HARDMAX
2 Flutes Short Shank Long Neck Square End Mills

Value Series HARDMAX Longneck Square

E
Super %

MG 30

Shank Dia E ;
0/-0.003

0
¢D-0.008

The shank taper angle shown is not an exact value and to avoid

‘ Actual Effective Length ‘

N contact with the work piece, we recommend the user controls the
Flatland precise value of this angle. Shank taper angle should not make
. contact with the work piece.
Inclined Angle
UDG-PCD Material Applications (s Highly Recommended @ Recommended O Suggested)
Series CARBON |  ALLOY  [PREFARDENED HARDENED STEELS GLASS v J—
TS | iy | e casTIRON ALMINIM! GrapHITE | COPPER | PLASTICS | FILLED | THANIOM RESSTANT CENENTED NOWIEPLLG

8950 | SKIEEM | MBS | ~50HRC | ~S5HRC | ~ 60HRC | ~ 65HRC | ~ 70HRC PLASTICS VATERALS

CaN olo e e e|o0O ® e oo
- Total 30 models Unit (mm)
o N T —
@% o 2 2 94, Bta
Sare VHLS 2001-003 0.1 0.1 0.093 1 035 | 037 | 039 | 042 | 048 5,580
—_— VHLS 2002-005 0.2 05 03 0.18 16° 068 | 072 | 076 | 080 | 087 3,660
VHLS 2002-010 0.2 1 03 0.18 16° 121 127 | 132 | 137 | 148 3,960
fadius VHLS 2003-010 0.3 1 0.4 0.28 16° 1.25 1.32 1.39 1.45 1.56 3,240
N VHLS 2003-015 03 15 0.4 0.28 16° 177 | 186 | 194 | 202 | 217 3,240
Lo ek 1 VHLS 2003-020 0.3 2 0.4 0.28 16° 230 | 241 | 250 | 259 | 278 3,960
E
@ VHLS 2004-015 0.4 15 0.6 038 16° 185 | 197 | 207 | 217 | 234 2,340
Taper Nec VHLS 2004-020 0.4 2 06 0.38 16° 238 | 252 | 264 | 275 | 29 2,340
o VHLS 2004-030 0.4 3 0.6 0.38 16° 344 | 361 | 375 | 388 | 418 2340
— VHLS 2004-040 0.4 4 06 038 16° 449 | 469 | 485 | 502 | 540 2,340
2l g VHLS 2005-015 05 15 0.7 0.49 16° 192 | 206 | 219 | 230 | 251 1,800
VHLS 2005-020 05 2 07 0.49 16° 246 | 262 | 276 | 289 | 3.3 1,800
Long Neck oo VHLS 2005-025 05 25 07 0.49 16° 299 | 318 | 333 | 347 | 374 1,800
el = VHLS 2005-030 05 3 0.7 0.49 16° 352 | 373 | 389 | 404 | 435 1,800
I VHLS 2005-040 05 4 0.7 0.49 16° 458 | 482 | 501 518 | 557 1,800
Bal VHLS 2005-060 05 6 07 0.49 16° 669 | 697 | 7.21 746 | 802 1,800
— VHLS 2006-020 06 2 0.9 0.59 16° 252 | 271 288 | 303 | 330 1,800
5 VHLS 2006-030 0.6 3 0.9 0.59 16° 360 | 383 | 402 | 420 | 452 1,800
Tever 13 VHLS 2006-040 06 4 0.9 0.59 16° 467 | 493 | 515 | 534 | 575 1,800
——— VHLS 2006-060 06 6 09 0.59 16° 678 | 7.0 | 736 | 762 | 8.19 1,800
- VHLS 2008-030 08 3 12 0.79 16° 360 | 383 | 402 | 420 | 452 1,980
VHLS 2008-040 08 4 12 079 16° 467 | 493 | 515 | 534 | 578 1,980
E VHLS 2008-060 0.8 6 12 0.79 16° 678 | 710 | 736 | 762 | 819 1,980
V Cutter VHLS 2010-030 1 3 15 0.96 16° 371 392 | 410 | 426 | 459 1,800
VHLS 2010-040 1 4 15 0.96 16° 477 | 501 522 | 540 | 581 1,800
. VHLS 2010-050 1 5 15 0.96 16° 582 | 609 | 632 | 654 | 7.03 1,800
VHLS 2010-060 1 6 15 0.96 16° 687 | 717 | 742 | 768 | 826 1,800
VHLS 2015-040 15 4 23 146 16° 417 | 431 446 | 461 496 1,920
fectical beta VHLS 2015-060 15 6 2.3 1.46 16° 6.24 6.44 6.66 6.89 7.41 1,920
VHLS 2020-060 ji 6 3 193 16° 629 | 649 | 671 695 | 7.47 1,920
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VHLS Milling Conditions

COPPER

OFC /TPC

CARBON STEELS
S45C / S50C

(~225HB)

ALLOY STEELS
SK / SCM / SUS

(225~325HB)

2 Flutes

spode | Feud spds | peed spode | poed
DGt (mm) (min™) [ (mm/min)|  (mm) (mm) (min") [ (mm/min)|  (mm) (mm) (min™) [ (mm/min)|  (mm) (mm)
2001-003 50,000 170 | 0.018 | 0.035 | 50,000 170 | 0.005 | 0.035 | 50,000 160 | 0.005 | 0.035
2002-005 0.2 0.5 | 50,000 340 | 0.027 | 0.13 | 50,000 340 | 0.009 | 0.13 | 50,000 310 | 0.008 | 0.13
2002-010 0.2 1 50,000 290 | 0.018 | 0.035 | 50,000 290 | 0.007 | 0.035 | 50,000 260 | 0.006 | 0.035
2003-010 0.3 1 50,000 560 | 0.045 | 0.101 | 50,000 560 | 0015 | 0.101 | 50,000 500 | 0.013 | 0.101
2003-015 0.3 1.5 | 50,000 460 | 0.041 | 0.05 | 50,000 460 | 0013 | 0.05 | 50,000 410 | 0011 | 0.05
2003-020 0.3 2 41,500 350 | 0.032 | 0.023 | 41,500 350 | 0.01 0.023 | 41,500 320 | 0.009 | 0.023
2004-015 0.4 1.5 | 50,000 660 | 0.054 | 0.095 | 50,000 660 | 0.016 | 0.095 | 50,000 640 | 0.015 | 0.095 (
2004-020 0.4 2 50,000 610 | 0.045 | 0.052 | 50,000 610 | 0014 | 0.052 | 50,000 580 | 0.013 | 0.052 -
2004-030 0.4 3 44,500 510 | 0.027 | 0.018 | 44,500 510 | 0.009 | 0.018 | 43,600 450 | 0.008 | 0.018 ——
2004-040 0.4 4 41,000 440 | 0.018 | 0.008 | 41,000 440 | 0006 | 0.008 | 38,000 360 | 0.005 | 0.008 UDC-PCD
2005-015 | 0.5 1.5 | 50,000 | 1,020 | 0.09 0.139 | 50,000 | 1,020 | 0.029 | 0.139 | 50,000 | 870 | 0.027 | 0.139 series
2005-020 0.5 2 50,000 900 | 0.081 | 0.098 | 50,000 900 | 0.025 | 0.098 | 50,000 760 | 0.023 | 0.098 —
2005-025 0.5 25 | 50,000 780 | 0.072 | 0.057 | 50,000 780 | 0.021 | 0.057 | 47,000 650 | 0.019 | 0.057 geB"lS
2005-030 0.5 3 44,200 660 | 0.05 0.037 | 44,200 660 | 0.016 | 0.037 | 39,900 530 | 0015 | 0.037
2005-040 0.5 4 40,600 580 | 0.041 | 0.016 | 40,600 580 | 0013 | 0016 | 36,100 460 | 0.012 | 0016 T
2005-060 0.5 6 33,400 420 | 0.023 | 0.005 | 33400 420 | 0.007 | 0.005 | 28500 320 | 0006 | 0.005 | Suare
2006-020 0.6 2 50,000 | 1,240 | 0.117 | 0.8 | 50,000 | 1,240 | 0.038 | 0.18 | 50,000 930 | 0034 @ 0.18 E
2006-030 0.6 3 50,000 990 | 0.09 0.075 | 50,000 990 | 0.03 0.075 | 44,000 740 | 0026 | 0.075 s ;:Zga,ged‘
2006-040 0.6 4 41,300 740 | 0063 | 0.03 | 41,300 740 | 0.021 | 003 | 34700 550 | 0.018 | 0.03 o
2006-060 0.6 6 32,100 520 | 0036 | 0.01 | 32,100 520 | 0.012 | 0.01 | 27,000 390 | 0.01 0.01
2008-030 0.8 3 41200 | 1,050 | 0.171 | 045 | 41,200 | 1,050 | 0.053 | 0.15 | 34,500 790 | 0.049 | 0.15 Hadis
2008-040 0.8 4 37,100 930 | 0.14 0.08 | 37,100 930 | 0.044 | 0.08 | 31,100 700 | 0.04 0.08 5@
2008-060 0.8 6 28,800 680 | 0077 | 0.024 | 28800 680 | 0.025 | 0.024 | 24,200 510 | 0.022 | 0.024 S| Radivs
2010-030 1 3 37,900 | 1,340 | 0.257 | 0.263 | 37,900 | 1,340 | 0.067 | 0.263 | 31,500 990 | 0.072 @ 0.263 ’
2010040 | 1 4 34100 | 1,170 | 0212 | 0195 | 34100 1,170 & 0067 & 0195 | 28400 = 870 | 006 | 0.195 e
2010-050 1 5 30,300 | 1,000 | 0.167 | 0.127 | 30,300 | 1,000 | 0.053 | 0.127 | 25,300 750 | 0.048 | 0.127
2010-060 1 6 26,500 850 | 0.122 | 0.058 | 26,500 850 | 0.039 | 0.058 | 22,100 630 | 0.035 | 0.058 W
2015-040 1.5 4 26,600 | 1,340 | 0378 | 0.462 | 26,600 | 1340 | 0.12 0.462 | 22,100 | 1,000 | 0.109 | 0.462 Shenk Ball
2015-060 15 6 22,800 | 1,120 | 0297 | 0293 | 22,800 | 1,120 | 0.094 | 0.293 | 19,000 840 | 0.085 | 0.293 i
2020-060 2 6 20300 1,350 | 0338 | 0926 | 20,300 | 1,350 | 0.107 | 0926 | 17.400 1,030 | 0.097 | 0.926 2 | gal
Taper Neck
Ball
-§ Taper
2

Barrel

V Cutter
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VHLS Milling Conditions

PREHARDENED STEELS / HARDENED STEELS HARDENED STEELS HARDENED STEELS
-
o EFE WL e T
VGt (mm) (mm) (min™) | (mm/min)| (mm) (mm) (min”) [ (mm/min)|  (mm) (mm) (min™)  [(mm/min)|  (mm) (mm)
2001-003 0.1 03 | 50000 | 140 | 0004 | 0.035 | 50,000 90 | 0002 | 0.035 | 30,000 10 | 0002 | 0.08
2002-005 0.2 0.5 | 50000 270 | 0006 | 0.13 | 44800 = 180 | 0.004 | 0.13 | 15000 10 | 0002 | 013
2002-010 0.2 1 50,000 | 230 | 0.004 | 0.035 | 40,800 160 | 0.002 | 0.035 | 15,000 10 | 0002 | 0.035
2003-010 0.3 1 50,000 | 440 | 0.01 0.101 | 50,000 | 330 | 0007 | 0.101 | 14,600 14 | 0004 | 0.101
2003-015 0.3 15 | 50,000 | 360 | 0.009 | 0.05 | 42700 | 260 | 0.006 | 0.05 | 14,600 13 | 0.004 | 0.05
2003-020 0.3 2 41,500 | 280 | 0.007 | 0.023 | 33200 @ 190 | 0.005 | 0.023 | 14,600 12 | 0.003 | 0.023
2004-015 0.4 1.5 | 48100 | 470 | 0.012 | 0.095 | 38500 | 320 | 0.008 | 0.095 | 14,300 17 | 0.004 | 0.095
. 2004-020 0.4 2 44,600 | 430 | 0.01 0.052 | 35700 | 290 | 0.07 | 0.052 | 14,300 17 | 0.004 | 0052
I — 2004-030 0.4 3 37,500 | 340 | 0.006 | 0018 | 30,000 = 230 | 0.005 | 0.018 | 14,300 16 | 0.003 | 0018
UDC-PCD 2004-040 0.4 4 33,700 | 280 | 0.004 | 0.008 | 26500 190 | 0.003 | 0.008 | 14,300 15 | 0.002 | 0.008
seres 2005-015 | 0.5 1.5 | 46,500 | 610 | 0.02 0139 | 37300 | 410 | 0.015 | 0.139 | 14,000 20 | 0008 | 0.139
—_— 2005-020 0.5 2 40600 | 510 | 0.018 | 0.098 | 32,500 = 350 | 0.013 | 0.098 | 14,000 20 | 0.007 | 0.098
gg.Nes 2005-025 0.5 25 | 34700 | 410 | 0016 | 0.057 | 27700 | 290 | 0.011 | 0.057 | 14,000 20 | 0.006 | 0.057
2005-030 0.5 3 32200 | 370 | 0011 | 0037 | 25700 | 260 | 0009 | 0.037 | 14,000 19 | 0.005 | 0.037
— 2005-040 0.5 4 29,700 | 330 | 0.009 | 0.016 | 23700 | 230 | 0007 | 0.016 | 14,000 18 | 0004 | 0016
Sauare | - 2005-060 0.5 6 24700 | 250 | 0005 | 0005 | 19,700 | 170 | 0.003 | 0.005 | 14,000 16 | 0.002 | 0.005
g 2006-020 0.6 2 39,100 | 600 | 0.026 | 0.8 | 31300 410 | 0019 | 0.18 | 12,000 23 | 001 0.18
;‘;’l‘fage‘* s 2006-030 0.6 3 33500 | 500 | 0.02 0.075 | 26,800 | 340 | 0015 | 0.075 | 12,000 22 | 0008 | 0.075
—— 2006-040 0.6 4 27,900 | 390 | 0014 | 0.03 | 22300 | 270 | 0.01 0.03 | 12,000 21 | 0005 | 0.03
2006-060 0.6 6 23000 | 290 | 0.008 | 0.01 18,400 | 200 | 0.006 | 0.01 12,000 19 | 0.003 | 001
Fadis 2008-030 | 08 3 26200 | 530 | 0038 | 045 | 21,000 | 370 | 0.027 | 015 | 8000 21 | 0016 | 0.15
- 2008-040 0.8 4 24,100 | 480 | 0.031 | 008 | 19300 | 330 | 0.022 | 0.08 8,000 20 | 0.013 | 0.08
éﬁ;w § 2008-060 0.8 6 19,800 | 370 | 0017 | 0.024 | 15800 | 250 | 0.012 | 0.024 | 8000 18 | 0.007 | 0.024
’ 2010-030 1 3 23400 | 650 | 0.057 | 0263 | 18700 = 440 | 0.039 | 0263 | 6,500 15 | 0.016 | 0.263
o 2010040 | 1 4 21,500 | 580 | 0.047 | 0195 | 17200 400 | 0033 | 0.195 | 6500 15 | 0015 | 0.195
2010-050 1 5 19,600 | 510 | 0.037 | 0.127 | 15700 | 360 | 0.027 | 0.127 | 6500 15 | 0014 | 0.127
m 2010-060 1 6 17600 | 440 | 0.027 | 0.058 | 14,100 | 310 | 0.02 0.058 | 6,500 14 | 0012 | 0.058
Shank Ball 2015-040 1.5 4 16,300 | 640 0.084 | 0.462 | 13,000 | 440 0.06 0.462 | 9,600 95 0.036 | 0.462
gt oo 2015-060 15 6 14,400 | 550 | 0.066 | 0.293 | 11,500 | 380 | 0.047 | 0.293 | 9,600 60 | 0028 | 0.293
Ball 2 2020-060 2 6 12500 | 650 | 0.075 | 0.926 | 10,000 | 450 | 0.054 | 0926 | 9,600 | 211 | 0.032 | 0926
Taper Neck
Ball
Taper g
2
Barrel
Spiral
V Cutter
bt Note: Side Milling

+ Recommend using a non-contact measuring device to avoid damaging the precision tip point.
« Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the
machine's maximum spindle speed.
« Every coolant offers stable milling.
+ Recommend oil coolant for Stainless Steels and Heat Resistant Alloys. Qe
+ Recommend wet coolant for Copper.

Technical Data
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