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HARDMAX 2 Flute Long Neck Ball End Mills

Size R0.05~R3

-

Shank Dia [ Back Taper
0/-0.005 | Geometry

Material Applications (+r Highly Recommended © Recommended O Suggested)

Back taper geometry does not apply to
R0.45 or below, and &,/ D=10.

Work Material
CARBON | ALLOY |PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHTE | COPPER | PLASTICS | GLASS | TITANIM | HEAT | CEMENTED |HARDBATILE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE ((NON-METALLIC)
$45C | SK/SCM NAK | ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
855C Sus HPM

1 Variable rake angle design.

Optimized rake angles are designed from the ball tip to the peripheral cutting edge.

2 HARDMAX coating.

HARDMAX coating offers heat resistance, durability and lubricity at a high level.

3 Suitable for various coolant types.

Every coolant offers stable milling.
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Tip point : Negative

Peripheral cutting edge:
Slightly negative

21
L Radius of Diameter Ball Radius ;
Ball Nose Tolerance Accuracy AEREE
% R0.05 ~ R0.075 0/-0.01 +0.002
The shank taper angle shown is not an exact value and to avoid E
contact with the work piece, we recommend the user controls the =
precise value of this angle. Shank taper angle should not make 2 R0.1 ~R3 0/-0.015 +0.005 1l
contact with the work piece. < &l
v
*L Inclined Angle
How to find the best long neck ball series for your material applications
Series Features Ball tip design Csa;rbon S0HRC B0HRC TOHRC
eels
HGLB Especially for hard ,
S O|lo|o|o©
HSLB HSITB'S—/— For hard materials Negative O O O O @)
——
HLB e Multi-purpose Positive L @ @ @ O
i
CSELB Multi-purpose I
=l Ficellent surface qualty |  S12ndard © (@) ©) @,




HARDMAX 2 Flute Long Neck Ball End Mills

Total 325 models Unit (mm)
Model Radius of Effective Length Neck Shank Taper Overall Shank ) Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length Diameter Series
R 2, 2 od; Bta L od 30° 1 130’ > 3
HSLB 2001-002 0.2 45 4 HSLB 0.21 023 025 027 031
HSLB 2001-003 RO.05 0.3 0.08 0.095 11° 45 4 HSLB 032 | 035 037 040 045
HSLB 2001-005 05 45 4 HSLB 054 057 061 064 072
HSLB 20015-003 0.3 45 4 HSLB 036 038 040 042 047
HSLB 20015-005 R0O.075 0.5 012 0.135 1° 45 4 HSLB 057 060 063 0687 075
HSLB 20015-010 1 45 4 HSLB 1.0 115 121 | 127 1.43
HSLB 2002-003 0.3 45 4 HSLB 0.39 | 042 044 048 050
HSLB 2002-005 05 45 4 HSLB 061 064 066 069 074
HSLB 2002-005-6 05 50 6 HSLB 061 064 066 069 074
HSLB 2002-0075 0.75 45 4 HSLB 087 091 095 088 1.05
HSLB 2002-010 1 45 4 HSLB 113 118 122 1268 1.35
HSLB 2002-010-6 1 50 6 HSLB 113 118 122 126 1.35
HSLB 2002-0125 1.25 45 4 HSLB 1.38 1.44 1.49 1.54 1.85
HSLB 2002-015 RO.1 1.5 0.16 0.19 16° 45 4 HSLB 1.64 1.71 1.76 1.82 1.96
HSLB 2002-015-6 1.5 50 6 HSLB 1.64 1.71 1.76 1.82 1.96
HSLB 2002-0175 1.75 45 4 HSLB 1.90 1.97 204 211 2.26
HSLB 2002-020 2 45 4 HSLB 2.16 224 23] 239 257
HSLB 2002-020-6 2 50 6 HSLB 216 224 23] 239 257
HSLB 2002-0225 2.25 45 4 HSLB 242 251 259 268 287
HSLB 2002-025 2.5 45 4 HSLB 268 277 288 2986 3.18
HSLB 2002-030 3 45 4 HSLB 320 330 341 353 379
HSLB 2003-005 0.5 45 4 HSLB 060 063 066 068 073
HSLB 2003-006 0.6 45 4 HSLB 071 | 074 077 080 085
HSLB 2003-0075 0.75 45 4 HSLB 087 091 094 087 1.04
HSLB 2003-010 1 45 4 HSLB 113 118 122 1268 1.34
HSLB 2003-010-6 1 50 5 HSLB 1.3 118 122 126 1.34
HSLB 2003-0125 1.25 45 4 HSLB 1.38 143 148 153 184
HSLB 2003-015 1.5 45 4 HSLB 184 170 176 1.82 194
HSLB 2003-015-6 o158 1.5 0oa . - 50 6 HSLB 184 170 1768 182 194
HSLB 2003-0175 1.75 45 4 HSLB 1.90 197 203 210 225
HSLB 2003-020 2 45 4 HSLB 216 224 231 238 256
HSLB 2003-020-6 2 50 6 HSLB 216 224 23] 238 2.56
HSLB 2003-0225 2.25 45 4 HSLB 242 250 258 267 286
HSLB 2003-025 2.5 45 4 HSLB 268 277 28868 285 3.17
HSLB 2003-030 3 45 4 HSLB 320 330 341 352 378
HSLB 2003-040 4 45 4 HSLB 423 437 451 466 5.00
HSLB 2003-050 5 45 4 HSLB 526 543 561 580  6.23
HSLB 2004-005 0.5 45 4 HSLB 080 063 065 068 0.72
HSLB 2004-0075 0.75 45 4 HSLB 086 090 093 096 1.03
HSLB 2004-010 1 45 4 HSLB 113 117 121 125 1.33
HSLB 2004-010-6 1 50 5 HSLB 113 117 121 125 1.33
HSLB 2004-0125 1.25 45 4 HSLB 1.37 143 148 152 1.83
HSLB 2004-015 RO.2 1.5 0.32 0.39 16° 45 4 HSLB 164 170 175 181 193
HSLB 2004-015-6 1.5 50 6 HSLB 164 170 175 1.81 1.93
HSLB 2004-0175 1.75 45 4 HSLB 190 197 203 209 224
HSLB 2004-020 2 45 4 HSLB 216 223 230 238 255
HSLB 2004-020-6 2 50 6 HSLB 216 223 230 238 255
HSLB 2004-0225 2.25 45 4 HSLB 242 250 258 266 285




HARDMAX 2 Flute Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Overall Shank ) Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length Diameter Series
R e, 2 od; Bta L od 30 1y 2 I
HSLB 2004-025 2.5 45 4 HSLB 2.68 2.76 2.85 2.95 3.16
HSLB 2004-025-6 2.5 50 6 HSLB 2.68 2.76 2.85 2.95 3.16
HSLB 2004-030 3 45 4 HSLB 3.20 3.30 3.40 3.62 3.77
HSLB 2004-030-6 3 50 6 HSLB 3.20 3.30 3.40 3.52 3.77
HSLB 2004-035 3.5 45 4 HSLB 3.71 3.83 395 409 | 438
RO.2 0.32 0.39 16°
HSLB 2004-040 4 45 4 HSLB 423 | 436 | 450 | 466 | 4.99
HSLB 2004-040-6 4 50 6 HSLB 423 436 450 466 499
HSLB 2004-045 4.5 45 4 HSLB 474 489 5.05 5.22 5.61
HSLB 2004-050 5 45 4 HSLB 5.26 543 5.60 5.79 B6.22
HSLB 2004-060 6 45 4 HSLB 6.29 6.49 6.70 6.93 7.44
HSLB 2005-010 1 45 4 HSLB 1.12 1.17 1.21 1.24 1.32
HSLB 2005-0125 1.25 45 4 HSLB 1.37 1.43 1.47 1.62 1.62
HSLB 2005-015 1.5 45 4 HSLB 1.63 1.70 1.75 1.80 1.92
HSLB 2005-015-6 1.5 50 6 HSLB 1.63 1.70 1.75 1.80 1.92
HSLB 2005-0175 1.75 45 4 HSLB 1.90 196 202 209 223
HSLB 2005-020 2 45 4 HSLB 216 223 230 237 254
HSLB 2005-020-6 2 50 6 HSLB 2.16 1 223 230 237 254
HSLB 2005-0225 2.25 45 4 HSLB 2.42 2.50 2.57 2.66 2.84
HSLB 2005-025 2.5 45 4 HSLB 2.68 2.76 2.85 294  3.15
HSLB 2005-025-6 2.5 50 6 HSLB 2.68 2.76 2.85 294 | 3.15
HSLB 2005-030 3 45 4 HSLB 3.20 3.29 3.40 3.51 3.76
HSLB 2005-030-6 3 50 6 HSLB 3.20 3.29 3.40 3.51 3.76
R0O.25 0.4 0.49 16°
HSLB 2005-035 3.5 45 4 HSLB 3.71 3.83 395 4.08 | 437
HSLB 2005-040 4 45 4 HSLB 423 | 436 | 450 | 465 | 4.98
HSLB 2005-040-6 4 50 6 HSLB 423 436 | 450 465 | 498
HSLB 2005-045 4.5 45 4 HSLB 474 4.89 5.05 5.22 B.5e
HSLB 2005-050 5 45 4 HSLB 5.26 542 5.60 5.79 6.21
HSLB 2005-055 5.5 45 4 HSLB 5.77 5.96 6.15 6.36 6.82
HSLB 2005-060 6 45 4 HSLB 629 649 670 683 743
HSLB 2005-070 7 45 4 HSLB 732 755 780 806 865
HSLB 2005-080 8 45 4 HSLB 835 862 890 920 988
HSLB 2005-090 9 45 4 HSLB 9.38 968 1000 1034 11.10
HSLB 2005-100 10 50 4 HSLB 1042 1075 | 11.10 1 1148 1232
HSLB 2006-010 1 45 4 HSLB 1.12 1.16 1.20 1.24 1.31
HSLB 2006-0125 1.25 45 4 HSLB 1.37 1.42 1.47 1.51 1.81
HSLB 2006-015 1.5 45 4 HSLB 1.63 1.69 1.74 1.80 1.91
HSLB 2006-015-6 1.5 50 6 HSLB 1.63 1.69 1.74 1.80 1.91
HSLB 2006-0175 1.75 45 4 HSLB 1.89 1.96 2.02 2.08 2.22
HSLB 2006-020 2 45 4 HSLB 2.15 2.23 2.29 2.36 2.52
HSLB 2006-020-6 2 50 6 HSLB 2.15 2.23 2.29 2.36 2.52
HSLB 2006-0225 RO.3 2.25 048 059 . 45 4 HSLB 2.42 2.49 2.57 2.65 2.83
HSLB 2006-025 2.5 45 4 HSLB 2.67 2.76 284 293 3.14
HSLB 2006-025-6 2.5 50 6 HSLB 2.67 2.76 284 293 3.14
HSLB 2006-030 3 45 4 HSLB 3.19 3.29 3.39 350 375
HSLB 2006-030-6 3 50 6 HSLB 3.19 3.29 3.39 3.0  3.75
HSLB 2006-035 3.5 45 4 HSLB 3.71 3.82 394 407 | 4.36
HSLB 2006-040 4 45 4 HSLB 423 436 449 4864 497
HSLB 2006-040-6 4 50 6 HSLB 423 436 449 464 497
HSLB 2006-045 4.5 45 4 HSLB 474 489 5.04 521 5.658




HARDMAX 2 Flute Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Overall Shank S Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length Diameter
R 2, 2 @d; Bta L od 30’ 1° 1°30° > 3
HSLB 2006-050 5 45 4 HSLB 526 b42  bbg 578 820
HSLB 2006-050-6 5 50 6 HSLB 526 | 542 | 559 578 | 6.20
HSLB 2006-055 5.5 45 4 HSLB 577 585 6.14 635 6.8]
HSLB 2006-060 6 45 4 HSLB 629 649 669 692 742
HSLB 2006-060-6 6 50 6 HSLB 629 649 669 692 742
HSLB 2006-065 6.5 45 4 HSLB 680 702 725 749 803
HSLB 2006-070 RO.3 7 0.48 0.58 16° 45 4 HSLB 732 755 780 806 864
HSLB 2006-080 8 45 4 HSLB 835 861 890 | 920 9.87
HSLB 2006-080-6 8 50 6 HSLB 835 861 890 920 987
HSLB 2006-090 9 45 4 HSLB 9.38 968 10.00 10.34 11.09
HSLB 2006-100 10 50 4 HSLB 1041 11074 11.10 1147 1231
HSLB 2006-100-6 10 50 6 HSLB | 1041 10.74 11.10 11.47 1231
HSLB 2006-120 12 50 4 HSLB | 1248 1287 13.30 13.75 14.76
HSLB 2007-020 2 45 4 HSLB 2.15 | 222 229 | 236 | 251
HSLB 2007-040 RO.35 4 056 0.69 . 45 4 HSLB 422 435 449 463 4096
HSLB 2007-060 6 45 4 HSLB 629 648 6.69 691 7.41
HSLB 2007-080 8 45 4 HSLB 8.35 861 889 919 986
HSLB 2008-020 2 45 4 HSLB 2.15 | 222 | 228 235 | 250
HSLB 2008-020-6 2 50 6 HSLB 215 222 | 228 235 250
HSLB 2008-030 3 45 4 HSLB 319 328 338 349 373
HSLB 2008-030-6 3 50 6 HSLB 319 328 338 349 373
HSLB 2008-040 4 45 4 HSLB 422 435 448 463 495
HSLB 2008-040-6 4 50 6 HSLB 422 435 448 4863 495
HSLB 2008-050 5 45 4 HSLB 525 | 541 5568 577 6.17
HSLB 2008-060 6 45 4 HSLB 629 648 6.68 6.9] 7.40
HSLB 2008-060-6 RO.4 6 0.64 0.79 16° 50 6 HSLB 8.29 648 6.68 691 7.40
HSLB 2008-070 7 45 4 HSLB 732 754 779 804 862
HSLB 2008-080 8 45 4 HSLB 8.35 861 889 9.18 984
HSLB 2008-080-6 8 50 6 HSLB 8.35 861 889 918 984
HSLB 2008-090 9 45 4 HSLB 9.38 | 967 | 999 1032 | 11.07
HSLB 2008-100 10 50 4 HSLB | 1041 1074 1 11.09 1146 1229
HSLB 2008-100-6 10 50 6 HSLB 1041 1074 11.08 1146 1229
HSLB 2008-120 12 50 4 HSLB 1247 1287 1329 1374 1474
HSLB 2008-160 16 50 4 HSLB 1660 17.13 1769 1829 19.63
HSLB 2009-020 2 45 4 HSLB 215 222 | 228 234 249
HSLB 2009-040 4 45 4 HSLB 422 435 448 462 494
HSLB 2009-060 6 45 4 HSLB 628 648 6.68 690 7.39
HSLB 2009-080 8 45 4 HSLB 8.35 8861 888 9.18 9383
HSLB 2009-100 RO.45 10 0.72 0.89 16° 45 4 HSLB 1041 | 1073 11.08 1145 1228
HSLB 2009-120 12 50 4 HSLB 1247 1286 1328 1373 14.73
HSLB 2009-140 14 50 4 HSLB 1454 1499 1548 16.01 17.18
HSLB 2009-160 16 50 4 HSLB 1660 17.12 17.68 1829 19.62
HSLB 2009-180 18 55 4 HSLB | 18.66 | 19.25 | 19.89 20.56 22.07
HSLB 2010-020 2 45 4 HSLB 216 222 228 235 249
HSLB 2010-025 2.5 45 4 HSLB 268 276 283 292 3.1
HSLB 2010-030 3 45 4 HSLB 320 329 | 338 349 372
RO.5 0.8 0.98 16°
HSLB 2010-030-6 3 50 6 HSLB 320 329 338 349 372
HSLB 2010-040 4 45 4 HSLB 423 435 449 463 4094
HSLB 2010-040-6 4 50 6 HSLB 423 435 449 463 494




HARDMAX 2 Flute Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Overall Shank — Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length Diameter
R 2, 2 @d; Bta L od 30’ 1° 1°30° > 3
HSLB 2010-050 5 45 4 HSLB 526 b42  bbg 577 6.18
HSLB 2010-050-6 5 50 6 HSLB 526 542 ©b59 577 6.16
HSLB 2010-060 6 45 4 HSLB 629 648 669 690 7.39
HSLB 2010-060-6 6 50 6 HSLB 629 648 669 690 7.39
HSLB 2010-070 7 45 4 HSLB 732 755 779 804 881
HSLB 2010-070-6 7 50 6 HSLB 732 755 779 804 881
HSLB 2010-080 8 45 4 HSLB 8.36 861 889 9.18 984
HSLB 2010-080-6 8 50 6 HSLB 8.36 861 889 9.18 984
HSLB 2010-090 9 45 4 HSLB 939 968 999 1032 11.06
HSLB 2010-100 10 45 4 HSLB 1042 1074 11.09 1146 12.28
HSLB 2010-100-6 RO.5 10 0.8 0.98 16° 50 6 HSLB 1042 1074 11.08 1146 12.28
HSLB 2010-120 12 45 4 HSLB 1248 1287 1328 1374 14.73
HSLB 2010-120-6 12 50 6 HSLB 1248 | 1287 13.28 13.74 14.73
HSLB 2010-140 14 50 4 HSLB 1454 1500 15489 1601 17.18
HSLB 2010-140-6 14 60 6 HSLB 1454 15.00 1549 16.01 17.18
HSLB 2010-160 16 50 4 HSLB 1661 | 17.13 17.69 1829  19.62
HSLB 2010-160-6 16 60 6 HSLB 1661 | 17.13 1768 1829 19.62
HSLB 2010-180 18 55 4 HSLB 18687 19.26 19.89 2057 2207
HSLB 2010-200 20 55 4 HSLB 20.73 21.39 22.09 2285 2452
HSLB 2010-200-6 20 70 6 HSLB 20.73 21.39 22.08 2285 24.52
HSLB 2010-220-6 22 70 6 HSLB 22.80 2352 24.29 25.12 26.97
HSLB 2012-025 2.5 45 4 HSLB 254 260 267 274 2291
HSLB 2012-040 4 45 4 HSLB 408 420 432 445 475
HSLB 2012-060 6 45 4 HSLB 6.15 6.33 652 673 7.19
HSLB 2012-060-6 6 50 6 HSLB 6.15 6.33 | 652 673 7.19
HSLB 2012-080 8 45 4 HSLB 8.21 846 8.72  9.0I1 9.64
HSLB 2012-080-6 8 50 6 HSLB 8.21 846 8.72  9.0I 9.64
HSLB 2012-100 10 45 4 HSLB 1027 1059 1092 11.28 12.09
HSLB 2012-100-6 RO.6 10 0.96 1.19 16° 50 6 HSLB 10.27 | 1059 1092 11.28 12.09
HSLB 2012-120 12 45 4 HSLB 12.833 1272 13.12 1356 14.54
HSLB 2012-120-6 12 50 6 HSLB 12.33 1272 13.12 1356 14.54
HSLB 2012-140 14 50 4 HSLB 1440 1485 1533 1584 16.98
HSLB 2012-160 16 50 4 HSLB 16.46 | 16.98 1753 18.12 1943
HSLB 2012-160-6 16 60 6 HSLB 1646 16.98 1753 18.12 1943
HSLB 2012-180 18 55 4 HSLB 1852 19.11 1973 20.39 21.88
HSLB 2012-200 20 60 4 HSLB 20.58 2123 2193 2267 24.33
HSLB 2014-060 6 45 4 HSLB 6.18 636 655 676 7.22
HSLB 2014-080 8 45 4 HSLB 824 849 875 903 966
RQO.7 1.12 1.37 16°
HSLB 2014-120 12 45 4 HSLB 12.37 | 1275 13.15 1359 14.56
HSLB 2014-160 16 50 4 HSLB 1649 17.01 1756 18.14 19.45
HSLB 2015-030 3 45 4 HSLB 308 316 324 333 353
HSLB 2015-040 4 45 4 HSLB 4.11 423 434 447 476
HSLB 2015-060 6 45 4 HSLB 6.18 635 655 675 7.20
HSLB 2015-060-6 6 50 6 HSLB 8.18 635 655 675 7.20
HSLB 2015-080 RO.75 8 1.2 1.47 16° 45 4 HSLB 824 848 875 903 965
HSLB 2015-080-6 8 50 6 HSLB 824 848 | 875 903 | 965
HSLB 2015-100 10 45 4 HSLB 10.30 1061 1095 11.30 12.10
HSLB 2015-100-6 10 50 6 HSLB 10.30 1061 1095 11.30 12.10
HSLB 2015-120 12 45 4 HSLB 12.37 | 1274 13.15 1358 14.55




HARDMAX 2 Flute Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Overall Shank ) Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length Diameter Series
R e, 2 od, Bta L od 30 T 3 | o 3
HSLB 2015-120-6 12 50 6 HSLB 1237 1274 13.15 13568 1455
HSLB 2015-140 14 50 4 HSLB 1443 1487 1535 1586 16.99
HSLB 2015-160 16 50 4 HSLB 1649 1700 1755 18.14 1944
HSLB 2015-160-6 16 60 6 HSLB 16.49 1700 1755 18.14 1944
HSLB 2015-180 18 55 4 HSLB | 18.55 19.183 | 19.75 2041 21.89
RO.75 1.2 1.47 16°
HSLB 2015-200 20 55 4 HSLB 2062 2126 21.95 2269 24.34
HSLB 2015-200-6 20 60 6 HSLB 2062 21.26 21.95 2269 24.34
HSLB 2015-220 22 55 4 HSLB |22.68 | 23.39 | 24.15 | 24.97 |Nolnterference
HSLB 2015-250 25 65 4 HSLB 2b.77 26.59 2745 28.38 Nohterferens
HSLB 2015-300 30 70 4 HSLB | 30.93 | 31.91 | 32.96 | 34.08 |Nolterference
HSLB 2016-040 4 45 4 HSLB 4.09 420 432 445 472
HSLB 2016-080 8 45 4 HSLB 822 846 872 900 962
HSLB 2016-120 RO.8 12 1.28 1.68 16° 45 4 HSLB | 1235 1272 13.12 1355 | 1451
HSLB 2016-160 16 50 4 HSLB | 1647 1698 1753 18.11 1941
HSLB 2016-200 20 55 4 HSLB | 20.60 21.24 21.93 2266 (e
HSLB 2018-040 4 45 4 HSLB 409 420 431 443 470
HSLB 2018-060 6 45 4 HSLB 6.15 68.33 | 6.5] 6.71 7.15
HSLB 2018-080 8 45 4 HSLB 822 846 871 899 960
HSLB 2018-100 10 45 4 HSLB 10.28 1059 1091 11.26 12.04
HSLB 2018-120 12 45 4 HSLB 1234 1272 13.11 1354 1449
HSLB 2018-160 RO.9 16 1.44 1.78 16° 50 4 HSLB 16.47 1697 1752 18.10 19.39
HSLB 2018-180 18 55 4 HSLB 1853 19.10 19.72 2037 21.83
HSLB 2018-200 20 55 4 HSLB | 20.59 21.23 21.92 22.65 Nhtrferencs
HSLB 2018-220 22 60 4 HSLB | 22.66 2336 24.12 24.93 Noherference
HSLB 2018-250 25 65 4 HsLB | 25.75 2656 27.42 2834 loher:
HSLB 2018-300 30 70 4 HSLB | 30.91 |31.88 | 32.92 |Nolnterference No nterference
HSLB 2020-030 3 45 4 HSLB 3.06 3,13 320 328 346
HSLB 2020-040 4 45 4 HsLe | 409 419 430 442 468
HSLB 2020-040-6 4 50 6 HSLB 409 419 430 442 468
HSLB 2020-060 6 45 4 HSLB 6.15 632 650 6.70 7.13
HSLB 2020-060-6 6 50 6 HSLB 6.15 632 650 670 7.13
HSLB 2020-080 8 45 4 HSLB 8.21 845 870 897 | 09588
HSLB 2020-080-6 8 50 6 HSLB 8.21 845 870 897 | 9588
HSLB 2020-100 10 45 4 HSLB 1028 1058 1090 11.25 12.02
HSLB 2020-100-6 10 50 6 HSLB 1028 1058 1090  11.25 12.02
HSLB 2020-120 12 45 4 HSLB 1234 12,71 13.10 1353 1447
HSLB 2020-120-6 12 50 6 HSLB 1234 1271 13.10 1353 | 1447
HSLB 2020-130 R1 13 1.8 1.98 16° 45 4 HSLB 1337 1377 1420 1467 15.69
HSLB 2020-140 14 50 4 HSLB | 1440 14.84 1531 1580 16.92
HSLB 2020-160 16 50 4 HSLB 168.46 1697 1751 18.08 19.36
HSLB 2020-160-6 16 60 6 HSLB | 168.46 1697 1751 18.08 19.36
HSLB 2020-180 18 55 4 HSLB | 1853 | 19.10 | 19.71 | 20.36 |Nolnterference
HSLB 2020-200 20 55 4 HSLB 2059 21.23 2191  22.64 Nohtrferencs
HSLB 2020-200-6 20 70 6 HSLB 2059 2123 2191 2264 24.26
HSLB 2020-220 22 60 4 HSLB 2265 2336 24.11 24.91 Nohterferene
HSLB 2020-250 25 65 4 HSLB |25.75 | 26.55 | 27.41 | 28.33 |Nolnterference
HSLB 2020-250-6 25 80 6 HSLB | 25.75 26.55 2741 28.33  30.38
HSLB 2020-270 27 65 4 HSLB | 27.81 28.68 29.61 MNolueference Nolnterference
HSLB 2020-300 30 70 4 HSLB | 30.90 31.88 | 32.91 MNoluerference|Nolnterference




HARDMAX 2 Flute Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Overall Shank — Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length Diameter
R e, 2 ®d; Bta L od 30 oty 2 3
HSLB 2020-300-6 30 80 6 HSLB 3090 31.88 3291 34.02 36.50
HSLB 2020-320 32 70 4 HSLB | 32.97 34.01 | 35.11 |Nolnterference|Nolnterference
HSLB 2020-350 35 . 80 4 HSLB | 36.068 37.20 | 38.42 [Nolnterference| Nolnterference
HSLB 2020-350.8 35 e 18 ° 80 6 HSLB | 36.06 37.20 3842  39.72 Mol
HSLB 2020-400 40 80 4 HSLB | 41.22 | 42.52 |\oltaference | Nolrteiference | No Iterference
HSLB 2020-400-6 40 90 6 HSLB | 41.22 4252 4392 4541 |Wohefer:
HSLB 2025-060 6 45 4 HSLB 620 636 | 653 8672 7.14
HSLB 2025-080 8 45 4 HSLB 826 849 874 900 959
HSLB 2025-100 10 45 4 HSLB 10.32 | 1062 1084 11.28 12.03
HSLB 2025-150 15 50 4 HSLB 1548 1594 1644 1697 lohefen:
R1.25 2 2.45 16°
HSLB 2025-200 20 55 4 HSLB 2084 2127 21.94 2266 lohkec:
HSLB 2025-250 25 65 4 HSLB |25.79 | 26.59 | 27.44 |Nokterference|Nolnterference
HSLB 2025-300 30 70 4 HSLB | 30.95 | 31.92 |Nolnterference | Nolnterference | No nterference
HSLB 2025-350 35 70 4 HSLB | 36.11 | 37.24 |Noterference | Nolnterference Nolnterference
HSLB 2030-060 6 16° 60 6 HSLB 6.19 634 | 651 668 7.08
HSLB 2030-060-3 6 — 60 3 HSLB | Nolnterierence Nolnterference | No Interference | Nolnterference | No Interference
HSLB 2030-060-4 6 60 4 HSLB 6.19  6.34 651 6.68 7.08
HSLB 2030-080 8 60 6 HSLB 825 847 871 8956 953
HSLB 2030-100 10 60 6 HSLB 10.31 1060 1091 11.24 11.98
HSLB 2030-120 12 60 6 HSLB 1238 1273 13.11 1352 1442
HSLB 2030-140 14 80 6 HSLB | 14.44 14586 1531 1579 16.87
HSLB 2030-150 15 60 6 HSLB 1647 1593 1641 16.93 18.09
HSLB 2030-160 16 60 6 HSLB 1650 1699 1751 1807 19.32
R1.5 2.4 2.95
HSLB 2030-180 18 i 60 6 HSLB 18566 19.12 1971 2035 21.77
HSLB 2030-200 20 '° 70 6 Hslg 2063 2125 2191 2263 24.2]
HSLB 2030-220 22 70 6 HSLB 22.69 23.38 24.12 24.90 26.66
HSLB 2030-250 25 70 6 HSLB | 25.78 26.57 27.42 28.32  30.33
HSLB 2030-270 27 70 6 Halg 27.85 2870 29.62 30.60 W
HSLB 2030-300 30 70 6 HSLB | 30.94 31.90 32.92  34.01 Nohterference
HSLB 2030-320 32 80 B HSLB | 33.00 | 34.03 35.12 36.29 |Nointererence
HSLB 2030-350 35 80 S] HSLB | 36.10 37.22 38.42 39.71 [olereence
HSLB 2030-400 40 80 6 HSLB |41.25 | 42.55 | 43.92 |Nolnterference Nointerference
HSLB 2035-100 10 60 6 HSLB 10.31 1059 1088 11.21 1192
HSLB 2035-150 15 60 6 HSLB | 1546 1591 1639 1690 18.04
HSLB 2035-200 20 65 6 HSLB 2062 21.23 2189 2259 24.16
HSLB 2035-250 R1.75 25 2.8 3.45 16° 70 6 HSLB 25.78 26.56 27.39 28.29 lohtrference
HSLB 2035-300 30 70 6 HSLB 30.93 31.88  32.89 33.98 lohterference
HSLB 2035-400 40 90 6 HSLB |41.25 | 42.63 | 43.90 |Nolntererence Nolnterference
HSLB 2035-450 45 90 S] HSLB | 46.40 | 47.85 | 49.40 |Nolneference|Nonterference
HSLB 2040-080 8 16° 70 6 HSLB 823 844 866 889 942
HSLB 2040-080-4 8 — 70 pal HSLB  [Nolnterference [No Interference | No Interference | No Interference | No Interference
HSLB 2040-100 10 70 6 HSLB 10.30 1057 1086 11.17 11.87
HSLB 2040-120 12 70 6 HSLB 12.36 | 1270 | 13.06 1345  14.31
HSLB 2040-140 14 70 6 HSLB | 1442 1483 1526 1573 16.76
HSLB 2040-150 Re 15 a2 895 70 6 HSLB | 1545 1589 16.36 16.86 17.99
HSLB 2040-160 16 16 70 6 HSLB 1649 16.96 1746 18.00 19.21
HSLB 2040-180 18 70 6 HSLB | 18.55 | 19.09 19.66  20.28 |Woiterferencs
HSLB 2040-200 20 70 6 HSLB | 2061 [21.22 | 21.86 | 22.56 |Nointererence
HSLB 2040-220 22 70 6 HSLB | 22.67 23.35 24.07 24.84 lohtifeece




HARDMAX 2 Flute Long Neck Ball End Mills

Model Radius of Effective Length Neck Shank Taper Overall Shank Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length Diameter Series
R 2, 2 od; Bta L od 30’ 1e 1°30° o 3
HSLB 2040-250 25 70 6 HSLB 2B.77 | 26.54 | 27.37 28.25 Nohterference
HSLB 2040-270 27 70 6 HSLB | 27.83 2867 | 29.57 | 30.53 |oleferenc
HSLB 2040-300 30 70 5] HSLB 30.93 | 31.87 | 32.87 |Nolterferencel No nterferencel
HSLB 2040-320 32 80 6 HSLB | 32.99 | 34.00 | 35.07 |Nolnterference Nolnterference
HSLB 2040-350 R2 35 3.2 3.95 16° 80 6 HSLB 36.08 | 37.19 | 38.37 |Nolnterferencel No nterference
HSLB 2040-400 40 90 6 HSLB |41.24 | 42.51 |Nolnterference Nolnterferencel No nterference
HSLB 2040-450 45 90 S] HSLB | 46.40 | 47.84 |Nolnterference | Nohtarference| No Interference
HSLB 2040-500 50 100 6 HSLB |51.55 | 53.16 |Nolnterferencel|Nolnterference [No nterference
HSLB 2040-600 60 120 6 HSLB 61.87 |Nolhtererencel | Nolnterference | No Interference | No Interference
HSLB 2050-100 10 70 6 HSLB 1028 | 10.64 1081 11.10|11.76
HSLB 2050-150 15 70 6 HSLB | 1544 1586 16.31 | 16.80 [Nolefeenc
HSLB 2050-200 20 70 6 HSLB |20.60 | 21.19 | 21.82 |Nolnterference|Nolnterference
HSLB 2050-250 25 70 6 HSLB | 25.75 26.51 |Nolterference|Nolnterference| Nolnterference
HSLB 2050-300 R2.5 30 4 4.95 16° 80 6 HSLB |30.91 | 31.83 |\olterference Nolnterference | Nolnterferencel
HSLB 2050-350 35 80 6 HSLB | 36.07 |Nointerference | Nolnterference | No ntarference | No Interference
HSLB 2050-400 40 90 6] HSLB | 41.22 |Nolnterferencel Nolnterference |No Interferencel No Inteferencel
HSLB 2050-450 45 100 6 HSLB | 46.38 |Nolnterference |Nolnterference | No nterference | No Interference
HSLB 2050-500 50 100 6 HSLB | 51.54 |Nolnterierencel Nolnterferancel|No nterferencel No Interforancel
HSLB 2060-100 10 80 6 HSLB  |Nolnterference | Nolnterference | No Interference | No Interference | No Interference
HSLB 2060-150 15 80 6 HSLB  [Nolnterferencel|No nterferencel No Interferencel [No Interferencel No Interferencel
HSLB 2060-180 18 80 6 HSLB  [Nolhterferencel |No nterferencel No Interferencel No nterferencel [No Interferencel
HSLB 2060-200 20 80 6 HSLB  |Nolnterferencel Nolnterferencel No Iterferencel | No Interferencel| No Interferencel,
HSLB 2060-220 22 80 6 HSLB | ) Interferencel | No Interferencel [No Interferencel | No Interference
HSLB 2060-250 25 80 6 HSLB  Nolnterferencel|Nolnterfeencl Nolnterfrencel [No'Iterfrencel| NoIterfarence
HSLB 2060-270 27 80 6 HGLB  |Nelnterferencel Mo ntererencel No nteferencel| No terferencel o Intererencel
R3 4.8 5.95 —

HSLB 2060-300 30 80 6 HSLB [Nl lo Interferencel| No Interferencel [No Interferencel | No Interference
HSLB 2060-320 32 80 6 HSLB  |Nolnterferencel Nonterferencel |No Interferencel |No Interferencel| No Interference
HSLB 2060-350 35 80 6 HSLB  [Nolnterferencel No Interferencel [No Interferencel | No Ineferencel| No Interference
HSLB 2060-400 40 Q0 6 HSLB  |Nolterferencel Nolnterferencel Mo Interferencel No nterferencel| No nteference
HSLB 2060-450 45 100 6 HSLB  |Nolnterferencel o Interferencel No Interferencel No Ineferencel | No Interferencel;
HSLB 2060-500 50 120 6 HSLB Mol 1{No Interferencel |No Interferencel | No Interferencel [N I

HSLB 2060-600 60 120 6 HSLB  |Nolnterference | No Interference | NoInterference | No Interference [No Interferencel




HARDMAX 2 Flute Short Shank Long Neck Ball End Mills
e —

Size R0.1~R3

Short Shank Series

Material Applications (+r Highly Recommended © Recommended © Suggested)

Back Taper

@] | W shenk Dia
] 50° 010005
S— /
R0.1~R2 R3

Geometry

| Back taper geometry does not apply to

' R0.4 or below, and £,

/ D=10.

Work Material
CARBON ALLOY  (PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHITE | COPPER PLASTICS GLASS TITANIUM HEAT CEMENTED | HARDBRITTLE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE |(NON-METALLIC)
$45C | SK/SCM NAK ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
8550 SuS HPM

1 Short shank for high accuracy shrink-fit holder.

2 Variable rake angle design.

Optimized rake angles are designed from the ball tip to the peripheral cutting edge.

3 HARDMAX coa

ing.

HARDMAX coating off

4 Suitable for various coolant types.

Every coolant offers stable milling.
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fers heat resistance, durability and lubricity at a high level.

The shank taper angle shown is not an exact value and to avoid
contact with the work piece, we recommend the user controls the
precise value of this angle. Shank taper angle should not make

contact with the work piece.

Short overhang length with short shank length!

Conventional series

Short shank series

F Actual Effective Length

—K Inclined Angle

Short overhang length minimizes tool run-out :

1. High precision milling
2. Minimizes vibration and chattering
3. Longer tool life

Ideal for tool holders where the maximum insertion is short.

Tighter Tolerance Design! Diameter Tolerance, Ball Radius Accuracy, and Shank Diameter Tolerance

HSB / HSLB Tolerance

HSB-S / HSLB-S Tolerance

Radius of Diameter Ball Radius Shank Diameter Radius of Diameter Ball Radius Shank Diameter
Ball Nose Tolerance Accuracy Tolerance Ball Nose Tolerance Accuracy Tolerance
_ 0/-0.005 RO.1~R1 | 0/-0.008
R0.1 ~R3 0/-0.015 +0.005 (h5) - +0.003 0/-0.004
R1.5~R2 (ha)
——— 0/-0.01
R3 +0.005

®

Shank diameter tolerance h4!



HARDMAX 2 Flute Short Shank Long Neck Ball End Mills

Total 61 models Unit (mm)
Model Radius of Effective Length Neck Shank Taper | Overall Shank Shank ) Effective Length by Inclined Angles
Number Ball Nose Length of Cut Diameter Angle Length | Diameter | Length Series
R 2, 2 ®d; Bta L ®d H 30° 1° 1°30° x 3
HSLB 2002-005S 0.5 35 4 26.0 HSLB-S 0683 066 068 0.7 0.76
RO.1 0.186 0.19 16°
HSLB 20020108 1 €5 4 255  HSLBS 1.15 120 124 | 128 137
HSLB 2003-005S 0.5 35 4 26.0 HSLBS 063 065 068 070 075
HSLB 2003-0075S 0.75 35 4 26.0 HSLBS 089 092 096 099 1.05
RO.15 0.24 0.29 16°
HSLB 2003-0108 1 35 4 255  HSLBS 1.15 1.19 | 123 127 1.386
HSLB 2003-015S 1.5 35 4 250 HSLBS 166 172 177 183 196
HSLB 2004-005S 0.5 35 4 26,5  HSLBS 063 065 067 070 074
HSLB 2004-010S 1 35 4 26.0 HSLBS 1.15 1.9 123 126 1.35
HSLB 2004-015S 1.5 35 4 255  HSLBS 166 171 | 177 182 195
RO.2 0.32 0.39 16’
HSLB 2004-020S 2 35 4 250 HSLBS 218 225 232 239 256
HSLB 2004-025S 25 35 4 245  HSLB-S 270 278 287 296 3.17
HSLB 2004-030S 3 35 4 240 HSLB-S 321 331 342 353 379
HSLB 2005-0108 1 35 4 26.0 HSLB-S 1.15 1.19 1.22 1.26 1.34
HSLB 2005-015S 1.5 35 4 25.5 HSLB-S 1.65 1.71 1.76 1.82 1.94
HSLB 2005-020S R0O.25 2 0.4 0.49 16° 35 4 25.0 HSLB-S 2.18 224 23] 2.39 255
HSLB 2005-025S 2.5 35 4 24.5 HSLB-S 269 278 286 286 3.16
HSLB 2005-030S 3 35 4 24.0 HSLB-S 3.21 3.31 3.41 353 377
HSLB 2006-010S 1 35 4 26.0 HSLB-S 1.14 1.18 1.22 1.25 1.33
HSLB 2006-015S 1.5 35 4 25.5 HSLB-S 1.65 1.71 1.76 1.81 1.93
HSLB 2006-020S 2 35 4 25.0 HSLB-S 2.17 224 23] 238 254
HSLB 2006-030S = RO.3 3 0.48 0.59 16° 35 4 240 @ HSLB-S 321 331 341 352 378
HSLB 2006-040S 4 40 4 28.0 HSLBS 424 437 451 4668 499
HSLB 2006-0508 5 40 4 270 HSLB-S 527 544 581 580 621
HSLB 2006-060S 6 40 4 26.0 HSLBS 830 650 671 693 743
HSLB 2008-020S 2 35 4 255  HSLB-S 217 223 230 237 252
HSLB 2008-030S 3 35 4 245 HSLB-S 321 330 340 350 374
R0O.4 0.64 0.79 16°
HSLB 2008-040S 4 35 4 235  HSLBS 424 438 450 464 497
HSLB 2008-060S 6 40 4 26,5 HSLB-S 830 649 670 692 741
HSLB 2010-020S 2 35 4 255  HSLB-S 218 224 230 2368 251
HSLB 2010-025S 25 35 4 250 HSLB-S 270 277 285 293 312
HSLB 2010-030S 3 35 4 245 | HSLB-S 321 330 340 350 373
RO.5 0.8 0.98 16°
HSLB 2010-040S 4 35 4 23.5 HSLB-S 424 437 450 464 496
HSLB 2010-060S 6 40 4 26.5 HSLB-S 6.31 650 6.70 692 740
HSLB 2010-080S 8 40 4 24.5 HSLB-S 837 | 863 890 | 920 6 985
HSLB 2015-0308 3 35 4 25.5 HSLB-S 3.10 318 326 | 335 355
HSLB 2015-040S 4 35 4 24.5 HSLB-S 413 424 436 | 449 477
HSLB 2015-060S R0.75 6 1.2 1.47 16’ 40 4 27.5 HSLB-S 6.19 637 6568 676 722
HSLB 2015-080S 8 40 4 25.5 HSLB-S 825 850 876 904 9867
HSLB 2015-100S 10 40 4 235 @ HSLB-S 1032 1063 1096 11.32 12.11
HSLB 2020-030S 3 35 4 26,5 @ HSLBS 307 314 321 | 329 347
HSLB 2020-040S 4 35 4 255  HSLB-S 4.10 420 431 443 470
HSLB 2020-060S 6 35 4 235 HSLBS 6.16 633 651 671 7.14
HSLB 2020-080S 8 40 4 26,5 @ HSLBS 823 846 872 899 959
HSLB 2020-100S = R1 10 1.8 1.98 16° 40 4 245 HSLBS 1029 1059 1092 11268 1204
HSLB 2020-120S 12 45 4 275  HSLBS 1235 1272 13.12 1354 1448
HSLB 2020-140S 14 45 4 255 @ HSLBS 1441 1485 1532 1582 1693
HSLB 2020-160S 16 50 4 285 @ HSLBS 1648 1898 1752 1810 1938
HSLB 2020-200S 20 50 4 245 = HSLB-S 2060 21.24 21.92 22.65 Nrece



HARDMAX 2 Flute Short Shank Long Neck Ball End Mills

Model

Radius of

Effective

Length

Neck

Shank Taper

Overall

Shank

Shank

Effective Length by Inclined Angles

Number Ball Nose Length of Cut Diameter Angle Length Diameter Length Series
R 2, e @d; Bta L ¢d H 30’ 1° 1°30’ 2 3
HSLB 2030-060-4S 6 35 4 25.0 HSLB-S 620 635 652 669 7.09
HSLB 2030-080-4S 8 40 4 28.0 HSLB-S 826 848 872 897 954
HSLB 2030-100-4S 10 40 4 26.0 HSLB-S | 10.32 10.61 | 10.92 | 11.25 |Nohterererce
R1.5 2.4 2.95 16°
HSLB 2030-120-4S 12 40 4 24.0 HSLB-S | 12.38 | 12.74 | 13.12 | 13.53 |Nolnterference
HSLB 2030-160-4S 16 45 4 25.0 HSLB-S 18.51 | 17.00  17.52 Nolerference Nolnterference
HSLB 2030-200-4S 20 50 4 26.0 HSLB-S |20.84 | 21.26 |Nolnterference |Nolnterference | No nterference
HSLB 2040-080-4S 8 35 4 24.0 HSLB-S  |Nolnterference |Nolnterference | No Interference | No Interference | No Interference
HSLB 2040-100-4S 10 40 4 28.0 HSLB-S  |Nolnterference | No Interference | No Interference | No Interference | No Interference
HSLB 2040-120-4S R2 12 3.2 3.95 — 40 4 26.0 HSLB-S  |Nolnterference | No Interference | No Interference | No Interference | No Interference
HSLB 2040-160-4S 16 45 4 27.0 HSLB-S | Nolnterference | No Interference | No Interference | No Interference | No Interference
HSLB 2040-200-4S 20 50 4 28.0 HSLB-S  |Nolnterference | Nonterference | No Interference | No Interference | No Interference
HSLB 2060-150S 15 45 B8 28.0 HSLB-S  [Nolnterference | No Interference | No Interference | No Interference | No Interference.
R3 4.8 5.95 —
HSLB 2060-200S 20 50 6 28.0 HSLB-S | Nolnterference | No Interference | No Interference | No Interference | No Interference




HSLB / HSLB-S Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap ae ap ae ap ae ap Qe

Model | Radius of | Effective | Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number | BallNose | Length | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth
(mm) | (mm) | (minD (mm/min) Mmm)  (mm)  (minD (mm/min) Mmm) | mm) | (min?) mm/min) mm)  mm) | (min") mm/min) (mm) | (mm)

0.2 | 48,000 55 | 0.002 = 0.002 | 48,000 45 | 0.002 = 0.002 | 48,000 45 | 0.002 = 0.002 | 36,000 22 | 0.002 0.002

2001  R0.05 0.3 | 48,000 55 | 0.002 0.002 @ 48,000 45 | 0.002 0.002 @ 48,000 45 | 0.002 0.002 @ 36,000 22 | 0.002 0.002
0.5 | 48,000 35 | 0.002 = 0.002 | 48,000 35 | 0.002 @ 0.002 | 48,000 35 | 0.002 = 0.002 | 36,000 17 0.002 = 0.002

0.3 | 48,000 90 = 0.004 0.004 48,000 70 = 0.004 0.004 48,000 70 = 0.004 0.004 36,000 35 | 0.004 0.004

20015 R0.075 0.5 | 48,000 60 | 0.004 = 0.004 | 48,000 50 | 0.004 0.004 | 48,000 50 | 0.004 0.004 | 36,000 25 | 0.004 = 0.004
1 48,000 60  0.001 0.002 @ 48,000 20 | 0.001 0.002 @ 48,000 20 | 0.001 0.002 @ 36,000 10 0.001 = 0.002

0.3 |60,000 200 0.03 0005 60000 200 0.02 0.003 60,000 130 | 0.002 & 0.003 | 45,000 65 | 0.002 0.003

0.5 | 60,000 200 0.03 0005 60000 200 0.02 0.003 60,000 130 0.002 = 0.003 45,000 65 = 0.002 0.003

0.75 | 60,000 200 = 0.003 & 0.005 60,000 200 @ 0.02 0.003 60,000 130 | 0.002 & 0.003 | 45,000 65 | 0.002 0.003

1 60,000 200 0.003 @ 0.005 60,000 200 0.002 0.003 60,000 130 | 0.002 = 0.003 45,000 65 = 0.002 0.003

1.25 | 60,000 160 = 0.002 | 0.004 | 54,000 140 |~ 0.001 | 0.002 | 54,000 95 | 0.001 = 0.002 | 40,500 45 | 0.001 = 0.002

2002 | Ro.1 1.5 | 60,000 130 0.002 = 0.003 | 48,000 80 = 0.001 0.002 48,000 65 | 0.001 0.002 36,000 30 | 0.001 0.002
1.75 1 60,000 110 | 0.001 ' 0.002 | 48,000 60 | 0.001 = 0.001 @ 48,000 50 | 0.001 = 0.001 36,000 25 | 0.001 | 0.001

2 60,000 90 | 0.001 0.002 @ 48,000 50 | 0.001 = 0.001 48,000 40 | 0.001 = 0.001 36,000 20  0.001  0.001

2.25 | 53,000 70 | 0.001 = 0.001 | 44,200 40 | 0.001 = 0.001 | 44,200 30 | 0.001 @ 0.001 | 33,180 15 | 0.001 = 0.001

25 | 46,850 60  0.001 = 0.001 @ 40,450 30 0.001 0.001 @ 40,450 20 0.001 0.001 30,350 10 0.001 = 0.001

3 33,750 30 | 0.001  0.001 | 33,600 20 | 0.001 = 0.001 | 33,600 15 0.001 | 0.001 | 25,200 7 | 0.001 | 0.001

0.5 | 60,000 350 0.006 0.08 45000 310 0.004 0.007 43,500 180  0.003 = 0.005 @ 32,500 90 = 0.003 0.005

0.6 |60,000 350 0.006 0.08 45000 310 = 0.004 0.007 43500 180 | 0.003 & 0.005 | 32,500 90 | 0.003 0.005

0.75 60,000 350 0.006 0.008 45000 310 0.004 0.007 43,500 180  0.003 = 0.005 @ 32,500 90  0.003 0.005

1 60,000 350 | 0.006 & 0.008 45,000 ~ 310 = 0.004 0.007 | 43,500 180 | 0.003 & 0.005 | 32,500 90 | 0.003 @ 0.005

125 60,000 350 0.006 @ 0.008 45000 310 0.004 0.007 @ 43,500 180 | 0.003 = 0.005 @ 32,500 90  0.003 0.005

1.5 60,000 350 0.006 | 0.008 45000 310 | 0.004 0.007 @ 43,500 180 | 0.003 ' 0.005 | 32,500 90 | 0.003 @ 0.005

2003 Ro0.15 1.75 60,000 280 0.005 @ 0.007 45000 250 0.003 0.006 @ 43,500 145 | 0.002 = 0.004 32,500 70  0.002 = 0.004
2 60,000 210 | 0.004 = 0.007 | 45,000 190 | 0.003 | 0.005 43500 110 | 0.002 0.004 32,500 55 | 0.002 = 0.004

2.25 55,600 190 |~ 0.003 @ 0.006 41,500 160 = 0.002 0.004 40,000 95 | 0.001 0.003 @ 30,000 45 | 0.001 = 0.003

25 51,250 175 0.003 = 0.005 38500 ~ 135 | 0.002 @ 0.004 | 37,750 85 | 0.001 = 0.003 @ 28,300 40 | 0.001 = 0.003

3 42,500 140 = 0.002 = 0.004 32,000 80 | 0.002 0.004 32,000 65 | 0.001 0.002 24,000 30 | 0.001 0.002

4 23,900 45 | 0.001  0.001 22550 30 | 0.001  0.001 22,300 20 | 0.001  0.001 16,720 10 | 0.001 | 0.001

5 21,000 30 | 0.001 0.001 20,000 20 | 0.001 0.001 19,500 10 | 0.001  0.001 14,600 5  0.001 0.001

0.5 50,000 500 | 0.1 0.02 37500 420 0.007 @ 0.012 35000 240 | 0.005 0.008 | 26,250 120 | 0.005 | 0.008

0.75 50,000 500 = 0.01 0.02 37500 420 0.007 0012 35000 240 0.005 0.008 26,250 120 0.005 = 0.008

1 50,000 500 | 0.01 0.02 37500 420 0.007 @ 0.012 35000 240 | 0.005 0.008 | 26,250 120 | 0.005 | 0.008

1.25 | 50,000 500 0.01 0.02 37500 420 0.07 0012 35000 240 0.005 0.008 26,250 120 0.005 @ 0.008

1.5 50,000 500 0.0 002 37500 420 0.007 @ 0.012 35000 240 @ 0.005 0.008 | 26,250 120 | 0.005 | 0.008

1.75 50,000 500 0.01 0.02 37500 420 0.07 0.012 35000 240 0.005 0.008 26250 120 0.005 0.008

2 50,000 500 | 0.01 0.02 37500 420 @ 0.007 @ 0.012 35000 240 0.005 0.008 | 26,250 120 = 0.005 | 0.008

2004 | Ro.2 225 47500 430 0.008 0.016 36,000 360 0.006 0.01 33,750 210 0.004 0.007 25270 100  0.004 = 0.007
25 |45000 360 0.07 @ 0012 34500 300 0.05 0.008 32,500 190 = 0.004 = 0.007 | 24,300 95 | 0.004 0.007

3 40,000 250 ~0.005 0.008 31,900 210 @ 0.04 0.008 30,500 160  0.003 = 0.005 @ 22,800 80 0.003 0.005

35 36000 210 0.004 0.007 | 28700 180 = 0.003 = 0.006 | 27,400 140 | 0.002 = 0.004 | 20,550 70 | 0.002 = 0.004

4 32,000 180  0.003 = 0.005 @ 25,500 150  0.002 = 0.004 @ 24,300 120 0.002 = 0.004 @ 18,200 60 = 0.002 0.004

45 | 28,500 150 | 0.002 | 0.004 | 23,500 125 | 0.002 = 0.003 | 22,400 100 = 0.001 ' 0.003 | 16,800 50 | 0.001 = 0.003

5 25,000 120 0.002 = 0.003 @ 21,500 100 0.001 = 0.002 @ 20,500 80 = 0.001 0.002 15,350 40 | 0.001 = 0.002

6 18,000 60 | 0.001 = 0.002 | 18,000 60 | 0.001 = 0.002 | 17,000 45 | 0.001 = 0.002 | 12,750 20 | 0.001 = 0.002



HSLB / HSLB-S

WORK MATERIAL

Model | Radius of
Number | Ball Nose

(mm)

2005 R0.25

2006 Ro0.3

2007  R0.35

2008 Ro.4

Effective
Length
(mm)

1
1.25
1.5
1.75

2.25
25

35

4.5

55

1.75

2.25
25

35

45

55

6.5

Milling Conditions

PREHARDENED STEELS / HARDENED STEELS
NAK / STAVAX
(~55HRC)

Spindle | Feed /35 Rgiﬂ
Speed | Rate | Depth | Depth
(min™  (mm/min)  (mm) | (mm)
44,000 650 = 0.015 0.04
44,000 650 0.015 0.04
44,000 650 = 0.015 0.04
44,000 650 0.015 0.04
44,000 650 | 0.015 @ 0.04
44,000 650 0.015 0.04
44,000 650 @ 0.015 = 0.04
40,000 500 = 0.01 0.02
36,350 = 340 | 0.007 | 0.017
32,700 180  0.005 | 0.015
29,900 150 | 0.004 @ 0.01
27,000 135 0.003 | 0.008
24,150 = 110 | 0.002 | 0.006
21,350 90 | 0.002 0.005
18,600 75 | 0.001  0.004
15,900 60 = 0.001 = 0.003
15,400 55 | 0.001 = 0.002
14,900 50 = 0.001 0.002
40,000 = 1,400 & 0.045 @ 0.15
40,000 1,250 = 0.035 0.14
40,000 = 1,100 | 003 | 0.13
40,000 1,100 003 @ 0.13
40,000 = 1,100 & 0.03 | 0.13
40,000 950 = 0.025 @ 0.1
40,000 800 = 0.02 | 0.1
40,000 800 0.02 @ 0.1
40,000 = 500 @ 0.015 = 0.09
40,000 500 0.015 0.09
32,000 400 @ 0.01 0.075
32,000 400 | 0.01 0.075
28,000 350 | 0.008 & 0.065
24,000 300 & 0.007 0.06
22,000 270 | 0.006 = 0.06
20,000 250 | 0.006 0.05
16,000 = 200 | 0.005 @ 0.05
15,450 185 0.004 = 0.035
14,900 175 | 0.003 | 0.02
13,800 150 0.002 | 0.015
37,000 1,350 = 0.045 0.17
31,250 920 0.035 0.15
25500 = 500 | 0.025 @ 0.13
19,000 270 = 0.007 0.06
35,000 1,600 0.06 | 021
35000 1,400 005 @ 0.19
35,000 = 1,200 & 0.04 | 017

Spindle
Speed
(min™
33,000
33,000
33,000
33,000
33,000
33,000
33,000
31,000
29,000
27,150
25,700
24,200
22,750
21,300
18,600
15,900
14,750
13,600
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
30,000
25,000
25,000
23,000
21,000
19,500
18,500
16,000
15,450
14,900
13,800
28,500
25,750
23,000
17,000
27,000
27,000
27,000

HARDENED STEELS
SKD11
(55~62HRC)
Feed SQI
Rate | Depth

(mm/min)  (mm)
530 = 0.01
530 = 0.01
530 = 0.01
530 = 0.01
530 = 0.01
530  0.01
530 @ 0.01
400 = 0.007
270 | 0.005
150 = 0.003
130 | 0.002
110 | 0.002

90 | 0.001
75 | 0.001
55 ' 0.001
40  0.001
30  0.001
20  0.001
1,500 = 0.03
1,350 = 0.025
1,200 | 0.02
1,200 = 0.02
1,200 | 0.02
1,000 = 0.015
800 | 0.015
800 0.015
500 | 0.01
500 0.01
390 | 0.007
390  0.007
350 | 0.006
320 | 0.005
300 | 0.004
280 = 0.004
240 | 0.003
200 = 0.002
175 | 0.002
110 0.001
1,400 = 0.03
975 = 0.025
550 | 0.02
320  0.005
1,600 = 0.04
1,400  0.03
1,200 | 0.025

Qe
Dai
(mm)
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.008
0.008
0.007
0.005
0.004
0.003
0.002
0.002
0.001
0.001
0.13
0.11
0.1
0.1
0.1
0.09
0.09
0.09
0.075
0.075
0.05
0.05
0.05
0.04
0.04
0.03
0.02
0.017
0.015
0.01
0.135
0.12
0.11
0.04
0.17
0.15
0.135

Spindle
Speed
(min™)
30,000
30,000
30,000
30,000
30,000
30,000
30,000
28,550
27,100
25,650
24,500
23,500
22,400
21,300
18,600
15,900
14,750
13,600
26,500
26,500
26,500
26,500
26,500
26,500
26,500
26,500
26,500
26,500
23,000
23,000
21,000
19,500
18,500
17,500
16,000
15,450
14,900
13,800
25,000
23,750
22,500
16,500
23,500
23,500
23,500

HARDENED STEELS
HAP10
(62~66HRC)
Feed Sgl
Rate | Depth
(mm/min)  (mm)
300 | 0.007
300 = 0.007
300 | 0.007
300 = 0.007
300 | 0.007
300  0.007
300 | 0.007
230 = 0.005
160 | 0.003
100 = 0.002
85 = 0.002
75 | 0.002
60 | 0.001
50 = 0.001
35 0.001
25 0.001
20  0.001
15 0.001
1,000 | 0.015
900 = 0.01
800 = 0.01
800 = 0.01
800 = 0.01
660  0.008
520 | 0.008
520 = 0.008
340 | 0.006
340 | 0.006
260 = 0.005
260 = 0.005
230 | 0.004
210 | 0.004
190 | 0.003
180 | 0.003
160 | 0.003
135 | 0.002
115 | 0.002
70  0.001
900 @ 0.015
650 = 0.012
400 = 0.01
220 | 0.004
1,000 | 0.02
900 0.015
600 | 0.012

Qe
s
(mm)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.008
0.006
0.005
0.004
0.004
0.003
0.002
0.002
0.002
0.001
0.001
0.09
0.08
0.075
0.075
0.075
0.065
0.065
0.065
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.02
0.02
0.017
0.015
0.01
0.1
0.09
0.08
0.025
0.12
0.1
0.095

Spindle
Speed
(min™)
22,500
22,500
22,500
22,500
22,500
22,500
22,500
21,400
20,300
19,900
18,350
17,600
16,800
16,000
13,950
11,950
11,050
10,200
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
20,000
18,000
18,000
15,750
15,000
13,900
13,100
12,000
11,580
11,100
10,350
18,750
17,800
16,850
12,350
17,500
17,500
17,500

HARDENED STEELS
HAP72
(66~70HRC)
Feed SQI
Rate | Depth
(mm/min)  (mm)
150 | 0.007
150 = 0.007
150 | 0.007
150 = 0.007
150 | 0.007
150 = 0.007
150 | 0.007
115 | 0.005
80 = 0.003
50 = 0.002
43 | 0.002
35 | 0.002
30 | 0.001
25  0.001
17 | 0.001
12 | 0.001
10 | 0.001
7 0.001
500 | 0.015
450 | 0.01
400 = 0.01
400  0.01
400 | 0.01
330 | 0.008
260 = 0.008
260  0.008
170 | 0.006
170 | 0.006
130 | 0.005
130 | 0.005
115 | 0.004
105 | 0.004
95 | 0.003
90 | 0.003
80 | 0.003
65 = 0.002
55 | 0.002
35  0.001
450 | 0.015
325 | 0.012
200 @ 0.01
110 = 0.004
500 | 0.02
450 = 0.015
300 @ 0.012

Qe
Depn
(mm)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.008
0.006
0.005
0.004
0.004
0.003
0.002
0.002
0.002
0.001
0.001
0.09
0.08
0.075
0.075
0.075
0.07
0.065
0.065
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.02
0.02
0.017
0.015
0.01
0.1
0.09
0.08
0.025
0.12
0.1
0.095



HSLB / HSLB-S Milling Conditions

PREHARDENED STEELS / HARDENED STEELS

WORK MATERIAL

Model | Radius of
Number | Ball Nose
(mm)

2008 | R0.4

2009 | R0.45

2010 R0.5

2012 | R0.6

2014 Ro.7

Effective
Length
(mm)

5

©

Spindle

Speed

(min™
31,500
28,000
23,750
19,500
17,500
15,000
14,000
13,300
32,500
32,500
29,000
25,500
20,000
15,000
14,000
13,700
13,000
30,000
30,000
30,000
30,000
30,000
30,000
24,250
24,000
23,000
22,000
14,150
13,500
12,750
12,350
12,000
12,000
30,000
30,000
30,000
20,200
15,500
12,400
11,850
11,300
10,900
10,500
25,200
25,200

NAK / STAVAX
(~55HRC)
Feed ,35
Rate Depth

(mm/min)  (mm)
900 | 0.03
600 = 0.02
460 = 0.016
330 | 0.012
290 = 0.011
260 0.01
220 | 0.005
185 | 0.003

1,650 | 0.1
1,650  0.08
800 | 0.035
700 = 0.015
400 | 0.012
280  0.01
240 | 0.007
220 | 0.005
200 = 0.004
1,750 = 0.2
1,750 | 0.2
1,750 = 0.1
1,750 | 0.1
1,750 = 0.1
1,150 = 0.06
800  0.04
800 | 0.025
700 = 0.021
600 = 0.018
320 @ 0.015
280 | 0.012
240 | 0.008
220 | 0.006
200 = 0.005
150 | 0.003
2,000 0.22
2,000 = 0.12
2,000 0.12
800 | 0.05
480 = 0.03
360 = 0.02
320  0.018
280 @ 0.014
260  0.011
240 | 0.009
2,000 0.13
1,300 = 0.08

Qe
=
(mm)
0.15
0.12
0.105
0.095
0.09
0.085
0.06
0.02
0.28
0.25
017
0.1
0.1
0.09
0.07
0.05
0.025
0.4
0.4
0.3
0.3
0.3
0.23
0.19
0.155
0.14
0.13
0.12
0.1
0.08
0.065
0.03
0.02
0.46
0.36
0.36
0.23
0.18
0.15
0.14
0.12
0.1
0.09
0.42
0.32

Spindle
Speed
(min™
25,000
23,000
20,500
18,000
16,000
14,700
13,700
11,100
25,500
25,500
22,000
18,500
15,700
13,300
12,000
10,800
9,750
24,000
24,000
24,000
24,000
24,000
21,500
20,000
18,500
16,650
14,800
13,400
12,000
10,500
9,750
9,000
9,000
20,500
20,000
20,000
16,600
15,500
12,400
11,200
10,000
9,400
8,800
17,150
15,350

HARDENED STEELS
SKD11
(55~62HRC)
Feed SQI
Rate | Depth

(mm/min)  (mm)
900 | 0.02
600  0.012
480 | 0.009
375 | 0.007
350 = 0.006
340 = 0.005
290 | 0.003
150 | 0.001

1,800 = 0.55
1,800 0.04
800 = 0.02
500 0.01
400 | 0.008
300 | 0.006
250 | 0.004
200  0.003
150 | 0.002
2,000 0.1
2,000 | 0.1
2,000 0.05
2,000 | 0.05
2,000 0.05
1,250 | 0.03
900 = 0.02
580 | 0.015
500 0.012
430 | 0.01
380  0.008
350 | 0.007
250 = 0.005
200 | 0.004
150 | 0.003
110 | 0.002
2,000 0.1
2,000 = 0.06
2,000 0.06
900 | 0.025
580 @ 0.015
430 | 0.01
380  0.008
360 = 0.007
300  0.006
250 | 0.006
2,000 | 0.065
1,250 | 0.04

Qe
Dai
(mm)
0.12
0.095
0.08
0.07
0.06
0.06
0.04
0.013
0.21
0.18
0.13
0.09
0.08
0.07
0.035
0.03
0.015
0.3
0.3
0.2
0.2
0.2
0.17
0.14
0.12
0.1
0.09
0.08
0.08
0.045
0.035
0.02
0.012
0.34
0.24
0.24
0.17
0.13
0.095
0.085
0.08
0.07
0.05
0.27
0.23

Spindle
Speed
(min™)
22,000
20,500
18,750
17,000
15,700
14,650
13,650
11,100
22,000
22,000
20,000
18,500
15,700
13,300
12,000
10,800
9,750
21,000
21,000
21,000
21,000
21,000
19,700
19,000
18,400
16,550
14,700
13,300
12,000
10,500
9,750
9,000
9,000
17,800
17,500
17,500
15,850
15,350
12,250
11,100
10,000
9,400
8,800
15,000
14,050

HARDENED STEELS
HAP10
(62~66HRC)
Feed Sgl
Rate | Depth

(mm/min)  (mm)
500 = 0.01
400 = 0.006
340 | 0.005
285 | 0.005
250 | 0.005
225 | 0.004
140 | 0.002

90  0.001
1,300 | 0.025
1,300 = 0.02
620 = 0.015
420 | 0.01
300 = 0.008
220 | 0.006
160 | 0.004
130 = 0.003
100 | 0.002
1,750 = 0.05
1,750 | 0.05
1,750 = 0.03
1,750 | 0.03
1,750 = 0.03
1,050 | 0.025
750 | 0.02
480 | 0.015
420 | 0.012
360 @ 0.01
290 | 0.008
220 | 0.007
160 | 0.005
130 | 0.004
100 | 0.003
75 | 0.002
1,750 = 0.05
1,750 | 0.036
1,750 | 0.036
750 | 0.025
480 = 0.015
360 = 0.01
290  0.008
230 | 0.007
190 = 0.006
160 | 0.006
1,750 | 0.036
1,050 | 0.03

Qe
s
(mm)
0.085
0.065
0.062
0.06
0.05
0.05
0.03
0.013
0.14
0.13
0.1
0.09
0.08
0.07
0.035
0.03
0.015
0.2
0.2
0.17
0.17
0.17
0.15
0.14
0.12
0.1
0.09
0.08
0.08
0.045
0.035
0.02
0.012
0.23
0.2
0.2
0.17
0.13
0.095
0.085
0.08
0.07
0.05
0.23
0.2

Spindle
Speed
(min™)
16,500
15,500
14,000
12,750
11,800
11,000
10,250
8,300
16,500
16,500
15,000
13,850
11,800
10,000
9,000
8,100
7,300
16,000
16,000
16,000
16,000
16,000
14,500
14,250
13,800
12,400
11,100
9,950
9,000
7,850
7,300
6,750
6,750
13,350
13,100
13,100
11,900
11,500
9,200
8,300
7,500
7,050
6,600
11,250
10,550

HARDENED STEELS
HAP72
(66~70HRC)
Feed SQI
Rate | Depth
(mm/min)  (mm)
250 | 0.01
200  0.006
170 | 0.005
140 = 0.005
125 | 0.005
110 = 0.004
70 | 0.002
45 = 0.001
650 | 0.025
650 = 0.02
310 | 0.015
210  0.01
150 | 0.008
110 | 0.006
80 = 0.004
65  0.003
50 ' 0.002
875  0.05
875 | 0.05
875  0.03
875 | 0.03
875 = 0.03
525 | 0.025
375 | 0.02
240 | 0.015
210 = 0.012
180 | 0.01
145 | 0.008
110 | 0.007
80 | 0.005
65 | 0.004
50 | 0.003
35 | 0.002
875  0.05
875 | 0.036
875 | 0.036
375 | 0.025
240 | 0.015
180 | 0.01
145 = 0.008
115 | 0.007
95  0.006
80 = 0.006
875 = 0.036
525 | 0.03

Qe
Depn
(mm)
0.085
0.065
0.062
0.06
0.05
0.05
0.03
0.013
0.14
0.13
0.11
0.09
0.08
0.07
0.035
0.03
0.015
0.2
0.2
0.17
017
0.17
0.15
0.14
0.12
0.1
0.09
0.08
0.08
0.045
0.035
0.02
0.012
0.23
0.2
0.2
0.17
0.13
0.095
0.085
0.08
0.07
0.05
0.23
0.2



HSLB / HSLB-S  Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap ae ap ae ap ae ap Qe

Model | Radius of | Effective | Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number | BallNose | Length | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth | Speed | Rate | Depth | Depth
(mm) | (mm) | (minD (mm/min) Mmm)  (mm)  (minD (mm/min) Mmm) | mm) | (min?) mm/min) mm)  mm) | (min") mm/min) (mm) | (mm)

12 13,500 = 450 = 0.035 021 12500 460 0.025 0.18 12,000 | 300 = 0.02 @ 0.16 9,000 150 | 0.02 = 0.16

16 10,000 320 0.016 = 0.145 9,050 390 & 0.01 0.12 8,850 230 @ 0.012 0.12 6,650 115 = 0.012 0.12

3 30,000 2450 025 = 055 17,000 2,000 0.12 | 04 15,000 1,750 ~0.06 | 029 11,250 875 | 0.06 | 0.29

4 30,000 2450 025 @ 055 17,000 2000 0.12 @ 04 15,000 1,750 0.06 = 029 11,250 875 0.06 = 0.29

6 30,000 2450 015 | 045 | 17,000 2,000 007 | 031 15000 1,750 0.04 = 024 11,250 875 | 0.04  0.24

8 23,500 1,300 0.1 0.37 | 15000 1,250 0.045 025 14,000 1,050 003 021 10500 525 0.03 | 0.21

10 23,500 | 1,300 0.1 0.37 | 15000 1,250 @ 0.045 025 14,000 1,050 003 021 10500 525 0.03 | 0.21

12 13,100 480 0.03 021 13,000 580 0.02 @ 0.7 13,000 480 0.02 @ 0.17 9,750 240 0.02 @ 0.17

2015 R0.75 | 14 11,200 = 400  0.025 019 10,900 485 | 0.015  0.145 10,900 = 385 | 0.015 0.145 | 8200 190 | 0.015 | 0.145
16 9350 320 002 0.7 8850 390 0.012 0.13 8800 290 0.012 0.13 6,600 145 0.012 0.13

18 9,150 =~ 300  0.019 0165 8400 370 0011 0125 8400 255 0.011 0125 6300 125 | 0.011 @ 0.125

20 9,000 280 0.018 0.16 8,000 350 0.01 0.12 8,000 220 0.0 0.12 6,000 110 = 0.01 0.12

22 8580 245 | 0.014  0.13 7,150 320 | 0.008 @ 0.12 7,150 165 | 0.008 @ 0.12 5,350 80 | 0.008 @ 0.12

25 8,100 210  0.01 0.11 6,250 220 0.006 0.09 6,250 120 | 0.005 0.08 4,700 60 | 0.005 0.08

30 7,600 175 | 0.006 = 0.04 5370 = 135 | 0.004 0.03 5,370 75 | 0.003 @ 0.03 4,000 35 | 0.003 0.03

4 30,000 2500 025 @ 058 17,500 2,100 0.12 = 0.4 15,300 1,800 0.06 = 0.3 11,500 900 0.06 0.3

8 30,000 2500 @ 0.16 = 048 | 17,500 2,100 0.08 | 032 15300 1,800 0.05 | 0275 11,500 900 | 0.05 | 0.275

2016 | R0.8 12 13,500 = 500 0.04 | 0245 13,500 600  0.024 0.19 13,400 490 0.024 0.19 10,050 245 0.024 0.19
16 10,800 = 375  0.03 | 021 10,800 450 0.016 @ 0.15 10,700 | 370 | 0.016 0.15 8,000 185 | 0.016 = 0.15

20 10,300 330 0.025 0.19 9,750 400 @ 0.013 0.13 9,650 230 @ 0.013 0.13 8,000 115 0.013  0.13

4 30,000 2,700 0.28 | 0.65 | 15000 2,000 0.14 | 048 13,000 1,750 @ 0.07 | 0.34 9,750 875 | 0.07 034

6 30,000 2,700 0.18 & 054 | 15000 2000 0.07 | 034 13,000 1,750 0.04  0.26 9750 875 0.04 026

8 30,000 2,700 @ 0.18 | 054 | 15000 2,000 007 | 0.34 13,000 1,750 @ 0.04 | 0.26 9750 875 | 0.04 | 0.26

10 25,750 = 2,000 0.14 048 14400 1,650 006 | 032 12900 1,425 0035 0.24 9700 713 | 0.035 0.24

12 21,500 | 1,350 = 0.1 041 |13800 1,350 005 | 029 12,800 1,100 @ 0.03 | 0.23 9,600 550 | 0.03 @ 0.23

2018 R0.9 16 15550 860 @ 0.065 033 11,700 900 0.03 = 022 11,150 730 | 0.02  0.18 8400 365 002 018
18 9,600 375 | 003 | 023 9,600 450 | 0.015 0.16 9,500 370 | 0.01 0.13 7,150 = 185 | 0.01 0.13

20 9,300 350 0.027 0.21 9,050 420 0.014 0.15 9,000 330 0009 0.12 6,750 165  0.009 @ 0.12

22 9,000 320 | 0.025 0.2 8500 400 0012 0.14 8500 290 @ 0.008 0.15 6,400 145 | 0.008 @ 0.15

25 8500 280 002 @ 0.18 7,750 320 0.01 0.1 7,750 220 0.007 0.09 5,800 110 0.007 = 0.09

30 8,000 240 0015  0.15 7,000 250 @ 0.009 @ 0.07 7,000 160 = 0.006 = 0.06 5,250 80 | 0.006 = 0.06

3 28,000 2,900 03 0.7 14,000 2,100 0.15 @ 05 12,250 1,800 @ 0.08  0.35 9200 900 008 @ 0.35

4 28,000 2,900 03 0.7 14,000 2,100 = 0.15 | 05 12,250 1 1,800 # 0.08  0.35 9,200 900 008 @ 035

6 28,000 2,900 0.2 0.6 14,000 2,100 0.1 0.4 12,250 1,800 0.06 @ 0.3 9,200 900 006 03

8 28,000 2,900 0.2 0.6 14,000 2,100 = 0.1 0.4 12,250 | 1,800 0.06 @ 0.3 9,200 900 | 0.06 | 03

10 28,000 2,900 0.2 0.6 14,000 2,100 0.1 0.4 12,250 1,800 0.06 @ 0.3 9,200 900 006 @ 03

12 19,500 1,350 @ 0.12 | 045 | 12,400 1,350 0.06 | 0.34 11,500 1,100 & 0.045 0.27 8,650 550 | 0.045 @ 0.27

13 19,500 1,350 012 045 12,400 1,350 0.06 & 034 11500 1,100 0.045 0.27 8,650 550 @ 0.045 0.27

14 19,500 1,350 = 0.12 = 045 12,400 1,350 0.06 | 034 11,500 | 1,100 & 0.045 0.27 8650 550 & 0.045 0.27

16 10,800 500 0.05 @ 0.3 10,800 600 0.03 = 024 10,700 490 | 0.03 = 0.24 8000 245 003 024

18 9,700 435 | 0.04 | 0.28 9,700 520 @ 0.025 0.22 9,650 = 430 @ 0025 0.22 7250 215 | 0.025 0.22

20 8650 375 @ 0.035 0.25 8650 450 @ 0.02 @ 0.19 8560 370 002  0.19 6,400 185 0.02 | 0.19

22 8,450 = 350 @ 0.032 0245 8200 440 | 0.018 0.18 8200 330 @ 0018 0.18 6,150 165 | 0.018 = 0.18

25 8250 320 003 @ 024 7,800 440 0016 0.16 7,800 290 @ 0.016 0.16 5,850 145 0.016 0.16

27 8,050 = 300 @ 0027 0.22 7,400 390 @ 0015 0.16 7,400 250 @ 0.015 0.16 5,550 120 | 0.015  0.16

2014 | RO.7

2020 R1



HSLB / HSLB-S  Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
(~55HRC) (55~62HRC) (62~66HRC) (66~70HRC)
ap ae ap ae ap ae ap Qe

Model | Radius of | Effective | Spindle Feed Axial Radial | Spindle Feed Axial Radial Spindle Feed Axial Radial Spindle Feed Axial Radial
Number | Ball Nose | Length Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth Speed Rate Depth Depth
(mm) | (mm) | minD (mm/min) (mm) = (mm) (M) mm/min) (mm)  mm) | min) mmmin) (mm) = Mm) ") m/min) (mm) = (mm)

30 7,850 280  0.024 0.2 7,000 350 @ 0.014 @ 0.16 7,000 220 | 0.014 @ 0.16 5,250 110 =~ 0.014 | 0.16

32 7,650 260 0.02 @ 0.8 6,550 300 0.012  0.12 6,550 190 | 0.012 0.2 4,900 90 0012 0.12

2020 | A1 35 7,450 240  0.016  0.16 6,150 = 250  0.01 0.09 6,150 160 | 0.01 0.09 4,600 80 | 0.01 0.09
40 7,000 200 0.0 0.06 5,250 150 | 0.006 @ 0.04 5,250 100 = 0.006 @ 0.04 3,950 50 0.006 0.04
6 25,000 3,000 035 | 085 12400 2200 017 06 11,000 | 1,850 | 0.1 0.45 8250 920 @ 0.1 0.45
8 25,000 3,000 024 076 12,400 2200 0.3 051 11,000 1,850 0.08  0.38 8250 920 0.08 @ 0.38
10 25,000 3,000 024 076 | 12,400 2200 0.3 051 11,000 1,850 @ 0.08 | 0.38 8250 920  0.08 | 0.38
15 17,300 = 1,400 = 0.145 057 11,000 1,400 0.08 044 10,300 1,140  0.06 = 0.35 7,700 570 | 0.06 @ 0.35

2025 | R1.25 20 9,600 520 H 0.06 @ 0.38 9,600 630 0.04 | 0.31 9,600 510 004 | 031 7,200 255 0.04 @ 031
25 6,900 375 0.042 032 6,900 450  0.024 0235 6840 370 0024 0235 5150 185 0.024 0.235
30 6,500 = 320 | 0.025 = 0.24 6,200 = 400 | 0.02 @ 022 6,200 = 280 | 0.02 @ 022 4,650 = 140 | 0.02 @ 022
35 6,200 280 0.017 02 5500 350 | 0.014 0.18 5500 220 | 0.014 0.18 4,150 = 110 | 0.014 0.18
6 21,000 3,000 @ 0.4 1 10,500 | 2,200 | 0.2 0.7 9,200 ' 1,900 | 0.12 | 0.55 6,900 950 | 0.12 = 0.55
8 21,000 3,000 0.4 1 10,500 2,200 0.2 0.7 9,200 1,900 012 = 0.55 6,900 950 0.2 = 055
10 21,000 = 3,000 @ 03 0.9 10,500 | 2,200 | 0.15 | 0.65 9,200 = 1,900 | 0.1 0.5 6,900 950 @ 0.1 0.5
12 21,000 3,000 0.3 0.9 10,500 = 2,200 0.15 | 0.65 9,200 1,900 0.1 0.5 6,900 950 0.1 0.5
14 21,000 3,000 03 0.9 10,500 | 2,200 | 0.15 | 0.65 9,200 = 1,900 | 0.1 0.5 6,900 950 @ 0.1 0.5
15 21,000 3,000 03 0.9 10,500 = 2,200 0.15 | 0.65 9,200 1,900 0.1 0.5 6,900 950 0.1 0.5
16 21,000 = 3,000 @03 0.9 10,500 | 2,200 | 0.15 | 0.65 9,200 = 1,900 | 0.1 0.5 6,900 950 @ 0.1 0.5

2030 |5 18 17,750 | 2,180 024 0.8 9,800 1,800 0.13 @ 057 8,900 1,500 0.08 | 047 6,650 760 0.08 @ 047

20 14,500 | 1,360 = 0.18 0.7 9,250 = 1,400 @ 0.1 0.5 8,600 1,150 | 0.075 | 0.45 6,450 = 575 | 0.075 @ 045
22 11,250 940 012 057 8,625 1,000 007 044 8300 830 006 @ 041 6,200 410 0.06 @ 0.41
25 8,000 520 H 0.07 045 8,000 630 005 @ 0.38 8,000 510 | 005 @ 0.38 6,000 255 | 0.05 @ 0.38
27 6,850 440 0.06 | 041 6,850 540 0.04 033 6,850 440 004 033 5100 220 0.04 033
30 5750 375 | 0.05 | 0.38 5750 450 | 0.03 @ 0.29 5700 370 | 0.03 @ 0.29 4,275 185 0.03 | 0.29
32 5650 350 @ 0.045 0.37 5550 440 0.025 0.28 5500 340 0025 0.28 4,100 170 0.025 0.28
35 5550 335 | 0.045 @ 0.36 5350 440 | 0.025 0.27 5350 310 | 0.025 0.27 4,000 165 | 0.025 | 0.27
40 5350 300 0.04 @ 034 4900 390 0.02 @ 024 4850 250 0.02 @ 0.24 3,650 125 0.02 = 0.24
10 19,000 3,000 035 | 1.05 10,000 2200 0.17 | 0.75 8,400 1,900 = 0.11 0.61 6,300 950 | 0.11 0.61
15 19,000 3,000 035  1.05 10,000 2200 0.17 0.75 8,400 1,900 0.1 0.61 6,300 950 0.1 0.61
20 19,000 ' 3,000 035 | 1.05 10,000 2200 0.17 | 0.75 8,400 1,900 = 0.11 0.61 6,300 950 0.1 0.61
2035 R1.75 25 13,000 1,750 @ 0.21 0.83 8,450 1,400 0.1 0.61 7,650 1,200 008 @ 0.52 5750 600 0.08 @ 0.52
30 6,900 520 0.08 | 0.52 6,900 630 006 @ 045 6,900 510 006 @ 045 5200 255 0.06 @ 045
40 5750 410 0.06 @ 045 5550 510 0.04 037 5500 380 004 @ 037 4,150 190  0.04 | 0.37
45 4,600 300 | 0.045 0.39 4200 390  0.025 0.29 4,100 250 | 0.025 @ 0.29 3,100 125 | 0.025 | 0.29
8 18,000 3,200 0.5 1.3 9,000 2300 025 @ 095 7,900 2,000 0.5 @ 0.75 5900 1,000 015 @ 0.75
10 18,000 3,200 0.5 1.3 9,000 2300 025 | 095 7,900 2,000 015 | 0.75 5900 1,000 015 | 0.75
12 18,000 3,200 0.4 1.2 9,000 2300 0.2 0.85 7,900 2,000 013 @ 0.7 5900 1,000 013 @ 0.7
14 18,000 3,200 | 0.4 1.2 9,000 22300 0.2 0.85 7,900 2,000 013 | 0.7 5900 1,000 013 | 0.7
15 18,000 3,200 | 0.4 1.2 9,000 22300 0.2 0.85 7,900 2,000 013 @ 0.7 5900 1,000 013 @ 0.7
16 18,000 3,200 | 0.4 1.2 9,000 22300 0.2 0.85 7,900 2,000 013 | 0.7 5900 1,000 013 | 0.7
18 18,000 3,200 | 0.4 1.2 9,000 22300 0.2 0.85 7,900 2,000 013 @ 0.7 5900 1,000 013 @ 0.7
20 18,000 3,200 | 0.4 1.2 9,000 2,300 0.2 0.85 7,900 2,000 013 | 0.7 5900 1,000 013 | 0.7
22 15,000 2,350 0.32 1.05 8,500 1,850 0.16 @ 0.75 7,650 1,600 0.1 0.6 5750 810 0.1 0.6
25 12,500 1,500 | 025 | 0.95 8,000 1,450 @ 013 | 0.7 7,450 1,250 | 0.09 | 0.55 5600 625 | 0.09 @ 0.55

2040 R2



HSLB / HSLB-S Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11
(~55HRC) (55~62HRC)
Model | Radius of | Effective | Spindle Feed Aazl Rgiieal Spindle Feed ;a;
Number | BallNose | Length Speed Rate Depth Depth Speed Rate Depth
(mm) | (mm) | (minD (mm/min) Mmm)  (mm)  (min (mm/min) (mm)
27 9,750 = 1,000 @ 0.17 | 0.76 7,500 1,050 @ 0.09
30 7,000 550 0.1 0.6 7,000 660 0.06
32 6,500 535 | 0.09 @ 059 6,500 = 640 | 0.055
2040 | R2 35 6,000 520 @ 0.09 @ 0.59 6,000 630 @ 0.055
40 4300 375  0.065 05 4,300 450 = 0.04
45 4,150 330  0.058 0.47 4,000 440 0.033
50 4,000 300 | 0.053 @ 0.44 3,750 = 400 = 0.03
60 3900 280 0.048 04 3,500 350 = 0.028
10 14,400 = 3,200 0.5 1.5 7,200 2,300 0.25
15 14,400 3,200 0.5 1.5 7,200 2300 0.25
20 14,400 3,200 0.5 1.5 7,200 2,300 @ 0.25
25 12,200 2,350 @ 0.405 1.35 6,800 1,850 = 0.205
2050 R2.5 30 10,000 = 1,500 | 0.31 1.2 6,400 1,450 = 0.16
35 8,000 1,050 = 0.21 1 6,200 1,070 = 0.12
40 6,000 570 @ 0.125 0.78 6,000 690 0.08
45 5150 500 @ 0.11 0.72 5150 600 0.07
50 4,300 430 @ 0.09 @ 065 4,300 510  0.06
10 13,000 3,500 | 0.6 1.8 6,500 2500 0.3
15 13,000 3,500 | 0.6 1.8 6,500 2,500 0.3
18 13,000 3,500 | 0.6 1.8 6,500 2500 0.3
20 13,000 = 3,500 0.6 1.8 6,500 2,500 0.3
22 13,000 3,500 0.6 1.8 6,500 2,500 0.3
25 13,000 = 3,500 @ 0.6 1.8 6,500 2,500 0.3
2080 | R3 27 13,000 3,500 0.6 1.8 6,500 2,500 0.3
30 13,000 3,500 0.6 1.8 6,500 2,500 0.3
32 12,000 3,100 054 1.7 6,300 2250 0.27
35 11,000 2,750 @ 048 1.6 6,100 2,050 = 0.25
40 9,000 2,050 0375 1.35 5750 1,600 0.2
45 7,000 12300 026 | 1.1 5350 1,150 = 0.15
50 5000 600 0.5 @ 09 5000 720 0.1
60 3,600 430 0105 075 3,600 510 0.08
Note:

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

ae
Radial

Depth
(mm)
0.55
0.45
0.44
0.43
0.39
0.36
0.33
0.3
1.05
1.05
1.05
0.95
0.88
0.76
0.625
0.4
0.18
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.15
1.05
0.8
0.55
0.3
0.22

Spindle
Speed

(min™)
7,200
7,000
6,500
6,000
4,300
4,000
3,750
3,500
6,350
6,350
6,350
6,250
6,200
6,100
6,000
5,100
4,200
5,700
5,700
5,700
5,700
5,700
5,700
5,700
5,700
5,600
5,500
5,350
5,150
5,000
3,550

HARDENED STEELS
HAP10
(62~66HRC)
Feed Aazl
Rate | Depth

(mm/min)  (mm)
890 | 0.07
540 = 0.06
520 | 0.055
510 = 0.055
370 | 0.04
300 0.033
260 = 0.03
220 | 0.028

2,000 0.16
2,000 0.16
2,000 0.16
1,600 = 0.135
1,250 = 0.11
900 = 0.095
570 | 0.08
500 @ 0.07
435 | 0.06
2,200 0.2
2,200 | 0.2
2,200 0.2
2,200 0.2
2,200 0.2
2,200 0.2
2,200 0.2
2,200 | 0.2
2,000 0.18
1,800 | 0.175
1,400 = 0.15
1,000 | 0.125
600 0.1
435 | 0.08

Qe
=
(mm)
0.5
0.45
0.44
0.43
0.39
0.36
0.33
0.3
0.88
0.88
0.88
0.805
0.73
0.68
0.625
0.4
0.18

0.9
0.8
0.65
0.45
0.3
0.22

Spindle
Speed

(min™)
5,400
5,250
4,850
4,500
3,200
3,000
2,800
2,600
4,750
4,750
4,750
4,650
4,650
4,600
4,500
3,800
3,150
4,300
4,300
4,300
4,300
4,300
4,300
4,300
4,300
4,200
4,150
4,000
3,850
3,750
2,650

HARDENED STEELS
HAP72
(66~70HRC)
Feed Aazl
Rate | Depth

(mm/min)  (mm)
440 | 0.07
270 | 0.06
260 = 0.085
255 | 0.055
185 | 0.04
150 = 0.033
130 | 0.03
110 = 0.028

1,000 = 0.16
1,000 0.16
1,000 = 0.16
800 0.135
625 = 0.11
450 | 0.095
285 | 0.08
250  0.07
215 | 0.06
1,100 0.2
1,100 = 0.2
1,100 0.2
1,100 = 0.2
1,100 0.2
1,100 = 0.2
1,100 0.2
1,100 0.2
1,000 = 0.18
900 | 0.175
700 0.15
500 @ 0.125
300 0.1
215 | 0.08
€

- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed, or when chattering and red-hot occur.

- Every coolant offers stable milling.

Qe
Depn
(mm)
0.5
0.45
0.44
0.43
0.39
0.36
0.33
0.3
0.88
0.88
0.88
0.805
0.73
0.68
0.625
0.4
0.18

0.9
0.8
0.65
0.45
0.3
0.22

A



Milling examples SKH51 (63HRC)

No.

Process Tool Spindle Feed ap ae Cycle

Speed Rate Time

(min")  (mm/min)  (mm) (mm) (h:m)
1 | Roughing HMS @ 10xL22 2,000 1,000 17.5 0.2 0:59:48
2 | Semiroughing ' HSB  R3 5,700 2,200 0.2 0.3 0:37:55
3 | Semi-roughing 'HSLB  R2 X EL8 7,900 2,000 0.15 0.3 0:05:44
4 | Finishing HLRS @ 6 X CR0.1 X EL12 4,000 1,080 - 1.35 1:38:31
5 | Semi-inishing |HSLB R2 X EL8 7,900 1,000 0.04 0.04 0:04:08
6 | Finishing HSLB R1.75XEL10 16,800 920 0.04 0.04 2:26:27
Size : 50 x 50 x 30 mm 7 | Finishing HSLB R1XEL3 12,250 900 0.03 0.03 0:11:17
Total  6:03:50

No.

Process Tool Spindle Feed ap ae Cycle

Speed Rate Time

(min™ | (mm/min)  (mm) (mm) (h:m)
1 | Roughing HSB R5 3,750 1,750 0.3 1.7 0:35:28
2 | Semi-roughing HSB  R3 5,700 2,200 0.2 0.3 0:29:29
3 | Semi-roughing 'HSLB  R2 X EL8 7,900 2,000 0.15 0.3 0:20:42
4 ' Semifinishing |HSLB  R2 X EL8 7,900 1,000 0.04 0.04 1:30:26
5 | Semi-finishing |HSLB  R1.75 X EL10 8,400 920 - - 0:34:04
6 | Finishing HSLB R1.75XEL10 16,800 920 0.04 0.04 2:17:59
Size : 50 x 50 x 30 mm 7 | Finishing HSLB R1XEL3 12,250 900 0.03 0.03 0:08:02
Total  5:56:10

- Coolant : Air blow Oil Mist
- R1.75 Surface roughness : Ra 0.10 ~0.24 um (Ave 0.17 um)

R] 75 X EL1 0 Surface condition by different milling conditions.

Milling condition | Milling condition | Milling condition | Milling condition | | Milling condition
A B c D E
Spindle Speed  (min™) 8,400 16,800
Feed Rate (mm/min) 1,900 1,390 1,230 920 920
ap e (mm) 0.04 0.04 0.04 0.04 0.04
Feed per tooth (mmjt) 0.11 0.083 0.073 0.055 0.027
Feed rate ratio 100% 75% 66% 50% 50%

# A is based on the catalog milling conditions.

Milling condition A Milling condition B Milling condition C Milling condition D Milling condition E
Good Excellent

{100 ] I {00} =

Test A~D Compared milling surfaces with 4 different feed rates and the spindle speed of 8,400 min
Result - - - The milling surface improved with reduced feed per tooth.

Test E Tested with the double spindle speed of 16,800 min
Result - - - The milling surface improved even more (Ra 0.17 um) with increased spindle speed.



A Advisory for Safe Use of UNIMAX Tungsten Carbide End Mills

Correct application and operation is strongly advised to avoid clogging, abrasion, etc, that could cause serious accidents or injuries.
Ignition or sparks generated during milling could lead to fire or extreme damage to the work piece.
End Mills are made with very sharp cutting edges and must be handled with extra care.

* Never touch the cutting edge with your bare hands, as this could cause serious injury. Special caution is required when opening the package.

* Dropping the tool could cause breakage or flying debris, leading to serious injury.

* During milling, unexpected impact or shock on the tool could cause breakage or flying debris. Ensure to use protective items such as safety glasses and a face guard.
* For best results, fine parameter adjustment may be required, depending on the materials; milling shape and strategy; machine rigidity and spindle capability.

* Use a machine that has high rigidity and generates a low level of vibration.

* Do not use flammable cutting oils.

Advisory for regrinding UNIMAX Tungsten Carbide End Mills

* Never regrind the tool without wearing safety glasses and a face guard.

UNION
/QL UNION TOOL CO.

U.S.UNIONTOOL, INC.

(U.S. HEADQUARTERS)

1260 N. Fee Ana Street, Anaheim, CA 92807-1817 U.S.A.

Tel: 1-714-521-6242 Fax: 1-714-521-8642

NORTHERN CALIFORNIA REGIONAL SERVICE CENTER
(Customer Service, Santa Clara, California)

1805 Little Orchard Street, Suite 120, San Jose, CA 95125 U.S.A.
Tel: 1-408-982-0205 Fax: 1-408-982-0320

UPPER MIDWEST REGIONAL SERVICE CENTER

(Customer Service, Minneapolis, Minnesota)

155 Bridgepoint Drive, Unit 3 South St. Paul, MN 55075 U.S.A.
Tel: 1-651-552-0440 Fax: 1-651-552-0435

TAIWAN UNIONTOOL CORP.

No.180, Zhong-Zun Street., 14 Neighborhood, Bin-Hai Vil.,
Lu-Zhu Dist., Taoyuan City, 338 TAIWAN

Tel: 886-3-354-3111 Fax: 886-3-354-3110

UNIONTOOL EUROPE S.A.

Avenue des Champs-Montants 14aCH-2074 Marin /
Neuchatel SWITZERLAND

Tel: 41-32-756-6633 Fax: 41-32-756-6634

UNIONTOOL (SHANGHAI) Co., LTD.

No.9-10, Lane 385, Gaoji Road, Sijing High New Technology
Development Zone, Songjiang District, Shanghai, 201601 CHINA
Tel: 86-21-5762-8577 Fax: 86-21-5762-8436

UNIONTOOL HONG KONG LTD.

Unit 2803 & 05, 28/F, Peninsula Tower, 538 Castle Peak Road,
Cheung Sha Wan, Kowloon, HONG KONG

Tel: 852-2370-3012 Fax: 852-2370-2111

DONGGUAN UNIONTOOL LTD.

No.5, Hong Jin Road, Hongmei Town,

Dongguan City, Guangdong Province 523160,CHINA
Tel: 86-769-8884-8900 Tel: 86-769-8884-8901

Fax: 86-769-8884-8296

UNIONTOOL SINGAPORE PTE LTD.
No.31 Harrison Road, #05-01, SINGAPORE 369649
Tel: 65-6846-9309 Fax: 65-6846-0197

UNIONTOOL (THAILAND) CO., LTD.

No.55/73 Moo 15 Bangsaotong Sub-District, Bangsaotong District,
Samutprakarn 10570 THAILAND

Tel: 66-2-130-0908 Fax: 66-2-130-0909

4 N
¢ 0120-60-2620
https://www.uniontool.co.jp
Price & Specifications are subject to change without notice. o J

202203 HSLB(S) 14KA



HARDMAX 2 Flute Long Neck Ball End Mills

Size R0.05~R3

-

Shank Dia [ Back Taper
0/-0.005 | Geometry

Material Applications (+r Highly Recommended © Recommended O Suggested)

Back taper geometry does not apply to
R0.45 or below, and £,/ D=10.

Work Material
CARBON | ALLOY |PREHARDENED HARDENED STEELS CASTIRON | ALUMINUM | GRAPHTE | COPPER | PLASTICS | GLASS | TITANIM | HEAT | CEMENTED |HARDBATILE
STEELS STEELS STEELS ALLOYS FILLED ALLOYS | RESISTANT | CARBIDE ((NON-METALLIC)
$45C | SK/SCM NAK | ~55HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS
855C Sus HPM

1 Variable rake angle design.

Optimized rake angles are designed from the ball tip to the peripheral cutting edge.

2 HARDMAX coating.

HARDMAX coating offers heat resistance, durability and lubricity at a high level.

3 Suitable for various coolant types.

Every coolant offers stable milling.

0.15)
0.2)

=
=

(D

S
od

0
¢D-0.01

0
®D-0.015 (D,

%“

Tip point : Negative

Peripheral cutting edge:
Slightly negative

21
L Radius of Diameter Ball Radius ;
Ball Nose Tolerance Accuracy AEREE
% R0.05 ~ R0.075 0/-0.01 +0.002
The shank taper angle shown is not an exact value and to avoid E
contact with the work piece, we recommend the user controls the =
precise value of this angle. Shank taper angle should not make 2 R0.1 ~R3 0/-0.015 +0.005 1l
contact with the work piece. < &l
v
*L Inclined Angle
How to find the best long neck ball series for your material applications
Series Features Ball tip design Csa;rbon S0HRC B0HRC TOHRC
eels
HGLB Especially for hard ,
S O|lo|o|o©
HSLB HSITB'S—/— For hard materials Negative O O O O @)
——
HLB e Multi-purpose Positive L @ @ @ O
i
CSELB Multi-purpose I
=l Ficellent surface qualty |  S12ndard © (@) ©) @,




