2Flutes HARDMAX Series

e ————
Size R0.05~R3

HARD I
H l B % - | Additional 4 models

RO 05 RO.1 RO05  RO05
~R3 2flutes 1flute
0.0 RO.1~R3

Applicable Work Material (QMost Suitable OSuitable)

CARBON | ALLOY | PREHARDENED HARDENED STEELS .
STEELS | STEELS STEELS CAST IRON|ALUMINIUM | GRAPHITE | COPPER [PLASTIC| TITANIUM | HEATPROOF | | Suitable Coolant
g%‘gg SKS'SSM Hém (~BBHRC) | (~BOHRC) |(~B5HRC) ALLOYS STEELS ©Recommendation
(@) O OAirblow/Oil Mist
o O ©) o © o o %3 1 Water Soluble Oil

1 Most suitable to use oil for the stainless steel and the heat resisting alloy steel
33 Recommend Oil or Water Soluble coolant for Copper milling

For outstanding heat resistance and lubricating properties for hard milling of materials up to 65 HRC
Offers market leading tool life performance

Refer to page 228 for the short shank version

High R tolerance: +/-0.005 mm, Diameter tolerance: 0/-0.015 mm

Actual Effective Length

Inclined Angle
o B 3 a i i iameter
Ef N e ] T st oo | usonnon | (il | RS
o) the user controls the precise value of this angle $0.1(2 Fluted) 0/-0.01 | +0.002
- 0 ~$0.1
} Shank taper angle should not make contact $0.15
o L with the work piece zg;g;emté 0/-0.015 | +0.005
34 (Total 280 models) Unit (mm)
Model Radius of | Effective | Length Neck  ShankTaper Overall | Shank . )
Number BallNose Length = of Cut | Diameter  Angle Length | Diameter Effective Length by Inclined angles
R 21 2 @d Bta L @d 30' 1° 1° 30" % 3°
HLB 1001-002 R0O.05 — 0.2 — 45 4 — — — — —
3| HLB 2001-003 0.3 11° 45 4 0.35 039 041 044 048
% HLB 2001005  100° g5 008 0095 45 4 057 061 065 068 0.76
3| HLB 20015-003 0.3 . 45 4 040 042 044 046 051
% HLB 20015005 10075 g5 012 0135 11T sy 061 064 067 071 078
HLB 2002-003 0.3 45 4 062 070 0.79 087 1.04
HLB 2002-005 05 45 4 085 095 105 1.15 1.34
HLB 2002-005-6 ’ 50 6 085 095 105 1.15 1.34
HLB 2002-0075 0.75 45 4 1.13 126 137 148 1.69
HLB 2002-010 1 45 4 141 156 168 180 203
HLB 2002-010-6 50 6 141 156 168 180 203
HLB 2002-0125 1.25 . 45 4 166 183 197 210 234
HB2n2015  FOT o 016 01716 as g 194 212 228 242 267
HLB 2002-015-6 ) 50 6 1.94 212 228 242 267
HLB 2002-0175 1.75 45 4 221 241 257 272 298
HLB 2002-020 o 45 4 249 269 286 302 329
HLB 2002-020-6 50 6 249 269 286 302 329
HLB 2002-025 25 45 4 3.03 | 326 | 345 | 361 | 391
HLB 2002-030 3 45 4 358 382 402 420 452

»¢mark denotes new model number Next Page =
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Unit (mm)
e i cociveLongh by e anges
R £1 2 @d+ Bta L @d 30' 1° 1° 30' 2° 3°

HLB 2003-005 0.5 45 4 084 094 104 1.13 1.32
HLB 2003-006 0.6 45 4 096 1.07 1.17 127 1.46
HLB 2003-0075 0.75 45 4 1.13 125 1.36 147 167
HLB 2003-010 1 45 4 141 155 167 179 20]
HLB 2003-010-6 50 6 141 155 167 1.79 201
HLB 2003-0125 1.25 45 4 165 182 196 209 233
HLB 2003-015 15 45 4 193 211 226 240 265
HLB 2003-015-6 ) 50 6 193 211 226 240 265
HLB 2003-0175 1.75 45 4 221 240 256 271 297
HLB 2003-020 o 45 4 248 269 286 301 3.28
HLB 2003-020-6 RO.15| 2 0241027 18 50 6 248 269 286 301 328
HLB 2003-0225 2.25 45 4 276 12971315 | 331 | 359
HLB 2003-025 o5 45 4 303 325 344 360 390
HLB 2003-025-6 ) 50 6 3.03 325 344 360 390
HLB 2003-0275 2.75 45 4 3.30 353 373 390 420
HLB 2003-030 3 45 4 357 381 401 419 45]
HLB 2003-030-6 50 6 357 381 401 419 451
HLB 2003-035 35 45 4 411 1437 1458|477 512
HLB 2003-040 4 45 4 465 492 515 534 573
HLB 2003-045 45 45 4 518 547 571 b9l 6.34
HLB 2004-005 0.5 45 4 084 093 102 1.11 1.29
HLB 2004-0075 0.75 45 4 1.12 124 135 145 1.65
HLB 2004-010 1 45 4 140 154 166 1.78 1.99
HLB 2004-010-6 50 6 140 154 166 1.78 1.99
HLB 2004-015 15 45 4 193 210 225 239 264
HLB 2004-015-6 ) 50 6 193 210 225 239 264
HLB 2004-020 ) 45 4 248 268 285 300 327
HLB 2004-020-6 50 6 248 268 285 300 327
HLB 2004-025 o5 45 4 3.03 325 343 360 389
HLB 2004-025-6 ) 50 6 303 325 343 360 3.89
HLB 2004-030 RO.2 3 0.32 037 16 45 4 357 381 401 418 450
HLB 2004-030-6 50 6 3571381 4011418 | 450
HLB 2004-035 3.5 45 4 411 437 458 476 5.11
HLB 2004-040 4 45 4 464 492 514 534 572
HLB 2004-040-6 50 6 464 492 514 534 572
HLB 2004-045 4.5 45 4 5.18 547 | 570 591 | 6.33
HLB 2004-050 5 45 4 571 6.02 626 648 6.95
HLB 2004-050-6 50 6 571 602 626 648 6.95
HLB 2004-055 5.5 45 4 6.24 656 681 705 756
HLB 2004-060 45 4 6.7/ 710 737 761 8.17
HLB 2004-060-6 6 50 6 6.77 710 737 761 817
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HLB1001 is a tapered ball end mill with single tapered
flute of 10° (See right hand side figure)




2Flutes HARDMAX Series

Unit (mm)
Model Radius of Effective Length Neck  Shank Taper Overall = Shank f '
Number BallNose| Length = of Cgut Diameter Ang\ep Length | Diameter Effective Length by Indlined angles
R 21 2 @d+ Bta L @d 30' 1° 1° 30" 2° 3°
HLB 2005-010 1 45 4 140 153 165 1.76 1.98
HLB 2005-015 15 45 4 1.92 209 224 238 262
HLB 2005-015-6 ’ 50 6 1.92 209 224 238 262
HLB 2005-020 5 45 4 247 267 284 299 3.26
HLB 2005-020-6 50 6 247 267 284 299 3.26
HLB 2005-025 o5 45 4 3.02 324 342 359 |3.88
HLB 2005-025-6 ’ 50 6 3.02 324 342 359 3.88
HLB 2005-030 3 45 4 356 380 400 4.17 449
HLB 2005-030-6 50 6 3.56 380 400 4.17 449
HLB 2005-035 35 45 4 410 436 457 475 5.10
HLB 2005-040 a 45 4 464 491 5.14 533 571
HLB 2005-040-6 RO.25 04 047 16° 50 6 464 491 514 533 571
HLB 2005-045 4.5 45 4 518 546 570 590 6.32
HLB 2005-050 5 45 4 571 6.01 625 647 6.93
HLB 2005-050-6 50 6 571 6.01 625 647 6.93
HLB 2005-055 5.5 45 4 6.24 656 6.81 704 755
HLB 2005-060 6 45 4 6.77 7.10 7.36 761 8.16
HLB 2005-060-6 50 6 6.77 7.10 7.36 761 8.16
HLB 2005-070 7 45 4 783 8.18 846 8.75 9.38
HLB 2005-080 8 45 4 888 925 956 988 1061
HLB 2005-080-6 50 6 8.88 925 956 988 1061
HLB 2005-090 9 45 4 993 10.32 10.66 11.02 11.83
HLB 2005-100 10 50 4 1098 11.39 11.76 12.16 13.05
HLB 2006-010 1 45 4 1.39 152 164 1.75 1.96
HLB 2006-015 15 45 4 1.92 208 223 236 261
HLB 2006-015-6 ’ 50 6 1.92 2.08 223 236 261
HLB 2006-020 5 45 4 247 266 283 298 325
HLB 2006-020-6 50 6 247 266 283 298 3.25
HLB 2006-025 o5 45 4 3.02 323 342 358 3.86
HLB 2006-025-6 ’ 50 6 3.02 323 342 |3.58 |3.86
HLB 2006-030 3 45 4 3.56 380 399 4.17 448
HLB 2006-030-6 50 6 356 380 399 4.17 448
HLB 2006-035 35 45 4 410 435 456 475 5.09
HLB 2006-040 a 45 4 464 491 |5.13 5.32 |6.70
HLB 2006-040-6 50 6 464 491 513 532 570
HLB 2006-045 4.5 45 4 517 546 569 589 6.3]
HLB 2006-050 5 45 4 571 6.01 625 646 6.92
HLB 2006-050-6 ° 50 6 571 6.01 625 646 6.92
HLB 2006-055 RO.3 5.5 048 | 057 16 45 4 6.24 655 6.80 703 754
HLB 2006-060 B 45 4 6.77 709 7.36 760 8.15
HLB 2006-060-6 50 6 6.77 7.09 7.36 760 8.15
HLB 2006-065 6.5 45 4 730 763 791 8.17 8.76
HLB 2006-070 7 45 4 782 8.17 846 8.74 9.37
HLB 2006-075 7.5 45 4 835 871 9.01 931 998
HLB 2006-080 8 45 4 8.88 925 956 988 10.59
HLB 2006-080-6 50 6 888 925 9566 988 10.59
HLB 2006-085 85 45 4 940 9.78 10.11 1045 11.21
HLB 2006-090 9 45 4 993 10.32 1066 11.02 11.82
HLB 2006-095 95 45 4 1045 10.8511.2111.59 1243
HLB 2006-100 50 4 1097 11.3911.76 12.16 13.04
HLB 2006-100-6 10 50 6 10.97 11.39 11.76 12.16 13.04
HLB 2006-110 11 50 4 12.02 1245 12.86 13.29 14.27
HLB 2006-120 12 50 4 13.06 13.51 13.96 14.43 15.49
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Unit (mm)
ot ™ ol et | oo Tamer o | Sere e gty g
R 2 ¢ ®d: B L @d 30 o1 2 3

HLB 2008-020 5 45 4 246 265 281 296 322
HLB 2008-020-6 50 6 246 265 281 296 322
HLB 2008-030 3 45 4 355 378 398 4.15 445
HLB 2008-030-6 50 6 355 378 398 4.15 445
HLB 2008-040 4 45 4 463 490 bH.12 531 568
HLB 2008-040-6 50 6 463 490 bH.12 531 568
HLB 2008-050 5 45 4 570 6.00 6.24 645 6.90
HLB 2008-050-6 . 50 6 570 B.00 6.24 645 6.90
HLB 2008-060 RO4 6 084|077 16 45 4 6.76 709 734 759 8.13
HLB 2008-060-6 50 6 6.76 709 734 759 8.13
HLB 2008-070 7 45 4 782 8.17 845 873 935
HLB 2008-080 8 45 4 8.87 924 955 986 1057
HLB 2008-080-6 50 6 887 924 955 986 1057
HLB 2008-090 9 45 4 992 10.31 1065 11.0011.80
HLB 2008-100 10 50 4 1097 11.3811.75 12.14 13.02
HLB 2008-100-6 50 6 1097 11.3811.75 12.14 13.02
HLB 2010-020 2 45 4 247 265 281 295 320
HLB 2010-025 25 45 4 3.02 322 340 355 3.83
HLB 2010-030 3 45 4 356 379 397 414 444
HLB 2010-030-6 50 6 356 379 397 4.14 444
HLB 2010-040 4 45 4 464 490 511 530 567
HLB 2010-040-6 50 6 464 490 511 530 567
HLB 2010-050 5 45 4 571 6.00 623 644 6.89
HLB 2010-050-6 50 6 571 6.00 6.23 644 6.89
HLB 2010-060 6 45 4 6.77 709 734 758 8.11
HLB 2010-060-6 50 6 6.77 709 734 758 8.11
HLB 2010-070 7 45 4 783 8.17 844 872 934
HLB 2010-070-6 50 6 783 8.17 844 872 934
HLB 2010-080 8 45 4 8.88 924 954 986 1056
HLB 2010-080-6 RO.5 0.8 096 16° 50 (S) 8.88 924 954 986 1056
HLB 2010-090 9 45 4 993 10.31 1064 11.0011.78
HLB 2010-100 10 45 4 1097 11.3811.7512.14 13.01
HLB 2010-100-6 50 6 1097 11.38/11.7512.14 13.01
HLB 2010-120 12 45 4 13.06 13.51 1395 1441 1545
HLB 2010-120-6 50 6 13.06 13511395 1441 1545
HLB 2010-140 14 50 4 15.14 1564 16.15 16.69 17.90
HLB 2010-140-6 60 6 15.14 1564 16.15 16.69 17.90
HLB 2010-160 16 50 4 1722 17.77 18.35 18.97 20.35
HLB 2010-160-6 60 6 1722 17.77 18.35 18.97 20.35
HLB 2010-180 18 55 4 19.29 19.90 20.55 21.25 22.80
HLB 2010-200 20 55 4 21.35 22.03 22.75 23.62 25.24
HLB 2010-200-6 70 6 21.35 22.03 22.75 23.62 25.24
HLB 2010-220-6 22 70 6 23.41 24.16 24.95 25.80 27.69

Next Page =



2Flutes HARDMAX Series

Unit (mm)
Nombbr Bt Noss| Lonat | ofCot | Civmator | g’ | Loveth | Dineatr Effective Length by Incined angles
R 24 2 ¢d+ Bta L ¢d 30' 1° 1° 30" 2° 3°
HLB 2012-040 4 5 4 406 418 430 443 473
HLB 2012-060 5 5 4 613 631 650 671 7.18
HLB 2012-060-6 50 6 613 631 650 671 7.8
HLB 2012-080 5 5 4 819 844 870 899 962
HLB 2012-080-6 50 6 819 844 870 899 962
HLB 2012-100 0 5 4 10.25 1057 10.91 11.27 12.07
HLB2012-1006 o 0os 116 15 B0 6 10.25 1057 10.91 11.27 12.07
HLB 2012-120 I b : 5 4 1232 1270 13.11 13.54 1452
HLB 2012-120-6 50 6 12.32 1270 13.11 13.54 14.52
HLB 2012-140 14 50 4 14.38 14.83 15.31 15.82 1697
HLB 2012-160 6 50 4 16.44 1696 17.51 18.10 1941
HLB 2012-160-6 680 6 16.44 1696 17.51 18.10 1941
HLB 2012-180 18 55 4 1850 19.09 19.71 20.38 21.86
HLB 2012-200 20 60 4 2057 2122 21.91 22,65 2431
HLB 2014-060 6 5 4 616 634 653 674 7.20
HLB 2014-080 8 . 45 4 802 847 873 902 964
HB2014-120 107 g M2 134 16 oy 12.35 12.73 13.14 1357 14.54
HLB 2014-160 16 50 4 1647 1699 17.54 18.12 19.43
HLB 2015-030 3 5 4 306 3.14 323 332 352
HLB 2015-040 4 5 4 410 421 433 445 474
HLB 2015-060 5 45 4 6.16 634 653 673 7.19
HLB 2015-060-6 50 6 616 634 653 673 7.19
HLB 2015-080 5 5 4 822 847 873 901 963
HLB 2015-080-6 50 6 822 847 873 901 963
HLB 2015-100 0 5 4 10.28 10,60 10.93 11.29 12.08
HLB 2015-100-6 50 6 10.28 10,60 10.93 11.29 12.08
HLB 2015-120 . 45 4 12.35 12.73 13.13 13.56 14.53
HLB 20151206 /0 12 12 144 18 oo g 12.35 12.73 13.13 13.56 14.53
HLB 2015-140 14 50 4 14.41 14.86 15.33 15.84 16.98
HLB 2015-160 6 50 4 1647 1698 17.53 18.12 19.42
HLB 2015-160-6 680 6 1647 1698 17.53 18.12 19.42
HLB 2015-180 18 55 4 1854 19.11 19.73 20.40 21.87
HLB 2015-200 20 55 4 20.60 2124 21.93 22.67 24.32
HLB 2015-200-6 60 6 00,60 2124 21.93 22.67 24.32
HLB 2015-220 22 55 4 20,66 23.37 24.14 24.95 1 netaems
HLB 2015-300 30 70 4 30.91 31.89 32.94 34.06 tomateec
HLB 2016-040 4 45 4 408 419 430 443 471
HLB 2016-080 8 5 4 820 844 870 898 960
HIB2016120 RO8 12 128 154 168 45 4 12.33 12,70 13.11 1354 14.50
HLB 2016-160 16 50 4 16.45 1696 17.51 18.09 19.39
HLB 2016-200 20 55 4 20,58 21.22 21.91 22.65 toumtense
HLB 2018-080 8 5 4 820 844 869 897 958
HLB 2018-120 12 . 45 4 12.32 12,70 13.10 1352 14.48
HB2018-160 02 g 44 174168 oy 16.45 16.96 17.50 18.08 19.37
HLB 2018-200 20 55 4 20,58 21.22 21.90 22.63 toumiemes
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Unit (mm)
e g Cosive Lorgh y e g
R 21 2 ¢d: Bta L @d 30' 1° 1° 30’ 2 3
HLB 2020-030 3 45 4 3.04 3.11 318 326 344
HLB 2020-040 4 45 4 407 417 428 440 467
HLB 2020-040-6 50 6 407 417 428 440 467
HLB 2020-060 6 45 4 6.13 6.30 648 6.68 7.11
HLB 2020-060-6 50 6 6.13 6.30 648 6.68 7.11
HLB 2020-080 8 45 4 820 843 868 896 956
HLB 2020-080-6 50 6 820 843 868 896 956
HLB 2020-100 10 45 4 10.26 10.56 10.89 11.23 12.01
HLB 2020-100-6 50 6 10.26 1056 10.89 11.23 12.01
HLB 2020-120 12 45 4 12.32 12.69 13.09 1351 1445
HLB 2020-120-6 50 6 12.32 12.69 13.09 13.51 14.45
HLB 2020-140 14 50 4 14.38 14.82 15.29 15.79 16.90
HLB 2020-160 o 50 4 16.45 16.95 17.49 18.06 19.35
HLB 2020-160-6 R1 16 16 1194 16 60 6 1645 16.95 17.49 18.06 19.35
HLB 2020-180 18 55 4 18.51 19.08 19.69 20.34 ys inererence
HLB 2020-200 20 55 4 20.57 21.21 21.89 22.62 xonererence
HLB 2020-200-6 70 6 20.57 21.21 21.89 22.62 24.24
HLB 2020-220 22 60 4 22.64 23.34 24.09 24.90 wo inererence
HLB 2020-250 o5 65 4 25.73 26.53 27.39 28.3 1 o nererence
HLB 2020-250-6 80 6 25.73 26.53 27.39 28.31 30.36
HLB 2020-300 30 70 4 30.89 31.86 32.90 o nerference No Intererence
HLB 2020-300-6 80 6 30.89 31.86 32.90 34.01 36.48
HLB 2020-350 35 80 4 36.04 37.18 38.40 o nterference No inererence
HLB 2020-350-6 80 6 36.04 37.18 38.40 39.70 o ntererence
HLB 2020-400 40 80 4 41.20 4251 No No
HLB 2020-400-6 90 6 41.20 42.51 43.90 45.39 yo ntererence
HLB 2025-080 8 45 4 824 847 872 898 957
HLB 2025-100 10 45 4 10.30 10.60 10.92 11.26 12.02
HLB 2025-150 15 . 50 4 15.46 15.93 16.42 16.95 yonererence
HLB 2025-200 R1.25 20 2 241 16 55 4 20.62 21.25 21.92 22.65 nonererence
HLB 2025-250 25 65 4 25.78 26.57 27 .43 o nterference No Inererence
HLB 2025-300 30 70 4 30.93 31.90 x No No
HLB 2030-060-3 — 60 3 No No No No No
HLB 2030-060-4 6 60 4 6.17 6.32 649 6.66 7.06
HLB 2030-060 60 6 6.17 6.32 649 6.66 7.06
HLB 2030-080 8 60 6 8.23 845 869 894 951
HLB 2030-100 10 60 6 10.29 1058 1089 11.22 11.96
HLB 2030-120 12 60 6 12.35 12.71 13.09 1350 14.41
HLB 2030-140 14 . 60 6 1442 1484 1529 15.77 16.85
HLB 2030-150 R15 15 24 | 291 16 60 6 15645 15.90 16.39 16.91 18.08
HLB 2030-160 16 60 6 1648 16.97 17.49 18.05 19.30
HLB 2030-200 20 70 6 20.60 21.23 21.89 2261 24.19
HLB 2030-250 25 70 6 25.76 26.55 27.39 28.30 30.31
HLB 2030-300 30 70 6 30.92 31.88 32.90 33.99 o nerference
HLB 2030-350 35 80 6 36.08 37.20 38.40 39.69 o nererence
HLB 2030-400 40 80 6 41.23 42.52 43.90 nomerterence No Intererence
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2Flutes HARDMAX Series

Model
Number

HLB 2035-250
HLB 2035-300
HLB 2035-350
HLB 2040-080-4
HLB 2040-080
HLB 2040-100
HLB 2040-120
HLB 2040-140
HLB 2040-150
HLB 2040-160
HLB 2040-200
HLB 2040-250
HLB 2040-300
HLB 2040-350
HLB 2040-400
HLB 2040-450
HLB 2040-500
HLB 2040-600
HLB 2050-100
HLB 2050-150
HLB 2050-200
HLB 2050-250
HLB 2050-300
HLB 2050-350
HLB 2060-100
HLB 2060-200
HLB 2060-250
HLB 2060-300
HLB 2060-350
HLB 2060-400
HLB 2060-450
HLB 2060-500
HLB 2060-600

Radius of Effective
Ball Nose  Length

R

R1.75

R2

R2.5

R3

£4
25
30
35

8

10
12
14
15
16
20
25
30
35
40
45
50
60
10
15
20
25
30
35
10
20
25
30
35
40
45
50
60

Length
of Cut

£

2.8

3.2

4.8

Neck

Diameter

¢d:

341

3.91

491

591

Angle

Bta

16°

Shank Taper  Overall
Length | Diameter

L
70
70
80
70
70
70
70
70
70
70
70
70
70
80
90
90
100
120
70
70
70
70
80
80
80
80
80
80
80
90
100
120
120

Shank

¢d

olololoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeNoNONONOINI{eNeNe)]

Unit (mm)

Effective Length by Inclined angles
30' 1° 17 30 2° 3

2575 2654 2737 2826 No Interference:
30.91 31.86 32.87 33.96 womererence
3607 37 ] 8 8838 No Interference No Interference
No No No No No
821 842 8.64 887 940
10.28 10.55 10.84/11.15 11.85
12.34 12.68 13.04 13.43 14.30
14.40 1481 15.24 15.71 16.75
1543 1587 16.34 16.84 17.97
16.46 16.94 17.44 1798 19.19
20.59 21.20 21.84 22.54 o nerterence
25.75 26.52 27.35 28.23 womererence
30.80 31.84 32.85 o meterence o tertrence
3606 37] 7 3835 No Interference No Interference
41.22 42.49 y No No
46.37 47.82 v No No
51.53 63.14 No No
61.84 No No No
10.26 10.52 10.7911.08 11.75
15.42 15.84 16.29 16.78 womererence
20.57 21.16 21.79 omererence No nterierence
25.73 2649 v o No
30.89 31.81 w No No
36.04 No No No

No No No No No

No No No No No

No No No No No

No No No No No

No No No No No

No No No No No

No No No No No

No No No No No

No No No No No
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PREHARDENED STEELS /
WORK MATERIAL COPPER HAADENEDSTEEDS HARDENED STEELS HARDENED STEELS
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
ap Qe ap Qe ap Qe ap Qe

Model | Radius of | Effective Axial | Radial Axial |Radial Axial |Radial Axial | Radial
Nunber |Ball Nose | Length Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed  Feed Depth | Depth

(mm) | (mm) | (min®) | (mmmin) (mm) (mm) | (min®)  (mmimin) (mm) (mm) | (min®)  (mmmin) (mm) (mm) | (min)  (mmmin) (mm) | (mm)

0.3 54,000 85 10.004 0.004 48,000 75 0004 0004/ 48,000 55 0002 0.002 48,000 45 0.002 0.002

201 | RO 0.5 | 54,000 75 10004 0004 48,000 65 00020002 48,000 35 00020002 48,000 35 0002 0.002
0.3 54,000 160 0007 0.009 48,000 120 0007 0.007 48,000 90 0004 0.004 48,000 70 10,004 0.004

20015 ROTS 0.5 | 54,000 140 0007 0009 48,000 100 00050005 48,000 = 60 00040004 48000 50 0004 0.004
0.3 = 54,000 430 0010 0.010, 48,000 350 0006 0.007 48,000 280 0006 0.007 48,000 240 0005 0.006

0.5 | 54,000 @ 430 0010 0010, 48,000 350 0006 0007 48,000 280 0006 0.007 48,000 240 0005 0.006

0.75 54,000 380 00080008 48,000 330 00050005 48,000 250 00050005 48000 220 0005 0.005

1 54,000 380 0008 0.008 48,000 330 00050005 48,000 250 0.005 0005 48,000 220 0.005 0.005

1.25 47,000 320 0006 0006 47,000 250 0004 0004 47,000 200 0004 0.004 47,000 170 0.004 0.004

1.5 | 47,000 320 0006 0006 47,000 @ 250 0.004 0004 47,000 @ 200 0.004 0.004 47,000 170 0.04 0.004

1.75 42,000 290 0004 0.004 42,000 200 0.003 0.003 42,000 170 0.003 0.003 42,000 150 0.003 0.004

2 42,000 290 0.004 0.004 42,000 200 0003 0003 42,000 170 00030003 42,000 150 0.003 0.003

25 31,000 180 0002 0.003 31,000 100 0002 0002 31,000 100 0002 0.002 31,000 100 0.002 0.002

3 31,000 120 0002 0.002/ 31,000 = 100 0002 0.002 31,000 = 100 0002 0.002 31,000 =100 0.002 0.002

0.5 = 54,000 720 00150015 48,000 590 0010 0011 41,000 410 0010 0011 41,000 350 0009 0.010

0.6 | 54,000 720 00150015 48,000 590 0010 0011 41,000 @410 0010 0011 41,000 350 0009 0.010

0.75 54,000 720 00150015 48,000 590 0010 0011 41,000 410 0010 0011 41,000 350 0009 0.010

1 54,000 640 0014 0015 48,000 480 0010 0010, 41,000 = 370 0.009 0.010 41,000 310 0.007 0010

1.25 54,000 640 00140015 48,000 480 00100010 41,000 370 0009 0.010, 41,000 310 0.007 0.010

1.5 | 54,000 640 0014 0015 48,000 & 480 0010 0010 41,000 = 370 0.009 0010/ 41,000 310 0.007 0.010

1.75 49,000 530 0011 0011 43,000 370 0.008 0008 37,000 270 0.008 0.008 37,000 230 0.006 0.008

2003 R015 2 49,000 530 0011 0011 43,000 370 0008 0008 37,000 270 00080008 37,000 230 0.006 0.008
2.25 49,000 530 0011 0011 43,000 370 0008 0.008 37,000 270 0008 0.008 37,000 230 0.006 0.008

25 | 43,000 @460 00090010 38,000 320 00070006 32,000 240 0006 0.006 32,000 200 0.004 0.006

2.75 43,000 460 0009 0010 38,000 320 0007 0.006 32,000 240 0006 0.006 32,000 200 0.004 0.006

3 43,000 = 460 0009 0010/ 38,000 = 320 0007 0,006 32,000 @ 240 0006 0006 32,000 200 0.004 0.006

35 | 37,000 340 0004 0.006 28,000 260 0003 0.004 24,000 200 0003 0.004 24,000 160 0003 0.004

4 37,000 300 0004 0006 28,000 200 0003 0004 24,000 160 00030004 22,000 110 0.002 0.003

45 37,000 300 00040006 28,000 200 0003 0.004 24,000 160 0003 0.004 22,000 110 0.002 0.003
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2Flutes HARDMAX Series

PREHARDENED STEELS /
WORK MATERIAL COPPER R EREDIETECS HARDENED STEELS HARDENED STEELS
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
ap ae ap e ap e ap Qe

Model | Radius of | Effective Axial | Radial Axial |Radial Axial |Radial Axial | Radial
Nunber |Ball Nose | Length Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed  Feed Depth | Depth

(mm) | (mm) | (min")  (mimin) (om) (mm) | (min®)  (meimin) (mm) (om) | (i) (mmimin) (mm) | (mm) | (min®)  (mmimin) | (mm)  (mm)

0.5 | 54,000 870 0.023 0036 48000 660 0018 0.024 37,000 450 00150024 37,000 380 0013 0.04

0.75 54,000 870 0023 0.036 48,000 660 0018 0.024 37,000 450 0.0150024 37,000 380 0013 0.04

1 54,000 ~ 870 0023 0.036 48,000 660 0018 0.024 37,000 450 00150024 37,000 380 0013 0.024

1.5 | 54,000 790 0022 003 48,000 590 0018 0024 37,000 400 0015 0.024 37,000 = 340 0.012 0.024

2 54,000 790 0022 0.036 48,000 590 0018 0.024 37,000 400 00150024 37,000 340 0012 0.024

25 | 50,000 660 0017 0036 41,000 420 0013 0.024 31,000 280 00110024 31,000 240 0009 0.04

2004 RO2 3 50,000 ~ 660 0017 0018 41,000 420 0012 0012 31,000 280 0011 0012 31,000 240 0.009 0.012
3.5 | 50,000 640 0012 0018 38,000 400 0009 0.012 30,000 270 0.009 0012 30,000 230 0.007 0.012

4 50,000 640 0012 0018 38,000 400 0009 0012 30,000 270 0.009 0012 30,000 230 0.007 0.012

45 | 37,000 410 0009 0018 29,000 330 0008 0.012 26,000 =260 0.007 0012 26,000 210 0.005 0.012

5 37,000 410 0009 0.018 29,000 = 330 0008 0.012 26,000 260 0007 0.012 26,000 210 0.005 0012

55 | 37,000 360 0006 0010 29,000 260 0005 0.006 26,000 =200 0.004 0006 26,000 170 0.004 0.006

6 37,000 360 0006 0.010, 29,000 = 260 00050006 26,000 200 0004 0.006 26,000 170 0.004 0.006

1 57,000 1,380 0029 0.054 42,000 830 0023 0086 32,000 = 550 0.018 0036 32,000 280 0.009 0.024

1.5 | 57,000 1,380 0029 0.054 42,000 830 0023003 32,000 550 0018 0.086 32,000 280 0.009 0.024

2 57,000 1,250 0028 0.054 42,000 750 0022 0036 32,000 =500 0.018 0036 32,000 280 0.009 0.024

25 | 57,000 1,250 0.028 0054 42,000 750 0022 0086 32,000 500 0.018 0036 32,000 280 0.009 0.024

3 55,000 1,010 0021 0.036 38,000 580 0017 0.024 31,000 = 400 0.014 0024/ 31,000 220 0.009 0.012

3.5 | 55000 1,010 0.021 0036 38,000 580 0017 0.024 31,000 400 0.014 0024 31,000 220 0.009 0.012

4 55,000 1,010 0021 0.036 38,000 580 0017 0.024 31,000 = 400 0.014 0024/ 31,000 220 0.009 0.012

2005 R0.25 4.5 | 48,000 880 0016 0018 33,000 480 0012 0012 30,000 390 0.009 0012 30,000 200 0.008 0.012
5 48,000 880 0016 0.018/ 33,000 = 480 0012 0.012| 30,000 390 0009 0012 30,000 200 0.008 0.012

55 | 36,000 610 0016 0018 31,000 480 0012 0012 30,000 390 0.009 0012 30,000 200 0.005 0.012

6 36,000 610 0.009 0018/ 28,000 = 400 0.008 0.012| 27,000 = 330 00050012 27,000 200 0.005 0.010

7 36,000 590 0.009 0.018/ 28,000 = 400 0.008 0.012| 27,000 330 00050012 27,000 200 0.005 0.010

8 36,000 590 0.009 0.018/ 28,000 = 400 0.008 0.012| 27,000 = 330 00050012 27,000 200 0.005 0.010

9 36,000 460 0.009 0018/ 28,000 400 0.008 0.012| 27,000 330 00050012 27,000 200 0.005 0.010

1

10 36,000 460 0009 0018 28,000 400 0008 0012 27,000 330 00050012 27,000 200 0.005 0.010
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PREHARDENED STEELS /
WORK MATERIAL COPPER HARDENED STEELS HARDENED STEELS HARDENED STEELS
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
ap e ap Qe ap Qe ap ae

Model | Radius of | Effective Axial | Radial Axial |Radial Axial |Radial Axial | Radial
Nunber | Ball Nose | Length Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth

(mm) | (mm) | (min")  (movmin)| (mm) (mm) | (min")  (mmmin) (mm) (mm) | (min®)  (mmvmin) | (mm) | (mm) | (min)  (mmmin) (mm)  (mm)
1 57,000 1,670 0035 0.144 37,000 840 0027 009 27,000 540 0023 0.09 26,000 470 0.018 0.09
1.5 57,000 1,670 0035 0144 37,000 840 0027 0.09% 27,000 540 0023 009 26,000 470 0.018 0.09
2 57,000 1,540 0034 0.144 37,000 770 0027 009 27,000 500 0.021 0.09 26,000 420 0.018 0.09
2.5| 57,000 1,540 0034 0144 37,000 770 0027 0096 27,000 @500 0021 0.09% 26,000 420 0.018 0.09
3 57,000 1,540 0034 0.144 37,000 770 0027 009 27,000 500 0021 0.09 26,000 420 0.018 0.09
3.5 54,000 1,130 0026 0.108° 35,000 600 0020 0072 26,000 380 0016 0072 26,000 320 0013 0.072
4 54,000 1,130 0026 0.108 35,000 600 002 0072 26,000 380 0016 0.072| 26,000 320 0013 0.072
45 54,000 1,130 002 0108 35,000 600 0020 0072 26,000 380 00160072 26,000 320 0.0130.072
5 46,000 960 0019 0072 28,000 460 0016 0048 26,000 370 0012 0.048| 26,000 310 0.010 0.048
5.5 46,000 960 0019 0072 28,000 460 0016 0048 26,000 370 00120048 26,000 310 0.010 0.048

2006 RO3 6 46,000 960 0019 0072 28,000 460 0016 0048 26,000 370 0012 0.048) 26,000 310 0.010 0.048
6.5 30,000 @ 570 0018 0072 24,000 440 0014 0048/ 23,000 360 0012 0048 23,000 300 0.009 0.048
7 30,000 570 0018 0072 24,000 440 0014 0048 23,000 360 0012 0.048/ 23,000 300 0.009 0.048
7.5 30,000 570 0018 0072 24,000 400 00140048 23,000 320 00120048 23,000 270 0.009 0.048
8 30,000 570 0010 0.054 24,000 400 0009 0036 23,000 320 0.006 0.036 23,000 270 0.005 0.036
8.5 30,000 570 0010 0.054 24,000 400 0009 0036 23,000 320 0006 0036 23,000 270 0.005 0.036
9 30,000 570 0010 0.054 24,000 400 0009 0036 23,000 320 0.006 0.036 23,000 270 0.005 0.036
9.5 30,000 570 0010 0.054 24,000 400 0009 003 23,000 320 0006 0036 23,000 270 0.005 0.036
10 30,000 490 0007 0.036 24,000 330 0006 0024 23,000 290 0.004 0.024| 23,000 240 0003 0.024
11 30,000 = 490 0007 0.036 24,000 330 0006 0024 23,000 290 0.004 0.024| 23,000 240 0003 0.024

12 30,000 490 0.007 0036 24,000 330 0006 0.024 23,000 =290 0004 0.024 23,000 240 0.003 0.024
2 55,000 2,060 0.063 0180, 33,000 710 0050 0120, 27,000 = 500 0041 0.120, 26,000 420 0.035 0.120
3 55,000 1,860 0.063 0180, 33,000 630 0050 0120, 27,000 = 440 0041 0.120, 26,000 380 0.035 0.120
4 55,000 1,860 0.063 0180, 31,000 600 0.050 0120, 27,000 = 440 0041 0.120, 26,000 380 0.035 0.120
5 47,000 1,410 0038 0108 28,000 570 0.030 0072 22,000 390 0024 0.072| 22,000 330 0.020 0.072
2008 R04 6 47,000 1,410 0038 0108/ 28,000 570 0.030 0072 22,000 = 390 0024 0.072| 22,000 330 0.020 0.072
7 34,000 1,040 0027 0090 21,000 430 0021 0060 22,000 390 0018 0.060, 22,000 320 0.013 0.060
8 34,000 1,040 0027 0090 21,000 430 0021 0060 22,000 390 0018 0.060 22,000 320 0.013 0.060
9 23,000 600 0027 0090 21,000 430 0021 0060 20,000 370 0017 0.060 20,000 310 0.013 0.060
10 23,000 600 0027 0090 21,000 430 0021 0060 20,000 370 0017 0.060, 20,000 310 0.013 0.060
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2Flutes HARDMAX Series

PREHARDENED STEELS /
WORK MATERIAL COPPER ARCENEDETEEES HARDENED STEELS HARDENED STEELS
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
ap ae ap 8e ap 8e ap e

Model | Radius of | Effective Axial | Radial Axial |Radial Axial |Radial Axial | Radial
Nunber | Ball Nose | Length Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth

(mm) | (mm) | (min")  (omimin) (om) (mm) | (min®)  (mimin) (mm) (om) | (i) (omimin) (mm) | (mm) | (min®) (i) (mm)  (mm)
2 | 46,000 2,000 0072 0360 32,000 770 0.057 0240 22,000 480 0.045 0240 18,700 = 480 0.009 0.180

2.5 46,000 2,000 0072 0360 32,000 770 0057 0240/ 22,000 = 480 00450240/ 18,700 = 480 0.009 0.180

3 | 46,000 2,000 0072 0360 32,000 770 0.057 0240 22,000 480 00450240 18,700 = 480 0.009 0.180

46,000 2,000 0.071 0360 32,000 770 0057 0240, 22,000 480 00450240 18,700 480 0.009 0.180
46,000 2,000 0071 0360 32,000 770 0057 0240 22,000 480 00450240 18,700 480 0.009 0.180
39,000 1,500 0071 0180, 26,000 760 00550120 17,600 480 00450120 17,600 480 0.009 0.120
39,000 1,500 0.043 0180 26,000 760 0034 0120 17,600 480 0027 0120 17,600 360 0.009 0.120
39,000 1,500 0.043 0180, 26,000 760 00340120 17,600 480 0027 0120 17,600 360 0.009 0.120
29,000 1,110 0028 0.180 18,900 530 0024 0120, 17,600 420 0018 0120 17,600 300 0.009 0.060
10 29,000 1,110 0028 0.090 17,600 530 0024 0060 16,500 420 0.018 0.060/ 15,400 = 300 0.009 0.060

12 18,700 660 0027 0090 17,600 530 0.024 0.060, 16,500 420 0018 0060 15,400 300 0.009 0.060

14 18,700 640 0022 0090 15,400 = 440 0018 0.0600 14,300 360 0014 0060 12,100 240 0.005 0.036

16 18,700 640 0022 0090 15,400 440 0018 0.0600 14,300 360 0014 0060 12,100 240 0.005 0.036

18 18,700 540 0017 0090, 14,300 = 440 0013 0.060f 13,200 360 0009 0060 9,900 = 240 0.005 0.024

20 18,700 540 0017 0.054| 14,300 360 0013 0036 13,200 300 0009 0036 9,900 180 0.005 0.024

22 18,700 540 0017 0.054| 14,300 = 360 0013 0036 13,200 300 0009 0036 9,900 180 0.005 0.024

38,000 2,000 0.085 0360 26,000 770 0068 0240 18,200 480 0054 0240 18,200 440 0.045 0.240

38,000 2,000 0.085 0360 26,000 770 0068 0240 18,200 = 480 0054 0240 18,200 440 0.045 0.240

8 32,000 1,490 0.084 0360 21,000 700 0067 0.240 15,100 = 440 0054 0240 15,100 400 0.045 0.240

10 24,000 1,080 00360180 16,400 = 530 0027 0120, 15,100 = 420 0022 0120/ 15,100 = 390 0.018 0.120

2012 R06 12 24,000 1,080 0036 0.180 15,300 530 0027 0120, 14,100 420 0022 0120/ 14,300 390 0.018 0.120
14 15,400 580 0028 0.144| 15,100 = 460 0022 0.096 13,800 380 0018 0.09% 13,800 380 0.015 0.096

16 15,400 580 0.024 0.144| 13,100 460 0019 0.096 11,900 380 0016 0.09% 11,900 380 0.012 0.096

18 15,400 580 0024 0.144| 13,100 = 400 0019 0.096 11,900 340 0016 0.09% 11,900 290 0.012 0.096

20 15,400 540 0017 0090, 12,100 380 0.013 0.060, 11,000 320 0009 0060 11,000 280 0.008 0.060

28,000 1,470 0099 0270 17,600 680 0079 0180 13,600 = 440 0063 0.180| 12,700 = 390 0.054 0.180

28,000 1,470 0099 0270 17,600 680 0079 0180 13,600 440 0.063 0.180| 12,700 390 0.054 0.180

12 19,800 1,080 0.042 0270/ 13,800 = 530 0.033 0.180| 13,600 420 0027 0.180 12,700 390 0.022 0.180

16 13,200 620 0033 0.180 13,100 480 0027 0.120, 11,900 = 390 0021 0120 12,400 360 0018 0.120
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PREHARDENED STEELS /
WORK MATERIAL COPPER RAROENEL CTEETS HARDENED STEELS HARDENED STEELS
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
ap Qe dp | Qe ap | Qe ap Qe

Model | Radius of | Effective Axial | Radial Axial |Radial Axial |Radial Axial | Radial
Nunber |Ball Nose | Length Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth

(mm) | (mm) | (min")  (momin) (mm) (mm) | (min")  (mménin) (mm) (mm) | (min®)  (mmimin) (mm) (mm) | (min?)  (mmmin) (mm) (mm)
3 | 30,000 2,200 0.171 0.324 21,000 1,060 0.137 0216/ 14,800 660 0.110 0216/ 13,800 580 0.092 0216
4 | 30,000 2200 01710324 21,000 1,060 0137 0216 14,800 660 0.110 0216 13,800 580 0.092 0.216
6 | 30,000 1,980 0.147 0324 21,000 940 0.117 0216, 14,800 580 0.090 0216 13,800 520 0.079 0.216
8 | 26,000 1,500 0.106 0270 16,300 700 0.084 0.180 12,100 = 450 0.069 0.180 12,100 = 400 0.057 0.180

10 = 26,000 1,500 0.106 0270 16,300 = 700 0.084 0.0 12,100 = 450 0.069 0.180 12,100 400 0.057 0.180
12 = 26,000 1,500 0.106 0270 16,300 = 700 0.084 0.0 12,100 = 450 0.069 0.0 12,100 = 400 0.057 0.180
14 | 18,700 1,100 0.045 0180 12,600 = 530 0036 0.120, 12,100 = 440 0027 0.120, 12,100 390 0.024 0.120
16 | 12,100 = 620 0036 0180 12,400 = 480 0027 0.120, 11,600 = 390 0.022 0.0, 11,600 360 0.018 0.120
18 = 12,100 = 620 0036 0180 12,400 = 480 0027 0.120, 11,600 = 390 0.022 0.0, 11,600 360 0.018 0.120
20 | 12,100 = 620 0019 0.0% 12,400 = 480 0016 0.060 11,600 = 390 0012 0.060 11,600 = 360 0.010 0.060
22 | 12,100 620 0019 0.0% 12,400 = 480 0016 0060 11,000 390 0012 0060 11,000 360 0.010 0.060
30 @ 10,700 = 450 0.019 0090 10,900 = 400 0016 0060 11,000 = 390 0012 0060 11,000 360 0.010 0.060
4 | 26,000 1,970 0157 0.324 18,900 940 0.126 0216/ 13,800 580 0.102 0216/ 12,600 = 520 0.084 0.216
8 | 26,000 1,970 0.157 0324 18,900 = 940 0.126 0216/ 13,800 = 580 0.102 0.216/ 12,600 = 520 0.084 0.216
2016 R08 12 | 25,000 1,490 0.112 0180 15,100 = 700 0090 0120 11,500 = 440 0072 0120, 11,500 = 400 0.061 0.120
16 | 17,600 1,100 0.046 0.144) 12,300 =~ 530 0.036 0.096 11,400 = 440 0.030 0.09% 11,400 = 390 0.025 0.09
20 = 11,000 630 003 0.090 11,500 480 0.030 0.0600, 10,900 400 0.024 0.060 10,900 360 0.019 0.060
8 | 26,000 1,950 0.165 0270, 16,300 930 0.132 0240, 13,800 = 570 0.108 0.240, 12,000 520 |0.089 0.240
12 = 21,000 1,480 0.120 0270, 13,800 700 0.094 0.180, 10,300 = 440 0.077 0180, 10,300 = 390 0.065 0.180
16 | 15,400 1,080 0.048 0.180, 10,800 =~ 530 0.039 0120 9,900 = 420 00310120, 9,900 390 0.027 0.120
20 | 10,500 630 0039 009 10,200 480 0031 0060 9,700 400 0025 0060, 9,600 360 0021 0.060
3 | 22,000 2,140 0232 0540 18,500 1,260 0.185 0.360 13,200 = 960 0.150 0.360| 13,200 = 780 |0.125 0.360
4 | 22,000 2,140 0232 0540 18500 1,260 0.185 0.360 13,200 960 0.150 0.360 13,200 780 0.125 0.360
6 = 22,000 2,140 0232 0540 18,500 1,260 0.185 0360 13,200 = 960 0.150 0.360, 13,200 & 780 0.125 0.360
8 22,000 1,920 0.185 0360 18,500 1,120 0.147 0240 13,200 870 0.120 0.240, 13,200 = 710 0.099 0.240
10 | 22,000 1,920 0.1850.360, 18,500 1,120 0.147 0240 13,200 870 0120 0240 13,200 = 710 0.099 0.240
12 | 18,700 1,470 0.166/0.360, 16,000 990 0133 0.240 11,700 780 0.107 0240, 11,700 630 0.089 0.240
14 | 18,700 1,470 0.166 0360, 16,000 = 990 0.133 0240/ 11,700 780 0107 0.240 11,700 = 630 0.089 0.240
2020 Rt 16 = 18,700 1,470 0.148 0360, 16,000 =~ 990 0.118 0240, 11,700 780 0.090 0240, 11,700 = 630 0.079 0.240
18 = 14,300 1,070 0093 0.180 14,700 = 580 0074 0120, 11,600 = 580 0061 0.120, 11,600 480 0.049 0.120
20 = 14,300 1,070 0093 0.180, 14,700 = 580 0074 0120, 11,600 580 0061 0120, 11,600 = 480 0.049 0.120
22 9,500 630 0074 0180, 10,600 450 0058 0120 10,200 = 450 00450120 10,200 360 0.040 0.120
25 9,500 630 0074 0180 10,600 450 0058 0.120 10,200 450 00450120 10,200 360 0.040 0.120
30 9,500 630 0033 00% 10,600 450 0026 0.060 10,200 450 0021 0060 10,200 360 0.017 0.060
35 9,500 530 002 00% 10,600 380 0019 0.060 10,200 380 0017 0060 10,200 300 0.014 0.060

40 9,500 = 530 0026 00% 10,600 = 380 0.019 0.060 10,200 = 380 0.017 0.060 10,200 = 300 0.014 0.060
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2Flutes HARDMAX Series

PREHARDENED STEELS /
WORK MATERIAL COPPER HAFOENED STEELS HARDENED STEELS HARDENED STEELS
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
ap Qe ap Qe ap Qe ap Qe

Model | Radius of | Effective Axial |Radial Axial |Radial Axial |Radial Axial | Radial
Nunber | Ball Nose | Length Speed | Feed Depth  Depth Speed | Feed Depth | Depth Speed | Feed Depth Depth Speed | Feed Depth | Depth

(mm) | (mm) | (min") | (mmmin) (mm) (mm) | (min®)  (mmimin) (mm) (mm) | (min®)  (mmimin) | (mm) (mm) | (min®)  (mmimin) (mm) | (mm)
8 18,400 2,400 0232 0.360| 14,500 1,400 0.185 0240, 9,700 1,080 050 0240, 9,700 = 880 0.125 0.240
10 | 18,400 2,400 0.232 0360 14,500 1,400 0.185 0240 9,700 1,080 0.150 0240 9,700 = 880 0.125 0.240
15 = 16,100 1,810 0.208 0.360 13,500 1,230 0.166 0.240 8,400 ~ 980 0.135 0240, 8,400 = 780 (0.112 0.240

225 | .25 20 | 11,500 1,330 0.16 0.180/ 10,200 = 950 0.093 0.120, 8,400 = 980 0074 0.120 8,400 780 0.063 0.120
25 6,900 =~ 770 0093 0.180 8,400 540 0074 0120 8,400 = 560 0061 0.120 8,400 = 450 0049 0.120

30 6,900 = 770 0040 009 8,400 540 0033 0060, 8,400 560 0026 0060 8,400 = 450 0021 0.060

6 15000 2,890 0278 0540 12,900 1,680 0222 0360 9,200 1,300 0.180 0.360, 6,400 = 710 0.180 0.360

15,000 12,890 0.278 0540 12,900 1,680 0222 0.360, 9,200 1,300 0.180 0360, 6,400 = 710 0.180 0.360

10 = 15000 2,600 0.278 0540 12,900 1,680 0222 0360 9,200 1,300 0.180 0.360, 6,400 710 0.180 0.360

12 | 15000 2,600 0.278 0540 12,900 1,510 0222 0.360 9,200 1,170 0.180 0.360 6,400 = 650 0.180 0.360

14 = 15,000 2,600 0.209 0540 12,900 1,510 0.166 0.360 9,200 1,170 0.135 0360, 6,400 = 650 0.090 0.360

o030 | R15 15 | 12,700 1,970 0.209 0540 11,300 1,330 0.166 0.360, 8,100 1,040 0.135 0360, 5,800 & 590 0.090 0.360

16 | 12,700 1,970 0.209 0540 11,300 1,330 0.166 0.360 8,100 1,040 0.135 0.360 5,800 = 590 0.090 0.360
20 | 12,700 1,970 0209 0540/ 11,300 1,330 0.166 0.60 8,100 1,040 0135 0360, 5,800 & 590 0.090 0.360
25 10,100 1,450 0.139 0270, 8,800 1,040 01110180 8,100 1,040 0090 0.180, 5,800 = 590 0.090 0.360
30 @ 10,100 1,450 0.139 0270, 8,800 = 780 01110180 8,100 ~ 780 009 0.180 5800 & 420 0.090 0.360
35 6,600 840 00730270 7,900 620 0055 0.180, 7,500 650 0.045 0180, 5,200 = 360 0.045 0.180
40 6,600 840 00730270 7,900 = 500 0055 0.180 7,500 520 0045 0180, 5,200 | 260 0.045 0.180
25 10,200 1,650 0200 0.350, 8,600 1,150 0.167 0270 7,100 1,010 01350270, 5900 = 690 0.121 0.360
2035 R1.75 30 | 10,200 1,650 0200 0.350 8,600 1,150 0.167 0270, 7,100 1,010 0.135 0270, 5900 690 0.121 0.360
35 7,100 1,100 0.130/0.350 7,300 = 790 0.102 0270, 6,800 820 0083 0270, 5,600 = 570 0.072 0.270
8 | 11500 2,710 0370 0.900, 9,700 1,560 0297 0600 6,800 1,210 0241 0600 6,800 = 980 0.198 0.600
10 | 11,500 2,710 0370 09001 9,700 1,560 0297 0.600 6,800 1,210 0241 0600 6,800 = 980 0.198 0.600
12 | 11,500 2,710 0370 09001 9,700 1,560 0297 0.600 6,800 1,210 0241 0600 6,800 = 980 0.198 0.600
14 | 11,500 2,440 0370 0900 9,700 1,430 0297 0600 6,800 1,110 0241 0600 6,800 =~ 880 0.198 0.600
15 | 11,500 2,440 0370 0900, 9,700 1,430 0297 0600 6,800 1,110 0241 0600 6,800 = 880 0.198 0.600
16 = 11,500 2,440 0370 0900 9,700 1,430 0297 0.600 6,800 1,110 0.241 0600 6,800 880 0.198 0.600
20 = 11,500 2,440 0370 0.900, 9,700 1,430 0297 0600 6,800 1,110 0241 0600 6,800 = 880 0.198 0.600
25 | 10,300 1,850 0279 0540 8,400 1,250 0.223 0.360 6,000 ~ 980 0.180 0.360 6,000 780 0.151 0.360
30 | 10,300 1,850 0279 0540 8,400 1,250 0.223 0.360, 6,000 = 980 0.180 0.360 6,000 = 780 0.151 0.360
35 7,500 1,360 0.1850.540 6,600 =~ 950 0.148 0.360, 6,000 980 0.120 0360 6,000 = 780 0.099 0.360
40 7,500 1,360 0.185/0.540, 6,600 =~ 950 0.148 0.360, 6,000 980 0120 0.360, 6,000 | 780 0.099 0.360
45 5000 780 00930360 5,900 470 0074 0.240, 5,600 490 0060 0240 5,600 = 390 0.050 0.240
50 5000 780 00930360 5,900 = 470 0074 0240/ 5,600 490 0060 0240 5,600 | 390 0.050 0.240

60 4,000 500 0078 0.300 5,000 280 0.062 0210, 5,200 = 250 0.040 0180 5,100 = 210 0.030 0.210
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PREHARDENED STEELS /
WORK MATERIAL COPPER RARCEICE S LS HARDENED STEELS HARDENED STEELS
NAK/SKD SKD/SKT SKD/SKT
(30~45HRC) (45~55HRC) (55~65HRC)
ap | Qe ap | Qe ap | Qe ap  Ae

Model | Radius of | Effective Axial |Radial Axial |Radial Axial | Radial Axial | Radial
Nunber | Ball Nose | Length Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth Speed | Feed Depth | Depth

(mm) | (mm) | (min®) | (mmmin) (mm) (mm) | (min®)  (mmmin) (mm) (mm) | (min®)  (mmjmin) (mm) (mm) | (min")  (mmmin) (mm) (mm)
10 9,600 2,590 04060900 7,800 1,350 0.324 0800, 5,600 1,050 0252 0800, 5,600 = 850 0217 0.750
12 9,600 2,590 04060900 7,800 1,350 0.324 0800/ 5,600 1,050 0252 0800, 5,600 | 850 0.217 0.750 #
15 9,600 2,590 04060900 7,800 1,350 0.324 0800, 5,600 1,050 0252 0800, 5,600 = 850 0217 0.750
2050 R25 20 9,600 2,100 04060900 7,800 1,240 0.324 0600, 5,600 950 0252 0600, 5,600 | 780 0.217 0.600
25 9,600 2,100 04060900 7,800 1,240 0.324 0600, 5,600 950 0252 0600, 5,600 = 780 0.217 0.600
30 8,200 1,320 03050900 6,500 = 760 0243 0600, 4,800 600 0.197 0600, 4,800 | 490 0.164 0.600
35 8,200 1,320 0.305 0900 6,500 =~ 760 0.243 0600, 4,800 600 0.97 0600, 4,800 = 490 0.164 0.600
10 8,000 2,530 0555 1800 7,400 1,670 0443 1200 5,200 1,300 0360 1200 4,100 820 0.360 1.200
15 8,000 2,530 0555 1800 7,400 1,670 0443 1200 5,200 1,300 0.360 1200 4,100 820 0.360 1.200 +
20 8,000 2,530 0555 1800 7,400 1,670 0443 1200 5,200 1,300 0.360 1200 4,100 820 0.360 1.200
25 8,000 1,810 0418 1.080 6,600 1,500 0.334 0720 4,600 1,170 0270 0.720 4,100 710 0.270 0.720
30 8,000 1,810 0418 1.080, 6,600 1,500 0334 0720 4,600 1,170 0270 0.720, 4,100 = 710 0.270 0.720

2060 R3
35 8,000 1,810 0418 1.080, 6,600 1,500 0.334 0.720, 4,600 1,170 0270 0720 4,100 = 710 0.270 0.720
40 6,500 1,430 0.349/1.080 5,800 1,270 0279 0.720, 4,600 1,110 0225 0720, 3,800 | 640 0.203 0.720
45 6,500 1,430 0349 1.080, 5,800 1,270 0279 0.720, 4,600 1,110 0225 0720, 3,800 = 640 0.203 0.720
50 5,000 1,070 0280 1.080 5,000 1,040 0224 0720, 4,600 1,040 0180 0720, 3,500 | 570 (0.135 0.720
60 3,800 800 0200 1.000, 4,200 850 0.191 0690, 3,800 800 0.125 0680 2,700 = 400 0.085 0.680
Y HLB Short Shank Series 8p - Axial Depth
2050-120. 2060-150 de - Radial Depth
D Z(S)utsige Diameter &
n :Spee
Vi Feed La_ﬂ
Note

+ Recommend Airblow or Oil Mist. When milling copper, recommend Water soluble or Oil coolant

+ This parameter is only for reference. In operation, we recommend fine adjustments to these parameters according to the milling shape,
purpose, machine capability and the operation environment

+ When the parameter exceed the machine's maximum spindle speed, decrease both the spindle speed and the feed rate by the same proportion





