba L od ¥
— ! ! 30! 1 130 2 3
. b HLS 2001-003 0.3 45 4 11,160 0.33 0.36 0.38 040 045
aper 19}
2 HLS 2001-005 0.1 0.5 01 0088 11° 45 4 12,240 054 058 061 0.64 0.69
R HLS 2001-0075 075 ' 45 4 13560 080 085 090 095 1.07
Barrel HLS 2001-010 1 45 4 15240 1.07 1.12 1.18  1.25  1.41
HLS 20015-005 0.5 45 4 11400 058 061 063 066 0.71
Spiral HLS 20015-0075 0.15 0.75 0.15 0.128 11° 45 4 12,600 0.84 088 091 094 1.02
! (’“““’} HLS 20015-010 1 45 4 12600 1.10 1.14 1.18 1.23 1.32
DR HLS 2002-005 0.5 45 4 7,320 0.65 0.70 0.74 0.78 0.85
bl HLS 2002-010 1 45 4 7920 1.18 125 1.31 ] 1.36 145
HLS 2002-015 0.2 1.5 03 0.18 16° 45 4 9600 1.67 1.76 1.84 190 2.0I1
Technicel Damj HLS 2002-020 2 45 4 10,800 223 233 241 249 268
) HLS 2002-030 3 45 4 111,160/ 327 3.39 351 | 363 391
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Unit (mm) m
Model e engh of Gt Daolr e Langih Dancir ReaiFice _ ETecthe Length by nlned Angles
®D 1 2  ¢d B L od ¥ 5 ey o ¥
HLS 2003-010 1 45 4 6480 1.22 1.30 1.37 143 155
HLS 2003-015 1.5 45 4 6480 1.71 1.82 191 198 2.12
HLS 2003-020 2 45 4 | 7920 224 236 246 255 270
HLS 2003-025 2.5 45 4 8280 2.77 291 302 3.11 327
HLS 2003-030 03 3 04 1 0&8 | 16 45 4 | 8280 330 345 356 366 383
HLS 2003-040 4 45 4 | 9480 435 451 464 475 494 T
HLS 2003-060 6 45 4 10560 643 663 678 691 7.12
HLS 2003-090 9 45 4 11160 953 9.76 9.94/100910.32| [
HLS 2004-015 1.5 45 4 4680 1.77 191 203 213 231 [
HLS 2004-020 2 45 4 4680 231 247 260 271 291 -
HLS 2004-025 2.5 45 4 4680 285 302 3.16 328 349 .
HLS 2004-030 3 45 4 4680 338 357 372 385 407
HLS2004035 0.4 35 06 038 16° 45 4 4680 391 4.11 427 441 464 [w
HLS 2004-040 4 45 4 4680 444 465 482 496 521 fg”
HLS 2004-050 5 45 4 4880 549 573 591 6.06 6.33 9| g ook
HLS 2004-080 8 45 4 10200 863 891 9.13 931 962 —
HLS 2004-120 12 45 4 11,160 12.77 13.10 13.36 13.57 13.91 [RM
HLS 2005-015 1.5 45 4 3360 1.83 1.99 2.13 225 248
HLS 2005-020 2 45 4 3360 237 256 271 285 3.09
HLS 2005-025 2.5 45 4 3360 292 3.12 329 343 369
HLS 2005-030 3 45 4 | 3360 345 368 385 401 4.8
HLS 2005-040 4 45 4 3360 452 477 497 5.14 544
HLS 2005-050 05 5 0.7 1048 16 45 4 | 3360 558 5.86 6.08 6.26 6.58
HLS 2005-060 6 45 4 3360 664 694 717 7.37 7.71
HLS 2005-080 8 45 4 5640 874 907 9.33 956 993
HLS 2005-100 10 50 4 56401082 11.19 1148 11.72 12.12
HLS 2005-150 15 50 4 | 7.200 16.00 16.44 16.78 17.05 17.50
HLS 2006-020 2 45 4 3600 239 262 280 296 3.24 E—
HLS 2006-030 3 45 4 3600 349 375 396 4.14 432 5 | Taper
HLS 2006-040 4 45 4 3600 457 486 509 529 569 S
HLS 2006-050 5 45 4 3600 564 596 621 643 692 Barrel
HLS 2006-060 6 . 45 4 3600 670 7.05 7.32 757 8.14
HLS 2006-070 08 757 09 058118 45 4 4560 7.76 8.13 842 871 936 .
HLS 2006-080 8 45 4 5880 881 920 952 9.85 1059
HLS 2006-100 10 45 4 8,720 1091 11.34 11.72 12.13 13.04 il
HLS 2006-120 12 B0 4 @ 7.560 13.00 1347 13.92 14.40 15.48
HLS 2006-180 18 B0 4 9,120 19.23 19.85 20.52 21.24 22.82 TectnicalDaa
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2 Flutes HARDMAX

Unit (mm)

e e ™ o oy ey EeciveLength by e g

®D . & o¢d Ba L od ¥ % ¥ o ¥
HLS 2007-020 2 45 4 4080 239 262 280 296 3.24
HLS 2007-040 4 45 4 4080 457 486 509 529 5.69
HLS 2007-060 0.7 6 1 068 16° 45 4 4080 670 7.05 7.32 757 814
HLS 2007-080 8 45 4 6600 881 920 952 9851059
— HLS 2007-100 10 50 4 7,520 1091 11.3411.72 12.13 13.04
. HLS 2008-030 3 45 4 3960 349 375 3.96 4.14 432
iﬂ HLS 2008-040 4 45 | 4 3960 457 486 509 529 5.69
S HLS 2008-050 5 45 4 3960 b5.64 598 621 643 6.92
i HLS 2008-060 6 45 4 3960 6.70 705 7.32 757 814
o HLS 2008-080 0.8 8 12 078 16 45 4 3960 881 920 952 985 10.59
—/ HLS 2008-100 10 50 4 5880 1091 11.3411.7212.13 13.04
- HLS 2008-120 12 50 4 6,600 13.00 1347 13.92 14.40 15.48
HLS 2008-160 16 50 4 7560 17.16 17.73 18.32 18.96 20.38
@ HLS 2008-240 24 60 4 9240 2542 26.24 27.13 28.07 30.17
— HLS 2009-040 4 45 4 4560 457 486 509 529 5.69
Radius HLS 2009-060 6 45 4 4560 6.70 705 7.32 757 814
. «Vi_;,ﬁiu HLS 2009080 0.9 8 13 088 16 45 4 4560 881 920 952 985 1059
s o HLS 2009-100 10 45 4 4560 1091 11.3411.72 12.13 13.04
T ok HLS 2009-150 15 50 4 6,790 16.12 16.66 17.22 17.82 19.15
— ) HLS 2010-030 3 45 4 3600 362 385 404 421 454
il Lrg | HLS 2010-040 4 45 4 3600 469 495 516 536 576
% HLS 2010-050 5 45 4 3600 575 604 627 649 698
B HLS 2010-060 6 45 4 3600 6.80 7.12 7.38 7.63 821
ﬁ HLS 2010-070 7 45 4 3600 7.85 819 848 877 943
E HLS 2010-080 8 45 4 3600 890 926 958 991 1065
;ﬁ“ HLS 2010-090 9 45 4 3600 9.9510.3310.6811.0511.88
o | HLS 2010-100 1 10 15 095 16° 45 4 3600 1099 11.3911.7812.19 13.10
) HLS 2010-120 12 45 4 3600 1307 1352 1398 1447 1555
= HLS 2010-140 14 45 4 3600 15.15 1565 16.18 16.74 18.00
 soral | HLS 2010-160 16 50 4 5880 17.22/17.78 18.38 19.02 20.44
. HLS 2010-180 18 55 4 5880 19.29 19.92 20.59 21.30 22.90
L, HLS2010200 20 55 4 5880 21.3522.04 2278 23.57 25.34
- HLS 2010-250 25 70 4 6,720 26.51 27.37 28.29 29.27 | oefeence
Tecrica m] HLS 2010-300 30 70 4 | 7,560 31.66 32.69 33.79 34.96 et
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Unit (mm) m
Mg D Elche Length o St Ourn S SOt Largh by o Arges
®D 1 2  ¢d B L od ¥ o T T

HLS 2012-040 4 45 4 3840 4.13 427 441 457 491
HLS 2012-060 6 45 4 3840 6.19 640 661 684 7.36
HLS 2012-080 8 45 4 3840 826 852 881 9.12 9.80
HLS2012-100 1.2 10 1.8 1.14 16° 45 4 3840 10.32 1065 11.01 11.40 12.25
HLS 2012-120 12 45 4 3840 12.38 12.78 13.21 13.67 14.70
HLS 2012-160 16 50 4 6000 1651 17.04 17.62 1823 19.59 T
HLS 2012-200 20 B0 4 6000 20.6321.30 22.02 22.78 24.49
HLS 2014-060 6 45 4 3860 6.19 640 661 684 7.36) [
HLS 2014-080 8 45 4 3960 826 852 881 9.12 9.80 [
HLS 2014-100 10 45 4 | 39601032 10651101 11401225
HLS2014120 1.4 12 2.1 134 16° 45 4 3960 12.38 1278 1321 13.67 14.70 .
HLS 2014-140 14 45 4 3960 1444 14911542 1595 17.15
HLS 2014-160 16 BO 4 4560 1651 17.04 17.62 18.23 19.59 [w
HLS 2014-220 22 B5 4 6,120 22.69 2343 24.22 25.06 * é’
HLS 2015-040 4 45 4 3840 4.13 427 441 457 491 9| g ook
HLS 2015-060 6 45 4 3840 6.19 640 661 684 7.36 —
HLS 2015-080 8 45 4 3840 826 852 881 9.12 980 [Rad‘us
HLS 2015-100 10 45 4 3840 10.32 1065 11.01 11.40 12.25
HLS 2015-120 12 45 4 3840 12.38 12.78 13.21 13.67 14.70
HLS 2015-140 14 B0 4 3960 1444 1491 1542 1595 17.156
HLS 2015-160 16 . B0 4 3960 1651 17.04 17.62 1823 19.59
HLS 2015-180 1o 18 23 144 16 55 = 4 3960 1857 19.17 19.82 2051 22.04
HLS 2015-200 20 55 4 | 3960 20.63 21.30 22.02 22.78 i
HLS 2015-250 25 70 4 5880 25.79 26,63 27.52 2848
HLS 2015-300 30 70 4 5880 30.95 31.95 33.02 34.17 el
HLS 2015-350 35 70 | 4 6600 36.10 37.27 38.53 tehsfeme | lohisrame
HLS 2015-400 40 80 4 7440 41.26 42.60 44.03 Nolnieference | Nolnterference
HLS 2015-450 45 80 4 7440 4642 4792w No o .
HLS 2016-060 6 45 4 3960 623 643 665 6.88 740 v[ﬂ
HLS 2016-080 8 45 4 3960 829 856 885 9.16 985 S
HLS 2016-100 10 45 4 3960 10.35 1069 11.05 1143 12.29 Barrel
HLS 2016-120 12 45 4 3960 124212821325 13.71 14.74
HLS2016-140 1.6 14 24 151 16" 50 | 4 3960 14.48 14.95 1545 1599 17.19 -
HLS 2016-160 16 50 4 3960 16.54 17.08 17.65 18.27 19.63
HLS 2016-180 18 55 4 3960 1860 19.21 19.85 20.64 22.08 il
HLS 2016-200 20 B5 4 3960 20.67 21.34 22.05 22.82 ol
HLS 2016-260 26 B0 4 6,120 26.8527.73 28.66 29.65 il Tectnic Daa
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2 Flutes HARDMAX

Unit (mm)
Mo Dl Lrgh ok S Qv St S e Lgnty el s
@D ., & od Ba L od ¥ = T & 5
HLS 2018-060 6 45 4 3960 6.23 643 665 6.88 7.40
HLS 2018-080 8 45 4 3960 829 856 885 9.16 9.85
HLS 2018-100 10 45 4 3960 10.35 10.69 11.05 11.43 12.29
HLS 2018-120 12 45 4 3960 1242 1282 1325 13.71 14.74
— HLS2018-140 1.8 14 27 171 16° 50 4 3960 14.48 14.95 1545 1599 17.19
o HLS 2018-160 16 50 4 3,960 16.54 17.08 17.65 18.27 19.63
iﬂ HLS 2018-180 18 B5 4 | 3960 1860 19.21 19.85 20.54 loneien:
gg‘;;f\'@\ HLS 2018-200 20 55 4 | 3,960 20.67 21.34 22.05 22.82 thiereexe
i HLS 2018-250 25 60 4 @ 5520 25.82 26.66 27.56 28.52 o
e HLS 2020-060 6 45 4 | 3840 6.23 6.43 665 688 7.40
—/ HLS 2020-080 8 45 4 3840 829 856 885 9.16 9.85
- HLS 2020-100 10 45 4 3840 10.35 10.69 11.05 11.44 12.29
HLS 2020-120 12 45 4 3840 1242 12.82 13.25 13.71 14.74
@ HLS 2020-140 14 50 4 3,840 14.48 14.95 15.45 15.99 17.19
— HLS 2020-160 16 50 4 | 3,840 16.54 17.08 17.65 18.27 lohee:
Radius ] HLS 2020-180 5 18 3 191 16 55 4 3,840 18.61 19.21 19.86 20.55  voltefeence
. x:—~~p§‘8 HLS 2020-200 20 55 4 3,840 20.67 21.34 22.05 22.82  Nohederence
s o HLS 2020-250 25 60 4 3,840 25.83 26.66 27.56 28.52 hsie:
Too ot HLS 2020-300 30 70 4 | 4,680 30.98 31.99 33.06 lohme  lohswe:
— ) HLS 2020-350 35 80 4 5640 36.14 37.31 38.56 i lansieens
L | HLS 2020-400 40 90 4 | 7.080 41.30 42.64 tshsens tohsisne o
% HLS 2020-500 50 100 4 852051615328 o o
22 HLS 2020600 60 110 4 10,200 61.92 toheter: 1 " "
ﬁ HLS 2025-080 8 45 4 3960 829 856 885 9.16 9.85
E HLS 2025-100 10 45 4 3960 10.35 10.69 11.05 11.44 12.29
;ﬁ“ HLS 2025-120 12 45| 4 | 3960 1242 12.82 13.25 13.71 lohereerce
o © | HLS 2025-140 14 50 4 3,960 14.48 14.95 15645 15.99 loheier
) HLS 2025-160 16 50 4 3,960 16.54 17.08 17.65 18.27 e
= HLS2025-180 25 18 37 241 16° 55 4 3960 1861 19.21 19.86 20.55 e
soral | HLS 2025-200 20 55 4 | 3,960 20.67 21.34 22.06 ik lohieen:
. HLS 2025-250 25 B0 4 | 4,320 25.83 26.66 27.56 thsws tohsins
., HLS2025:300 30 70 4 | 4320 30.98 31.99) tohsteess totistesne
J HLS 2025-400 40 90 4 | 6,000 41.30 42.64 o o
Tedhicd m] HLS 2025-500 50 100 4 74405161 ® to " "
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Unit (mm) m
Mgy DU St L ok o 1l S SO et Longn by e s
oD ., & od Ba L od ¥ 5 T o 7
HLS 2030-080 8 45 6 5,160 829 856 885 9.16 9.84
HLS 2030-100 10 45 6 5,160 10.35 10.69 11.05 11.43 12.29
HLS 2030-120 12 50 6 5,160 1241 12.82 13.25 13.71 14.74
HLS 2030-140 14 50 6 5,160 1448 14.95 1545 1599 17.18
HLS 2030-160 16 60 6 5,160 1654 17.08 17.65 18.26 19.63
HLS 2030-180 18 60 6 5,160 1860 19.21 19.85 20.54 22.08 B
HLS 2030-200 8 20 45 892 18 B0 6 | 5,160 20.66 21.34 22.05 22.82 24.53| -
HLS 2030-250 25 70 6 5,160 25.82 26.66 27.56 28.51 ol R
HLS 2030-300 30 80 6 | 6.12030.98 31.98 33.06 34.21 ¥ -
HLS 2030-350 35 80 6 6,360 36.14 37.31 38,66 39.90 e [23.15
HLS 2030-400 40 90 6 | 6.360 41.29 42.63 44.06 o N
HLS 2030-500 50 100 6 8880 51.61 53.28 55.07 Mhistkene ol e
®

HLS 2040-120 12 50 6 58801259 1300 1344 1391 1495 ¢
HLS 2040-160 16 60 6 | 5880 16.72 17.26 17.84 18.46 whetws|  |°| SN
HLS 2040-200 20 60 6 @ 58802084 21.5222.24 23.02 vk
HLS 2040-250 25 70 6 5880 26.00 26.85 27.75 28.71 Il Radius
HLS 2040-300 30 70 6 | 5880 31.16 32.17 33.25 Miue lohateene
HLS 2040-350 e ° %% g 5.880 36.32 37.49 38.75 tohetens  loletene
HLS 2040-400 40 90 B | 7.44041.47 4282w o W
HLS 2040-450 45 90 6 @ 9,000 46.63 48.14 1 o o
HLS 2040500 50 100 6 11,040 51.79 5347 w o o [MH/M
HLS 2040-600 60 110 | 6 |13.680/62.10] s bt | totos | 1o o
HLS 2050-160 16 60 6 | 7.440 16.72 17.26 17.84 lietee \ohstene g Lo ek
HLS 2050-200 20 60 6  7.44020.84 21.52 W to o )
HLS 2050-250 25 60 6 | 7.440 26.00 26.85 W o o
HLS 2050-300 30 80 6 | 7.44031.16 ® o o "
HLS 2050-350 ° 35 75 | 482 1 80 6  7.44036.32 W Yo to o
HLS 2050-400 40 80 6 | 74404147 w o to o
HLS 2050500 50 1710 6 11,76051.79 " to o u
HLS 2050-600 60 120 6 14,400 1 to to to o [sm,ﬁl
HLS 2060-200 20 80 6 7680 to to o o Ve
HLS 2060-300 30 80 6  7.920m to to to o
HLS2060400 6 40 O 582 — 100 6 @ 9240 ik torekes o lohame o [D””
HLS 2060-500 50 120 6 11,760 1 to to o o @
HLS 2060-600 60 120 6 15000 ® to to to o
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WORK MATERIAL

QOutside Effective  Spindle
N’ﬂ?r?;ér Diameter| Length
(mm) | (mm)

2001 | 0.1

20015 0.15

2002 0.2

2003 0.3

2004 0.4

2005 | 0.5

2006 | 0.6

0.3
0.5
0.75
1
05
0.75
1
05
1
1.5
2

3

1
143
2
25

—_ =
~N o oA WD oo oo o

—_
@ NN O

Speed
(min™)
30,000
28,000
26,000
24,000
30,000
28,700
27,300
56,000
50,900
48,200
43,500
41,300
60,000
50,800
41,500
36,700
31,900
26,200
20,400
15,700
52,700
50,000
47,300
44,500
42,800
41,000
38,500
33,700
30,000
63,100
56,800
50,500
44,200
40,600
37,000
33,400
29,100
26,100
21,500
63,600
52,500
41,300
36,700
32,100
29,500
26,800
23,400
20,900
16,200

CARBON STEELS
S45C / S50C
(~225HB)

Feed
Rate
(mm/min)

30
28
26
24
90
90
80
340
290
250
190
160
560
460
350
300
240
170
100
30
660
610
560
510
4380
440
380
260
140
1,020
900
780
660
580
500
420
320
250
120
1,240
990
740
630
520
460
390
300
240
100

ap
Axial Depth
(mm)

0.003~0.005
0.002~0.005
0.002~0.003
0.002~0.003
0.004~0.007
0.003~0.007
0.002~0.006
0.005~0.009
0.003~0.007
0.003~0.004
0.001~0.002
0.001~0.001
0.009~0.015
0.008~0.013
0.006~0.01

0.004~0.005
0.002~0.004
0.001~0.002
0.001~0.001
0.001~0.001
0.011~0.016
0.009~0.014
0.007~0.012
0.005~0.009
0.005~0.008
0.004~0.006
0.003~0.004
0.001~0.002
0.001~0.001
0.019~0.029
0.015~0.025
0.011~0.021
0.007~0.016
0.008~0.013
0.006~0.01

0.004~0.007
0.002~0.003
0.001~0.002
0.001~0.001
0.023~0.038
0.018~0.03

0.012~0.021
0.01 ~0.017
0.007~0.012
0.006~0.01

0.004~0.007
0.002~0.004
0.002~0.003
0.001~0.001

ae
Radial Depth

(mm)
0.035
0.03
0.01
0.005
0.07
0.032
0.015
0.13
0.035
0.012
0.003
0.002
0.101
0.05
0.023
0.012
0.008
0.003

0.095
0.052
0.026
0.018
0.01

0.008
0.004
0.001

0.139
0.008
0.057
0.037
0.016
0.008
0.005
0.002
0.001

0.18
0.075
0.03
0.017
0.01
0.005
0.004
0.002
0.001

Spindle
Speed
(min™
30,000
28,000
26,000
24,000
30,000
28,700
27,300
56,000
50,900
48,200
43,500
41,300
60,000
50,800
41,500
36,700
31,900
26,200
20,400
15,700
57,700
53,000
48,300
43,600
40,800
38,000
34,200
27,300
22,500
61,000
54,000
47,000
39,900
36,100
32,300
28,500
24,100
21,200
16,700
53,300
44,000
34,700
30,900
27,000
24,800
22,600
19,700
17,600
13,700

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

Feed
Rate
(mm/min)

15

14

13

12

80

80

70
310
260
230
170
145
500
410
320
270
220
160

90

30
640
580
520
450
410
360
300
190
100
870
760
650
530
460
390
320
240
180

80
930
740
550
470
390
350
300
230
180

80

ap ae
Axial Depth  Radial Depth

(mm)

0.002~0.005
0.002~0.004
0.001~0.002
0.001~0.002
0.003~0.006
0.002~0.006
0.001~0.005
0.005~0.008
0.003~0.006
0.002~0.003
0.001~-0.002
0.001~0.001
0.008~0.013
0.007~0.011
0.005~0.009
0.004~0.006
0.002~0.003
0.001~0.002
0.001~0.001
0.001~0.001
0.009~0.015
0.008~0.013
0.007~0.011
0.005~0.008
0.004~0.009
0.003~0.005
0.002~0.004
0.001~0.002
0.001~0.001
0.017~0.027
0.014~0.023
0.011~0.019
0.008~0.015
0.007~0.012
0.006~0.009
0.004~0.006
0.002~0.003
0.001~0.002
0.001~0.001
0.02 ~0.034
0.016~0.026
0.011~0.018
0.009~0.014
0.006~0.01

0.005~0.008
0.004~0.006
0.002~0.004
0.002~0.002
0.001~0.001

(mm)

0.035
0.03

0.01

0.005
0.07

0.032
0.015
0.13

0.035
0.012
0.003
0.002
0.101
0.05

0.023
0.012
0.008
0.003

0.095
0.052
0.026
0.018
0.01

0.008
0.004
0.001

0.139
0.008
0.057
0.037
0.016
0.008
0.005
0.002
0.001

0.18
0.075
0.03
0.017
0.01
0.005
0.004
0.002
0.001

Spindle
Speed
(min™)
30,000
28,000
26,000
24,000
30,000
28,700
27,300
56,000
50,900
48,200
43,500
41,300
60,000
50,800
41,500
36,700
31,900
26,200
20,400
15,700
48,100
44,600
41,100
37,500
35,300
33,100
30,100
24,600
20,700
46,500
40,600
34,700
32,200
29,700
27,200
24,700
21,600
19,600
16,300
39,100
33,500
27,900
25,500
23,000
21,500
20,000
17,900
16,400
13,500

PREHARDENED STEELS
HARDENED STEELS
NAK /7 SKD(30~45HRC)

Feed

Rate

(mm/min)

16
14
13
12
70
70
60

270

230

200

150

130

440

360

280

240

190

140
80
30

470

430

390

340

310

280

240

150
80

610

510

410

370

330

290

250

190

150
70

600

500

390

340

290

260

230

180

150
70

ap
Axial Depth
(mm)

0.001~0.004
0.001~0.003
0.001~0.002
0.001~0.002
0.003~0.005
0.002~-0.005
0.001~0.004
0.004~-0.006
0.002~0.004
0.001~0.002
0.001~-0.002
0.001~-0.001
0.006~0.01

0.005~-0.009
0.004~-0.007
0.003~0.005
0.001~0.002
0.001~-0.001
0.001~-0.001
0.001~0.001
0.007~0.012
0.006~0.01

0.005~0.008
0.004~-0.006
0.004~0.005
0.003~0.004
0.002~0.003
0.001~0.002
0.001~-0.001
0.013~0.02

0.011~0.018
0.009~0.016
0.007~0.011
0.006~-0.009
0.005~0.007
0.003~0.005
0.001~-0.003
0.001~0.002
0.001~-0.001
0.016~0.026
0.013~0.02

0.009~0.014
0.007~0.011
0.005~-0.008
0.004~0.006
0.003~0.005
0.002~-0.003
0.001~0.002
0.001~-0.001

ae
Radial Depth

(mm)
0.035
0.03
0.01
0.005
0.07
0.032
0.015
0.13
0.035
0.012
0.003
0.002
0.101
0.05
0.023
0.012
0.008
0.003

0.095
0.052
0.026
0.018
0.01

0.008
0.004
0.001

0.139
0.098
0.057
0.037
0.016
0.008
0.005
0.002
0.001

0.18
0.075
0.03
0.017
0.01
0.005
0.004
0.002
0.001



2 Flutes

Milling Conditions for HLS (2 Flutes)

HARDENED STEELS HARDENED STEELS
WORK MATERIAL SKD / SKT SKD / SKH
(45~55HRC) (85~60HRC)
Model Qmside Effectve Spindle = Feed Iap ae Spindle  Feed Iap ae
Number Diameter  Length Spggd Rate Axial Depth | Radial Depth Spggd Rate Axial Depth | Radial Depth
(mm) | (mm) | (min™) | (mm/min) (mm) (mm) | (min™)  (mm/min) (mm) (mm)
0.3 — — — ~ — | 0035 — — — ~— | 0035
0.5 — — —~— 003 — — —~— 003
2001 ' 0.1 075 — — _ — — — — —
1 — — —_~ = pa— pa— — —_~ — pa—
0.5 ' 30,000 50 0.003~0.004 0.07 — — — ~— 007
20015 0.15  0.75 28,700 50 0.002~0.004 0.032 — — — ~— | 0032
1 27,300 40 0.001~0.003 0.015 — — — ~— | 0015
0.5 44800 180 |0.003~0.004 0.13 15,000 10 1 0.001~0.002 0.13
1 40,800 | 160 0.001~0.002 0.035 — — — ~— | 0035
2002 0.2 15 38500 140 0.001~0.001 0.012 — — — ~— | 0012
2 34,500 | 100 0.001~0.001 0.003 — — -~ = —
3 32,600 80 0.001~0.001 0.002 — — — &> = —
1 52,100 | 330 0.004~0.007 0.101 @ 14,600 14 0.003~0.004 0.101
15 42,700 260 0.004~0.006/ 0.05 14,600 13 1 0.003~0.004 0.05
2 33200 | 190 0.003~0.005 0.023 @ 14,600 12 0.002~0.003| 0.023
2003 0.3 25 29400 160 0.002~0.004 0.012 14,600 11 0.001~0.002 0.012
3 25500 130 0.001~0.002 0.008 | 14,600 10 0.001~0.001| 0.008
4 20,900 100 0.001~0.001 0.003 @ 14,600 9 0.001~0.001 0.003
6 16,300 60 0.001~0.001 — — — _~ = —
9 12,500 20 0.001~0.001 — — — == —
1.5 38500 320 0.004~0.008 0.095 @ 14,300 17 10.003~0.004| 0.095
2 35,700 | 290 0.004~0.007 0.052 @ 14,300 17 10.003~0.004 0.052
25 32900 260 0.004~0.006 0.026 14,300 17 10.003~0.004| 0.026
3 30,000 | 230 0.003~0.005 0.018 @ 14,300 16 0.002~0.003 0.018
2004 0.4 35 28300 210 |0.003~0.004 0.01 14,300 16 | 0.002~0.003| 0.01
4 26,500 190 0.002~0.003 0.008 @ 14,300 15 0.001~0.002 0.008
5 24,100 160 0.001~0.002  0.004 | 14,300 14 0.001~0.001| 0.004
8 19,700 | 100 0.001~0.001 0.001 = 14,300 11 0.001~0.001 0.001
12 16,500 60 0.001~0.001 — — — _~ = —
15 37,300 410 0.009~0.015 0.139 @ 14,000 20 |0.004~0.008 0.139
2 32,500 | 350 0.008~0.013 0.098 | 14,000 20 |0.004~0.007 | 0.098
25 27,700 290 0.007~0.011 0.057 14,000 20 0.004~0.006 0.057
3 25,700 260 0.005~0.009 0.037 | 14,000 19 0.004~0.005/ 0.037
2005 05 4 23,700 230 0.004~0.007 0.016 @ 14,000 18 1 0.003~0.004  0.016
5 21,700 200 0.003~0.005 0.008 | 14,000 17 10.002~0.003| 0.008
6 19,700 = 170 0.002~0.003 0.005 @ 14,000 16 0.001~0.002 0.005
8 17,300 | 130 |0.001~0.002 0.002 @ 14,000 14 10.001~0.001| 0.002
10 15,600 = 100 0.001~0.001 0.001 = 14,000 12 0.001~0.001 0.001
15 13,000 50 |0.001~0.001 — — — _~ = —
2 31,300 | 410 0.011~0.019 0.18 12,000 23 0.006~0.01 @ 0.18
3 26,800 340 0.009~0.015 0.075 | 12,000 22 |0.005~-0.008 0.075
4 22,300 270 0.006~0.01 & 0.03 12,000 21 0.003~0.005 0.03
5 20,400 240 0.005~0.008 0.017 | 12,000 20 |0.003~0.004 0.017
2006 0.6 6 18,400 200 |0.003~0.006 0.01 12,000 19 0.002~0.003 0.01
7 17,200 | 180 0.003~0.005 0.005 @ 12,000 18 0.002~0.003| 0.005
8 16,000 160 | 0.002~0.003 0.004 12,000 17 0.001~0.002 0.004
10 14,300 | 130 |0.001~0.002 0.002 @ 12,000 15 0.001~0.001| 0.002
12 13,100 = 100 0.001~0.001 0.001 @ 12,000 13 0.001~0.001 0.001
18 10,800 50 0.001~0.001 — — — —~ — —

mm Shank

V Series

ubcC-PCD

Series

Series

Square

aienbg

Long Neck
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Long Neck
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WORK MATERIAL

Model QOutside Effective  Spindle

Diameter| Length
Number (mm) - (mm)

2007

2008

2009

2010

2012

2014

0.7

0.8

0.9

1.2

1.4

2

~

—_
o g hs WO oo

_
>N O o

no
=

—_ =

0N O WO oo N

N == N = = WM N = = s
N oA NDO OO OoMN O MO 0o oo N o ©

Speed
(min™)
59,800
38,900
30,200
25,300
22,000
41,200
37,100
33,000
28,800
24,100
21,000
18,700
15,600
12,100
35,600
27,600
23,000
20,000
15,500
37,900
34,100
30,300
26,500
24,300
22,100
20,700
19,200
17,200
15,600
14,300
13,400
12,500
10,800

9,700
28,900
24,800
20,700
18,000
16,100
13,400
11,700
23,300
19,500
16,900
15,100
13,700
12,600
10,300

CARBON STEELS
S45C / S50C
(~225HB)

Feed
Rate
(mm/min)
1,380

840
600
460
360
1,050
930
810
680
520
420
340
230
100
1,100
790
600
470
270
1,340
1,170
1,000
850
760
660
600
530
440
360
300
250
200
120
80
1,180
970
760
620
520
380
280
1,070
850
710
600
510
450
300

ap
Axial Depth
(mm)
0.03 ~0.05
0.017~0.029
0.01 ~0.017
0.006~0.01
0.004~0.006
0.033~0.053
0.027~0.044
0.021~0.035
0.015~0.025
0.009~0.015
0.006~0.009
0.004~0.006
0.002~0.003
0.001~0.002
0.033~0.054
0.019~0.032
0.012~0.02
0.008~0.013
0.003~0.006
0.048~0.067
0.04 ~0.067
0.032~0.053
0.023~0.039
0.019~0.032
0.014~0.024
0.012~0.02
0.01 ~0.016
0.007~0.011
0.005~0.008
0.004~0.006
0.003~0.005
0.002~0.004
0.002~0.003
0.001~0.002
0.05 ~0.085
0.037~0.062
0.024~0.039
0.016~0.026
0.011~0.018
0.006~0.01
0.004~0.007
0.052~0.086
0.035~0.059
0.025~0.041
0.018~0.03
0.013~0.022
0.01 ~0.017
0.006~0.009

ae
Radial Depth

(mm)
0.165
0.047
0.014
0.006
0.004
0.15
0.08
0.052
0.024
0.01
0.005
0.003
0.001
0.128
0.038
0.016
0.008
0.002
0.263
0.195
0.127
0.058
0.041
0.024
0.019
0.013
0.007
0.005
0.003
0.002
0.002
0.001
0.23
0.12
0.051
0.026
0.015
0.006
0.003
0.222
0.094
0.048
0.028
0.018
0.012
0.004

Spindle
Speed
(min™
50,200
32,700
25,400
21,300
18,500
34,500
31,100
27,700
24,200
20,300
17,700
15,800
13,200
10,300
29,500
23,000
19,300
16,800
13,100
31,500
28,400
25,300
22,100
20,400
18,600
17,400
16,200
14,500
13,200
12,100
11,350
10,600

9,200

8,200
24,100
20,700
17,300
15,100
13,500
11,300

9,900
19,400
16,300
14,200
12,700
11,500
10,600

8,700

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

Feed
Rate
(mm/min)

1,040
630
450
350
270
790
700
610
510
390
320
260
180
80
820
590
450
360
200
990
870
750
630
560
490
450
400
330
270
230
190
160
100
60
870
720
570
470
390
290
210
800
640
530
450
390
340
230

ap ae
Axial Depth  Radial Depth

(mm)

0.027~0.045
0.015~0.026
0.009~0.015
0.005~-0.009
0.003~0.005
0.029~0.049
0.024~0.04

0.019~0.031
0.013~0.022
0.008~0.013
0.005~0.008
0.003~0.006
0.002~0.003
0.001~0.002
0.029~0.049
0.017~0.029
0.011~0.018
0.007~0.012
0.003~0.005
0.043~0.072
0.036~0.06

0.029~0.048
0.021~0.035
0.017~0.029
0.013~0.022
0.011~0.018
0.009~0.014
0.006~0.01

0.004~0.007
0.003~0.006
0.002~0.004
0.002~0.003
0.001~0.002
0.001~0.002
0.047~0.077
0.034~0.056
0.021~0.035
0.014~0.023
0.01 ~0.016
0.005~-0.009
0.004~0.006
0.047~0.078
0.032~0.053
0.022~0.037
0.016~0.027
0.012~0.02

0.009~0.015
0.005~0.008

(mm)

0.165
0.047
0.014
0.006
0.004
0.15

0.08

0.052
0.024
0.01

0.005
0.003
0.001
0.128
0.038
0.016
0.008
0.002
0.263
0.195
0.127
0.058
0.041
0.024
0.019
0.013
0.007
0.005
0.003
0.002
0.002
0.001
0.23

0.12

0.051
0.026
0.015
0.006
0.003
0.222
0.004
0.048
0.028
0.018
0.012
0.004

Spindle
Speed
(min™)
36,100
25,800
21,200
18,400
16,500
26,200
24,100
22,000
19,800
17,200
15,500
14,100
12,300
10,100
22,500
18,500
16,100
14,500
11,900
23,400
21,500
19,600
17,600
16,500
15,300
14,600
13,800
12,600
11,700
11,000
10,400

9,800

8,800

8,100
18,300
16,100
13,900
12,400
11,400

9,800

8,800
14,800
12,900
11,500
10,500

9,700

9,100

7,800

PREHARDENED STEELS
HARDENED STEELS
NAK /7 SKD(30~45HRC)

Feed

Rate

(mm/min)

660
440
330
260
220
530
480
430
370
300
240
200
150

70
550
420
330
270
160
650
580
510
440
400
360
330
300
250
210
180
150
130

80

50
580
490
400
340
290
220
170
540
440
380
330
290
250
180

ap
Axial Depth
(mm)

0.021~0.035
0.012~0.02

0.007~0.012
0.004~0.007
0.003~0.005
0.023~0.038
0.019~0.031
0.015~0.024
0.01 ~0.017
0.006~0.01

0.004~0.007
0.003~0.004
0.002~0.002
0.001~0.001
0.023~0.038
0.013~0.022
0.008~0.014
0.005~0.009
0.002~-0.004
0.034~0.057
0.028~0.047
0.022~0.037
0.016~0.027
0.013~0.022
0.01 ~0.017
0.009~0.014
0.007~0.011
0.005~0.008
0.003~0.006
0.003~0.005
0.002~-0.004
0.002~0.003
0.001~0.002
0.001~0.002
0.036~0.059
0.026~0.043
0.016~0.027
0.011~0.018
0.008~0.013
0.004~0.007
0.003~0.005
0.036~0.061
0.025~0.041
0.017~0.029
0.013~0.021
0.009~0.016
0.007~0.012
0.004~0.006

ae
Radial Depth

(mm)
0.165
0.047
0.014
0.006
0.004
0.15
0.08
0.052
0.024
0.01
0.005
0.003
0.001
0.128
0.038
0.016
0.008
0.002
0.263
0.195
0.127
0.058
0.041
0.024
0.019
0.013
0.007
0.005
0.003
0.002
0.002
0.001
0.23
0.12
0.051
0.026
0.015
0.006
0.003
0.222
0.094
0.048
0.028
0.018
0.012
0.004



2 Flutes

Milling Conditions for HLS (2 Flutes)

HARDENED STEELS HARDENED STEELS
WORK MATERIAL SKD / SKT SKD / SKH
(45~55HRC) (85~60HRC)

Model Qmside Effectve Spindle = Feed Iap ae Spindle  Feed Iap ae
Number Diameter  Length Spggd Rate Axial Depth | Radial Depth Spggd Rate Axial Depth | Radial Depth
(mm) | (mm) | (min™) | (mm/min) (mm) (mm) | (min™)  (mm/min) (mm) (mm)

2 28800 430 |0.015~0.025 0.165 | 10,000 24 0.01 ~0.015 0.165

4 20,600 290 0.009~0.014 0.047 10,000 22 0.006~0.009 0.047

2007 0.7 6 16,900 230 |0.005~0.008 0.014 | 10,000 20 0.003~0.005 0.014
8 14700 190 0.003~0.005 0.006 10,000 18 0.002~0.003 0.006

10 | 13,200 160 |0.002~0.003 0.004 10,000 13 0.001~0.002| 0.004

3 21,000 370 |0.016~0.027 0.15 8,000 21 [0.012~0.016 0.15

4 19,300 330 |0.013~0.022 0.08 8,000 20 |0.01 ~0.013 0.08

5 17,600 29 0.01 ~0.017 0.052 @ 8,000 19 0.008~0.01 | 0.052

6 15800 250 0.007~0.012 0.024 @ 8,000 18 0.005~0.007| 0.024

2008 0.8 8 13,800 200 0.004~0.007 0.01 8,000 16 0.003~0.004 0.01
10 | 12,400 | 170 |0.003~0.005 0.005 8,000 14 0.002~0.003| 0.005

12 11,300 140 0.002~0.003 0.003 8,000 12 0.001~0.002 0.003

16 9,800 100 |0.001~0.002 0.001 — — — ~ — | 0.001

24 8,100 50 0.001~0.001 — — — -~ = —

4 18,000 380 |0.016~0.027 0.128 | 7,200 20 0.01 ~0.014 0.128

6 14800 29 0.01 ~0.016 0.038 7,200 18 0.007~0.009 0.038

2009 0.9 8 12,900 230 0.006~0.01 0.016 7,200 16 | 0.004~0.006/ 0.016
10 11,600 190 0.004~0.006 0.008 7,200 14 0.002~0.003 0.008

15 9,500 | 120 |0.002~-0.003 0.002 — — — ~ — | 0.002

3 18,700 440 0.024~0.039 0.263 @ 6,500 15 0.011~0.016 0.263

4 17,200 400 0.02 ~0.033 0.195 @ 6,500 15 0.01 ~0.015| 0.195

5 15700 360 0.016~0.027 0.127 6,500 15 0.009~0.014| 0.127

6 14100 310 0.012~0.02 0.058 @ 6,500 14 10.007~0.012| 0.058

7 13200 280 0.01 ~0.016 0.041 6,500 14 0.006~0.009 0.041

8 12,300 250 0.007~0.012 0.024 = 6,500 13 0.004~0.006 0.024

9 11,700 230 0.006~0.01 0.019 6,500 13 1 0.004~0.005 0.019

2010 1 10 | 11,000 | 210 |0.005~0.008 0.013 6,500 12 0.003~0.004| 0.013
12 10,100 170 0.003~0.006 0.007 6,500 11 0.002~0.003 0.007

14 9,400 150 0.002~0.004 0.005 = 6,500 10 1 0.001~0.002| 0.005

16 8,800 130 |0.002~0.003 0.003 — — — ~ — | 0.003

18 8,350 = 110 |0.001~0.002 0.002 — — — ~ — | 0.002

20 7,900 90 0.001~0.002 0.002 — — — ~ — | 0.002

25 7,100 60 0.001~0.001 0.001 — — — ~ — | 0.001

30 6,500 40 0.001~0.001 — — — — &> = —

4 14500 400 |0.026~0.042 0.23 9,600 34 [0.015~0.026 0.23

6 12,800 340 |0.019~0.031 0.12 9600 22 0.011~0.019 0.12

8 11,100 280 |0.012~0.02 @ 0.051 9,600 10 0.007~0.012 0.051

2012 1.2 10 9,900 230 |0.008~0.013 0.026 — — — ~— | 0.026
12 9,100 = 200 |0.005~0.009 0.015 — — —~— | 0015

16 7,900 150 |0.003~0.005 0.006 — — — ~ — | 0.006

20 7,000 120 |0.002~0.003 0.003 — — — ~ — | 0.003

6 11,900 370 0.026~0.043 0.222 = 9,600 44 0.015~0.026 0.222

8 10,300 310 0.018~0.029 0.094 @ 9,600 18 0.01 ~0.017| 0.094

10 9,200 260 0.012~0.021 0.048 — — — ~— | 0.048

2014 1.4 12 8,400 230 |0.009~0.015 0.028 — — — ~ — | 0.028
14 7,800 200 0.007~0.011 0.018 — — — ~— | 0018

16 7,300 180 |0.005~0.009 0.012 — — — ~— | 0012

22 6,200 120 0.003~0.005 0.004 — — — ~ — | 0.004

mm Shank

V Series
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WORK MATERIAL

Model QOutside Effective  Spindle

Diameter| Length
Number (mm) - (mm)

2015 1.5

2016 1.6

2018 | 1.8

2020 2

Speed
(min™)
26,600
22,800
19,000
16,600
14,800
13,400
12,300
11,500
10,700

9,300

8,300

7,600

7,000

6,500
22,200
18,500
16,100
14,400
13,000
12,000
11,100
10,400

8,800
21,000
17,700
15,400
13,800
12,500
11,500
10,700
10,000

8,700
20,300
17,000
14,800
13,200
12,000
11,100
10,300

9,600

8,400

7,500

6,800

6,300

5,400

4,900

CARBON STEELS
S45C / S50C
(~225HB)

Feed
Rate
(mm/min)
1,340
1,120

900
750
630
550
480
420
370
270
200
140
90
60
1,170
940
780
670
580
510
450
400
280
1,270
1,020
860
740
640
570
500
450
350
1,350
1,090
920
790
700
620
550
500
390
310
250
200
110
50

ap
Axial Depth
(mm)
0.073~0.12
0.057~0.094
0.041~0.068
0.03 ~0.05
0.023~0.038
0.017~0.029
0.013~0.022
0.011~0.018
0.009~0.014
0.005~0.009
0.004~0.007
0.003~0.004
0.002~0.003
0.002~0.003
0.065~0.108
0.047~0.079
0.035~0.058
0.027~0.044
0.02 ~0.034
0.016~0.027
0.013~0.022
0.011~0.018
0.007~0.011
0.061~0.102
0.05 ~0.083
0.041~0.068
0.033~0.055
0.027~0.045
0.022~0.037
0.018~0.03
0.015~0.025
0.009~0.015
0.064~0.107
0.054~0.089
0.045~0.075
0.037~0.062
0.031~0.052
0.026~0.044
0.022~0.036
0.018~0.031
0.012~0.02
0.008~0.013
0.005~0.008
0.003~0.006
0.003~0.004
0.002~0.003

ae
Radial Depth

(mm)
0.462
0.293
0.124
0.063
0.037
0.023
0.015
0.011
0.008
0.004
0.002
0.001
0.001
0.001
0.379
0.16
0.082
0.047
0.03
0.02
0.014
0.01
0.005
0.608
0.256
0.131
0.076
0.048
0.032
0.023
0.016
0.008
0.926
0.391
0.2
0.116
0.073
0.049
0.034
0.025
0.013
0.007
0.005
0.003
0.002
0.002

Spindle
Speed
(min™
22,100
19,000
15,900
13,800
12,400
11,200
10,300
9,600
9,000
7,800
7,000
6,400
5,800
5,400
18,500
15,500
13,500
12,000
10,900
10,000
9,300
8,700
7,400
17,800
14,900
12,900
11,500
10,500
9,600
8,900
8,400
7,300
17,400
14,500
12,600
11,200
10,200
9,400
8,700
8,100
7,100
6,300
5,700
5,200
4,500
4,000

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

Feed
Rate
(mm/min)

1,000
840
670
560
470
410
360
310
280
200
150
110
70
50
870
700
580
500
430
380
340
300
210
950
760
640
550
480
420
380
340
260
1,030
830
700
600
530
470
420
380
290
230
190
150
90
40

ap ae
Axial Depth  Radial Depth

(mm)

0.065~0.109
0.051~0.085
0.037~0.061
0.027~0.045
0.02 ~0.034
0.016~0.026
0.012~0.02

0.01 ~0.016
0.008~0.013
0.005~0.008
0.004~0.006
0.003~0.004
0.002~0.003
0.002~0.002
0.058~0.097
0.042~0.071
0.032~0.053
0.024~0.04

0.018~0.031
0.014~0.024
0.012~0.019
0.01 ~0.016
0.006~0.01

0.055~0.092
0.045~0.075
0.037~0.061
0.03 ~0.05

0.024~0.041
0.02 ~0.033
0.016~0.027
0.013~0.022
0.008~0.014
0.058~0.097
0.048~0.081
0.04 ~0.067
0.034~0.056
0.028~0.047
0.024~0.039
0.02 ~0.033
0.016~0.027
0.011~0.018
0.007~0.012
0.005~-0.008
0.003~0.005
0.002~0.002
0.002~0.002

(mm)

0.462
0.293
0.124
0.063
0.037
0.023
0.015
0.011
0.008
0.004
0.002
0.001
0.001
0.001
0.379
0.16
0.082
0.047
0.03
0.02
0.014
0.01
0.005
0.608
0.256
0.131
0.076
0.048
0.032
0.023
0.016
0.008
0.926
0.391
0.2
0.116
0.073
0.049
0.034
0.025
0.013
0.007
0.005
0.003
0.002
0.002

Spindle
Speed
(min™)
16,300
14,400
12,500
11,200
10,200
9,500
8,900
8,400
7,900
7,100
6,500
6,000
5,600
5,300
13,800
12,000
10,800
9,800
9,100
8,500
8,000
7,600
6,700
12,800
11,100
9,900
9,100
8,400
7,800
7,400
7,000
6,300
12,500
10,800
9,700
8,900
8,200
7,700
7,200
6,900
6,200
5,600
5,200
4,900
4,400
4,000

PREHARDENED STEELS
HARDENED STEELS
NAK /7 SKD(30~45HRC)

Feed

Rate

(mm/min)

640
550
460
390
340
300
270
240
220
160
120

90

60

40
570
480
410
360
320
280
260
230
170
600
500
430
380
340
300
280
250
200
650
540
470
420
370
340
310
280
230
180
150
120

70

30

ap
Axial Depth
(mm)

0.051~0.084
0.04 ~0.066
0.029~0.048
0.021~0.035
0.016~0.026
0.012~0.02

0.009~0.016
0.007~0.012
0.006~0.01

0.004~0.006
0.003~0.005
0.002~0.003
0.002~0.002
0.001~0.002
0.045~0.076
0.033~0.055
0.025~0.041
0.019~0.031
0.014~0.024
0.011~0.019
0.009~0.015
0.007~0.012
0.005~0.008
0.043~0.071
0.035~0.058
0.029~0.048
0.023~0.039
0.019~0.032
0.016~0.026
0.013~0.021
0.01 ~0.017
0.006~0.011
0.045~0.075
0.038~0.063
0.031~0.052
0.026~0.044
0.022~0.036
0.018~0.03

0.015~0.026
0.013~0.021
0.008~0.014
0.005~0.009
0.004~0.006
0.002~0.004
0.002~0.002
0.002~0.002

ae
Radial Depth

(mm)
0.462
0.293
0.124
0.063
0.037
0.023
0.015
0.011
0.008
0.004
0.002
0.001
0.001
0.001
0.379
0.16
0.082
0.047
0.03
0.02
0.014
0.01
0.005
0.608
0.256
0.131
0.076
0.048
0.032
0.023
0.016
0.008
0.926
0.391
0.2
0.116
0.073
0.049
0.034
0.025
0.013
0.007
0.005
0.003
0.002
0.002



Milling Conditions for HLS (2 Flutes)

HARDENED STEELS HARDENED STEELS
WORK MATERIAL SKD / SKT SKD / SKH
(45~55HRC) (85~60HRC)
Model Outside | Effective  Spindle = Feed ap e Spindle = Feed ap e
Number Diameter  Length Spggd Rate Axial Depth | Radial Depth Spggd Rate Axial Depth | Radial Depth
(mm) | (mm) | (min™) | (mm/min) (mm) (mm) | (min™)  (mm/min) (mm) (mm)
4 13,000 440 0.036~0.06 0.462 @ 9,600 95 0.02 ~0.036 0.462
6 11,500 380 0.028~0.047 0.293 = 9,600 60 0.016~0.028 0.293
8 10,000 320 0.02 ~0.034 0.124 = 9,600 25 0.012~0.02 @ 0.124
10 8,900 270 0.015~0.025 0.063 @ 9,600 13 0.009~0.015 0.063
12 8,200 240 |0.011~0.019 0.037 — — — ~ — | 0037
14 7,600 210 0.009~0.014 0.023 — — — ~ — | 0.023
2015 1.5 16 7,100 190 |0.007~0.011 0.015 — — — ~— | 0015
18 6,700 170 0.005~0.009 0.011 — — — ~— 0011
20 6,300 150 |0.004~0.007 0.008 — — — ~ — | 0.008
25 5700 110 0.003~0.005 0.004 — — — ~ — | 0.004
30 5,200 90 0.002~0.003 0.002 — — — ~ — | 0.002
35 4,800 60 0.002~0.002 0.001 — — — ~ —  0.001
40 4,500 40 0.001~0.002 0.001 — — — ~ — | 0.001
45 4,300 30 0.001~0.001 0.001 — — — ~ —  0.001
6 11,00 400 0.032~0.054 0.379 = 9,600 73 0.019~0.032 0.379
8 9,600 330 |0.024~0.039 0.16 9,600 31 0.014~0.023 0.16
10 8,600 280 0.018~0.029 0.082 = 9,600 15 0.01 ~0.017| 0.082
12 7,900 250 0.013~0.022 0.047 — — — ~ — | 0.047
2016 1.6 14 7,300 220 |0.01 ~0.017 0.03 — — — ~— | 003
16 6,800 200 |0.008~0.013 0.02 — — — ~— | 002
18 6,400 180 |0.006~0.011 0.014 — — —~— | 0014
20 6,100 160 | 0.005~0.009 0.01 — — —~— 001
26 5300 120 |0.003~0.005 0.005 — — — ~ — | 0.005
6 10200 410 0.031~0.051 0.608 = 9,600 137 0.018~0.031 0.608
8 8,900 350 0.025~0.042 0.256 = 9,600 58 0.015~0.025 0.256
10 7,900 300 0.02 ~0.034 0.131 9,600 29 0.012~0.02 0.131
12 7,200 260 0.017~0.028 0.076 @ 9,600 17 0.01 ~0.017| 0.076
2018 1.8 14 6,700 230 0.014~0.023 0.048 = 9,600 10 0.008~0.014 0.048
16 6,300 210 |0.011~0.019 0.032 — — — ~— | 0032
18 5900 190 |0.009~0.015 0.023 — — — ~— | 0023
20 5600 170 |0.007~0.012 0.016 — — — ~— | 0016
25 5,000 140 0.005~0.008 0.008 — — — ~ — | 0.008
6 10,000 450 |0.032~0.054 0.926 @ 9,600 211 0.019~0.032 0.926
8 8,700 380 0.027~0.045 0.391 9,600 89 0.016~0.027 0.391
10 7,800 330 0.022~0.037 0.2 9,600 45 0.013~0.022 0.2
12 7,100 290 0.019~0.031 0.116 = 9,600 28 0.011~0.019 0.116
14 6,600 260 0.016~0.026 0.073 = 9,600 16 0.009~0.016| 0.073
16 6,100 230 0.013~0.022 0.049 = 9,600 11 0.007~0.013 0.049
2020 2 18 5800 210 |0.011~0.018 0.034 — — — ~— | 0034
20 5500 190 0.009~0.015 0.025 — — — ~ — | 0.025
25 4900 160 |0.006~0.01 @ 0.013 — — — ~— | 0013
30 4500 130 |0.004~0.006 0.007 — — — ~ — | 0.007
35 4200 100 |0.003~0.004 0.005 — — — ~ — | 0.005
40 3,900 80 0.002~0.003 0.003 — — — ~ — | 0.003
50 3,500 50 0.001~0.001 0.002 — — — ~ — | 0.002
60 3,200 30 0.001~0.001 0.002 — — — ~ — | 0.002

2 Flutes
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WORK MATERIAL

Model QOutside Effective  Spindle

Diameter| Length
Number (mm) - (mm)

2025

2030

2040

2050

2060

2.5

8
10
12
14
16
18
20
25
30
40
50

8
10
12
14
16
18
20
25
30
35
40
50
12
16
20
25
30
35
40
45
50
60
16
20
25
30
35
40
50
60
20
30
40
50
60

Speed
(min™)
15,000
13,100
11,800
10,700
9,900
9,200
8,700
7,600
6,800
5,700
5,000
13,200
11,600
10,500
9,600
8,900
8,300
7,800
6,900
6,200
5,700
5,300
4,700
8,500
7,200
6,300
5,600
5,000
4,600
4,200
3,900
3,700
3,300
6,000
5,300
4,600
4,200
3,800
3,500
3,100
2,800
4,200
3,400
3,000
2,600
2,400

CARBON STEELS
S45C / S50C
(~225HB)

Feed
Rate
(mm/min)

1,340
1,140
1,000
880
790
710
650
520
430
290
190
1,470
1,270
1,110
1,000
900
820
750
620
520
440
370
270
1,280
1,050
880
750
630
540
470
410
360
280
1,140
980
820
710
620
540
430
350
960
730
600
480
410

ap
Axial Depth
(mm)

0.077~0.129
0.068~0.113
0.06 ~0.099
0.052~0.087
0.045~0.075
0.039~0.064
0.033~0.055
0.022~0.036
0.014~0.023
0.005~0.008
0.003~0.004
0.103~0.172
0.092~0.153
0.081~0.136
0.072~0.12

0.064~0.107
0.057~0.094
0.05 ~0.083
0.036~0.06
0.026~0.043
0.018~0.031
0.013~0.021
0.006~0.01

0.112~0.187
0.093~0.155
0.077~0.128
0.061~0.101
0.048~0.08

0.038~0.063
0.03 ~0.049
0.023~0.039
0.018~0.031
0.011~0.019
0.127~0.212
0.121~0.202
0.109~0.182
0.094~0.157
0.077~0.128
0.06 ~0.099
0.031~0.052
0.02 ~0.035
0.126~0.211
0.109~0.182
0.083~0.138
0.054~0.09

0.031~0.052

ae
Radial Depth

(mm)
0.954
0.488
0.283
0.178
0.119
0.084
0.061
0.031
0.018
0.008
0.004
1.978
1.013
0.586
0.369
0.247
0.174
0.127
0.065
0.038
0.024
0.016
0.008
1.852
0.781
0.4
0.205
0.119
0.075
0.05
0.035
0.026
0.015
1.907
0.977
0.5
0.289
0.182
0.122
0.063
0.035
2.025
0.6
0.253
0.13
0.075

Spindle
Speed
(min™)
12,800
11,100
10,000
9,100
8,400
7,800
7,300
6,400
5,700
4,800
4,200
10,900
9,600
8,700
8,000
7,400
7,000
6,600
5,800
5,200
4,800
4,500
3,900
7,100
6,000
5,200
4,600
4,100
3,800
3,500
3,300
3,100
2,800
5,100
4,400
3,800
3,400
3,100
2,800
2,400
2,100
3,800
2,800
2,300
1,900
1,700

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

Feed
Rate
(mm/min)

1,020
860
750
660
590
540
490
390
320
220
140

1,080
930
830
740
670
610
560
460
390
330
280
200
950
770
650
540
460
400
350
300
270
210
860
730
600
510
450
390
300
240
780
540
410
310
260

ap ae
Axial Depth  Radial Depth

(mm)

0.069~0.116
0.061~0.102
0.054~0.089
0.047~0.078
0.04 ~0.067
0.035~0.058
0.03 ~0.05
0.019~0.032
0.012~0.02
0.004~0.007
0.002~0.004
0.093~0.155
0.083~0.138
0.073~0.122
0.065~0.108
0.058~0.096
0.051~0.085
0.045~0.075
0.032~0.054
0.023~0.039
0.016~0.027
0.012~0.019
0.005~0.009
0.101~0.168
0.084~0.139
0.069~0.115
0.055~0.091
0.043~0.072
0.034~0.057
0.027~0.044
0.021~0.035
0.016~0.027
0.01 ~0.017
0.114~0.191
0.109~0.182
0.099~0.164
0.085~0.141
0.069~0.115
0.054~0.089
0.028~0.047
0.02 ~0.033
0.114~0.19
0.099~0.164
0.074~0.124
0.049~0.081
0.028~0.047

(mm)

0.954
0.488
0.283
0.178
0.119
0.084
0.061
0.031
0.018
0.008
0.004
1.978
1.013
0.586
0.369
0.247
0.174
0.127
0.065
0.038
0.024
0.016
0.008
1.852
0.781
0.4
0.205
0.119
0.075
0.05
0.035
0.026
0.015
1.907
0.977
0.5
0.289
0.182
0.122
0.063
0.035
2.025
0.6
0.253
0.13
0.075

Spindle
Speed
(min™)
9,600
8,600
7,900
7,300
6,800
6,500
6,100
5,500
5,000
4,400
3,900
8,000
7,200
6,700
6,200
5,900
5,600
5,300
4,800
4,500
4,200
3,900
3,600
5,100
4,400
4,000
3,600
3,300
3,100
2,900
2,700
2,600
2,400
3,500
3,100
2,800
2,500
2,300
2,200
1,900
1,800
2,600
2,000
1,700
1,500
1,300

PREHARDENED STEELS
HARDENED STEELS
NAK /7 SKD(30~45HRC)

Feed

Rate

(mm/min)

670
590
520
470
430
390
360
300
250
170
120
700
620
560
510
470
430
400
340
290
250
220
160
600
510
440
380
330
290
250
230
200
160
520
440
390
340
300
270
210
170
470
340
260
220
170

ap
Axial Depth
(mm)

0.054~0.09

0.048~0.079
0.042~0.07

0.036~0.061
0.031~0.052
0.027~0.045
0.023~0.039
0.015~0.025
0.01 ~0.016
0.003~0.006
0.002~0.003
0.072~0.12

0.064~0.107
0.057~0.095
0.051~0.084
0.045~0.075
0.04 ~0.066
0.035~0.058
0.025~0.042
0.018~0.03

0.013~0.021
0.009~0.015
0.004~0.007
0.078~0.131
0.065~0.108
0.054~0.09

0.042~0.071
0.033~0.056
0.026~0.044
0.021~0.035
0.016~0.027
0.013~0.021
0.008~0.013
0.089~0.148
0.085~0.142
0.077~0.128
0.066~0.11

0.054~0.09

0.042~0.07

0.022~0.036
0.019~0.031
0.088~0.147
0.077~0.128
0.058~0.096
0.038~0.063
0.022~0.036

ae
Radial Depth

(mm)
0.954
0.488
0.283
0.178
0.119
0.084
0.061
0.031
0.018
0.008
0.004
1.978
1.013
0.586
0.369
0.247
0.174
0.127
0.065
0.038
0.024
0.016
0.008
1.852
0.781
0.4
0.205
0.119
0.075
0.05
0.035
0.026
0.015
1.907
0.977
0.5
0.289
0.182
0.122
0.063
0.035
2.025
0.6
0.253
0.13
0.075



Milling Conditions for HLS (2 Flutes)

HARDENED STEELS HARDENED STEELS
WORK MATERIAL SKD / SKT SKD / SKH
(45~55HRC) (85~60HRC)
Model Qmside Effectve Spindle = Feed Iap ae Spindle  Feed Iap ae
Number Diameter  Length Spggd Rate Axial Depth | Radial Depth Spggd Rate Axial Depth | Radial Depth
(mm) | (mm) | (min™) | (mm/min) (mm) (mm) | (min™)  (mm/min) (mm) (mm)
8 7,700 460 |0.039~0.064 0.954 = 9,600 227 0.023~0.038 0.954
10 6,900 400 0.034~0.057 0.488 @ 9600 116 0.02 ~0.034 0.488
12 6,300 360 0.03 ~0.05 0.283 @ 9,600 67 0.018~0.03 @ 0.283
14 5800 320 0.026~0.043 0.178 = 9,600 42 0.015~0.026 0.178
16 5500 290 0.022~0.037 0.119 = 9,600 28 0.013~0.022 0.119
2025 25 18 5200 270 0.019~0.032 0.084 9,600 20 0.011~0.019 0.084
20 4900 250 |0.017~0.028 0.061 9,600 14 0.01 ~0.017 0.061
25 4400 210 0.011~0.018 0.031 — — — ~—  0.031
30 4,000 170 |0.007~0.011 0.018 — — — ~— | 0018
40 3,500 120 |0.002~0.004 0.008 — — — ~ — | 0.008
50 3,100 80 0.002~0.002 0.004 — — — ~ — | 0.004
8 6,400 480 0.052~0.086 1.978 = 8,000 435 0.031~0.052 1.978
10 5800 430 |0.046~0.076 1.013 | 8,000 | 222 0.027~0.046 1.013
12 5300 380 0.041~0.068 0.586 @ 8,000 128 0.024~0.041 0.586
14 5000 350 0.036~0.06 0.369 @ 8,000 81 0.021~0.036 0.369
16 4700 320 0.032~0.053 0.247 = 8,000 54 0.019~0.032 0.247
2030 | 3 18 4500 300 0.028~0.047 0.174 = 8,000 38 0.016~0.028 0.174
20 4300 280 0.025~0.042 0.127 = 8,000 27 1 0.015~0.025 0.127
25 3,900 230 0.018~0.03  0.065 @ 8,000 14 0.01 ~0.018| 0.065
30 3,600 200 0.013~0.022 0.038 @ 8,000 10 0.007~0.013 0.038
35 3,300 170 |0.009~0.015 0.024 — — — ~— | 0024
40 3,100 150 |0.006~0.011 0.016 — — —~— 0016
50 2,800 110 |0.003~0.005 0.008 — — — ~ — | 0.008
12 4100 410 0.056~0.093 1.852 = 6,000 388 0.033~0.056 1.852
16 3,600 350 |0.046~0.077 0.781 6,000 164 |0.027~0.046 0.781
20 3,200 300 0.038~0.064 0.4 6,000 84 0.022~0.038 0.4
25 2,900 260 0.03 ~0.051 0.205 @ 6,000 43 0.018~0.031 0.205
2040 | 4 30 2,600 230 0.024~0.04 0.119 6,000 24 0.014~0.024 0.119
35 2,500 200 |0.019~0.031 0.075 @ 6,000 15 0.011~0.019| 0.075
40 2,300 180 |0.015~0.025 0.05 6,000 10 1 0.009~0.015/ 0.05
45 2,200 160 |0.012~0.019 0.035 — — — ~— | 0035
50 2,100 140 0.009~0.015 0.026 — — — ~— | 0.026
60 1,900 | 110 0.006~0.009 0.015 — — —~— | 0015
16 2,800 360 0.064~0.106 1.907 = 4,800 457 0.038~0.064 1.907
20 2,500 310 |0.061~0.101 0.977 & 4,800 234 0.036~0.061 0.977
25 2,200 270 0.055~0.091 0.5 4800 120 0.033~0.055 0.5
2050 | 5 30 2,000 230 0.047~0.078 0.289 @ 4,800 69 0.028~0.047 0.289
35 1,900 210 10.038~0.064 0.182 = 4,800 43 0.022~0.038 0.182
40 1,700 | 180 10.03 ~0.05 | 0.122 = 4,800 29 0.018~0.03 = 0.122
50 1,500 | 150 10.016~0.026 0.063 = 4,800 15 0.009~0.016 0.063
60 1,400 | 120 10.007~0.011 0.035 & 4,800 10 0.004~0.007| 0.035
20 2,100 330 0.063~0.105 2.025 = 4,000 607 0.037~0.063 2.025
30 1,600 | 240 0.055~0.091 0.6 4,000 180 0.033~0.055 0.6
2060 6 40 1,300 170 10.041~0.069 0.253 = 4,000 75 0.024~0.041 0.253
50 1,200 | 160 10.027~0.045 0.13 4,000 38 0.016~0.027 0.13
60 1,000 120 10.016~0.026 0.075 = 4,000 22 0.009~0.016 0.075
Note:

-Recommend using a non-contact measuring device to avoid damaging the precision tip point.
-Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed.
-Every coolant offers stable milling.

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

-Recommend wet coolant for Copper.
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