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4 Flute Long Neck Radius for Hard Materials

Super negative rake angle is best suited
Feature 1 for 60-70 HRC as it greatly

reduces the cutting resistance.

Long tool life

Super negative rake angle

Wear width comparison
HGLRS @ 3 x CR0.3 x Effective Length 16 HAP72 (69HRC)

New generation super hard materials ensure high efficiency milling and long tool life.

Relief wear width after milling
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Axial Depth 0.03 mm &
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Radial Depth 0.6mm
Coolant Air Blow 0

HGLRS Competitor Tool
Milling Shape (10x 10 x 5mm)
Square Pocket

Cycle Time 68 min




Improved milling accuracy and surface quality as a result of the super
Feature 2 back taper,

Milling accuracy

Dimensional accuracy comparison
HGLRS @3 x CR0.3 x Effective Length 16 HAP72 (69HRC)

Smaller dimensional change and better milling accuracy with HGLRS

Surface condition after milling
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HGLRS Competitor Tool

Distance from the work surface (mm)
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Spindle Speed 7000 min

Feed Hate 1,800 mm/min — .

Aal Depth 008 mm I Q Side milling

g;dial Depth 0.02 mm 0.02 L\

Coolant . \

Cycle Time A:l;il]?: \ Milling surface filming
position

Unit (mm)
R
Feature 3 Outside Diameter Radius Shank Diameter
Diameter Tolerance Accuracy Tolerance
High precision 1=D<5 0/-0.01 0/-0.004
=0.003 h
D=6 0.005/-0.02 (h4)
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HMGCOAT 4 Flute Long Neck Radius End Mills for Hard Materials
Size @ 1~0 6

Material Applications (¢ Highly Recommended © Recommended O Suggested)

Work Material
CARBON | ALLOY | PREHARDENED HARDENED STEELS CAST IRON | ALUMINUM | GRAPHITE | COPPER | PLASTICS | GLASS | TITANIUM HEAT  |CEMENTED | HARD BRITTLE
STEELS | STEELS STEELS ALLOYS FILLED ALLOYS |RESISTANT | CARBIDE |(NON-METALLIC)
S45C | SK/SCM | NAK | ~585HRC | ~60HRC | ~ 70HRC PLASTICS ALLOYS MATERIALS

$55C Sus HPM
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588 e 13 | |
oo oo _>_'<_ T g The shank taper angle shown is not an exact value and to avoid

o o 01 ’ K] contact with the work piece, we recommend the user controls the

s % L | < precise value of this angle. Shank taper angle should not make

contact with the work piece.
Ao

Inclined Angle

4 Super negative rake angle is best suited for 60-70 HRC as it greatly
reduces the cutting resistance.

Super negative rake angle

& High Precision Diameter Tolerance / Radius Accuracy / Shank Diameter Tolerance

HLRS Tolerance uiit mmw  HGLRS Tolerance Unit ()
R R
Outside Diameter Radius Shank Diameter Outside Diameter Radius Shank Diameter
Diameter Tolerance Accuracy Tolerance Diameter Tolerance Accuracy Tolerance
1=D<5 0/-0.015 1<D<5 | 0/-0.01 .
<0005 | 010005 +0.003 | 0/-0:004
D=6 | -0005-0.02 D=6 | -0.005/0.02 (h4)




HMGCOAT 4 Flute Long Neck Radius End Mills for Hard Materials

Total 143 models Unit (mm)
Model Qutside Corner Effective Length Neck Suggested Effective Length by
Number Diameter | Radius Length of Cut Diameter Retail Price Inclined Angles
oD CR 2y e (4] od ¥ 30’ 1° 1°30° 2 3

HGLRS 4010-002-020 2 50 4 7,400 2.58 276 2.92 3.06 3.33

HGLRS 4010-002-030 3 50 4 7.400 365| 387 | 4068| 423| 457
RO.02

HGLRS 4010-002-040 4 50 4 7,400 4.71 497 518 5.38 581

HGLRS 4010-002-050 5 50 4 8.100 577 605 629 653| 7.06

HGLRS 4010-005-020 2 50 4 7,400 2.58 276 291 3.06 3.32

HGLRS 4010-005-030 3 50 4 7.400 365| 387| 405| 422| 456
RO.05

HGLRS 4010-005-040 4 50 4 7,400 4.71 4.96 518 537 581

HGLRS 4010-005-050 5 50 4 8,100 577 6.05 6.29 6.52 7.05

1 0.8 0.98 16°

HGLRS 4010-01-020 2 50 4 7.400 2568| 275 290 305 331

HGLRS 4010-01-030 3 50 4 7,400 3.65 386 405 421 4.55
RO.1

HGLRS 4010-01-040 4 50 4 7.400 4.71 496 | 517 536 580

HGLRS 4010-01-050 5 50 4 8,100 577 6.05 6.28 6.51 7.04

HGLRS 4010-02-020 2 50 4 7.400 257 274 289| 303 329

HGLRS 4010-02-030 3 50 4 7,400 3.64 3.85 403 | 420| 453
RO.2

HGLRS 4010-02-040 4 50 4 7,400 470 495 516 5.35 577

HGLRS 4010-02-050 5 50 4 8.100 576 6.04 627 650 702

HGLRS 4015-005-030 3 50 4 7,900 3.12 3.23 3.35 348 3.76

HGLRS 4015-005-040 4 50 4 7.900 416 | 430 446| 463 5.00
RO.05

HGLRS 4015-005-060 6 50 4 7,900 6.22 6.44 6.67 6.92 7.49

HGLRS 4015-005-080 8 50 4 8,200 829 | 858| 889| 922 997

HGLRS 4015-01-030 3 50 4 7,900 3.12 3.23 3.34 347 375

HGLRS 4015-01-040 4 50 4 7,900 4.16 430 445| 462 499
RO.1

HGLRS 4015-01-060 6 50 4 7900 | 622 644 667 692 748

HGLRS 4015-01-080 8 50 4 8,200 8.29 858 | 889 9.22 9.96

HGLRS 4015-02-030 3 50 4 7.900 3.12| 322 333| 345 372

HGLRS 4015-02-040 1.5 4 1.2 1.48 16° 50 4 7,900 4.15 429 444 460, 497
RO.2

HGLRS 4015-02-060 6 50 4 7.900 622 | 643 666| 690 745

HGLRS 4015-02-080 8 50 4 8.200 829 | 857| 887| 920| 994

HGLRS 4015-03-030 3 50 4 7,900 3.12 3.22 3.32 344 370

HGLRS 4015-03-040 4 50 4 7,900 4.15 428 443 459 494
RO.3

HGLRS 4015-03-060 6 50 4 7,900 B6.22 6.42 6.65 6.89 7.43

HGLRS 4015-03-080 8 50 4 8,200 828| 856| 886| 9.19| 991

HGLRS 4015-05-040 4 50 4 7,900 414 427 | 441 456 489

HGLRS 4015-05-060 RO.5 6 50 4 7.900 6.21 6.41 663 686 7.38

HGLRS 4015-05-080 8 50 4 8,200 828 855 8.84 9.16 9.87

Additional model



HMGCOAT 4 Flute Long Neck Radius End Mills for Hard Materials

Model Outside Corner Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Diameter Radius Length of Cut Diameter Angle Length Diameter | Retail Price Inclined Angles
@D CR 2, e od Bta L od ¥ 30’ 1° 1°30° 2 3
HGLRS 4020-002-040 4 50 4 7.900 420 434 450| 467 505
HGLRS 4020-002-060 6 50 4 7.900 626 | 648| 6.72| 697 | 754
RO.02
HGLRS 4020-002-080 8 50 4 8,200 833 862 894 927 10.03
HGLRS 4020-002-100 10 50 4 8200 | 1040 10.76 | 11.15| 11.67 | 1251
HGLRS 4020-005-040 4 50 4 7.900 420 434 450| 467 505
HGLRS 4020-005-060 6 50 4 7.900 626 648| 672 697 753
RO.05
HGLRS 4020-005-080 8 50 4 8,200 833 | 862 883| 927 1002
HGLRS 4020-005-100 10 50 4 8200 | 1040 | 10.76 | 11.16 11.57 | 1251
HGLRS 4020-01-040 4 50 4 7.900 419 434 449| 466 504
HGLRS 4020-01-060 6 50 4 7.900 626 648| 6.71 696 752
RO.1
HGLRS 4020-01-080 8 50 4 8,200 833 | 862 893 926 1001
HGLRS 4020-01-100 10 50 4 8200 | 1040 1076 | 11.14 | 11.56 | 1249
2 1.6 1.96 16°
HGLRS 4020-02-040 4 50 4 7.900 419 433 448 465 501
HGLRS 4020-02-060 6 50 4 7.900 626 647 6.70| 695, 7.50
RO.2
HGLRS 4020-02-080 8 50 4 8,200 8.33 861 892 925 998
HGLRS 4020-02-100 10 50 4 8200 | 1039 10.75 | 11.13 | 11.64 | 1247
HGLRS 4020-03-040 4 50 4 7.900 419 432| 447 463 499
HGLRS 4020-03-060 6 50 4 7.900 625 646| 669 | 693 747
RO.3
HGLRS 4020-03-080 8 50 4 8,200 832 | 860| 8091 923 996
HGLRS 4020-03-100 10 50 4 8200 | 1039 10.74 | 11.12 | 11.63 | 1245
HGLRS 4020-05-040 4 50 4 7.900 4.18 | 4.31 445 460 494
HGLRS 4020-05-060 6 50 4 7.900 625 645| 667 | 690, 743
RO.5
HGLRS 4020-05-080 8 50 4 8,200 832 | 859 888 920 99I
HGLRS 4020-05-100 10 50 4 8200 | 10.38 | 10.73 | 11.10 | 11.50 | 12.40
HGLRS 4030-005-040 4 50 6 7.100 439 454 470 488 528
HGLRS 4030-005-060 6 50 6 7.100 645| 668 692| 7.18, 7.76
HGLRS 4030-005-080 8 50 6 7.100 852 882| 914 948 1025
3 RO.05 2.4 2.87 16°
HGLRS 4030-005-100 10 50 6 7,100 | 1059 1096 | 11.35| 11.78 | 1274
HGLRS 4030-005-120 12 50 6 8600 | 1266 | 13.10| 1357 14.08 1522
HGLRS 4030-005-160 16 60 6 10,600 | 16.79  17.38 | 18.00 | 18.68 | 20.19

Additional model



HMGCOAT 4 Flute Long Neck Radius End Mills for Hard Materials

Model Outside Corner Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Diameter Radius Length of Cut Diameter Angle Length Diameter | Retail Price Inclined Angles
oD CR 2, 2 @d; Bta L od ¥ 30’ i 1°30° 2 3
HGLRS 4030-01-040 4 50 6 7.100 438 454 470 487 527
HGLRS 4030-01-060 6 50 6 7.100 645| 668 692 7.17| 7.75
HGLRS 4030-01-080 8 50 6 7.100 8562 881 9.13| 947 1024
HGLRS 4030-01-100 o 10 50 6 7.100 | 1069|1095 | 11.35| 11.77 | 1272
HGLRS 4030-01-120 12 50 6 8,600 | 1265 | 13.09 | 1356 | 1407 1521
HGLRS 4030-01-160 16 60 6 10,600 | 16.79 | 17.37 | 18.00 | 1867 | 20.18
HGLRS 4030-02-040 4 50 6 7.100 438 453 469 486 524
HGLRS 4030-02-060 6 50 6 7.100 645| 667| 690 | 7.16| 7.73
HGLRS 4030-02-080 8 50 6 7.100 852 881 9.12 946 1021
RO.2
HGLRS 4030-02-100 10 50 6 7.100 | 1068 | 1095 | 11.34 | 11.76 | 12.70
HGLRS 4030-02-120 12 50 6 8600 | 1265 | 13.09 | 13565 | 14.06 | 156.19
HGLRS 4030-02-160 16 60 6 10,600 | 16.79 | 17.37 | 1799 1866 | 20.16
HGLRS 4030-03-040 4 50 6 7.100 438 4b2| 468 484 b2l
HGLRS 4030-03-060 6 50 6 7.100 645| 666 689 7.14| 7.70
HGLRS 4030-03-080 3 8 2.4 2.87 16° 50 6 7.100 851 880 911 9.44110.19
HGLRS 4030-03-100 o 10 50 6 7,100 | 1068 | 1094 | 11.33| 11.74 | 1268
HGLRS 4030-03-120 12 50 6 8600 | 1265 | 13.08 | 13564 | 1404 | 15.16
HGLRS 4030-03-160 16 60 6 10600 | 16.78 | 17.36| 1798 | 1864 20.14
HGLRS 4030-05-040 4 50 6 7.100 437 451 466 481 517
HGLRS 4030-05-060 6 50 6 7.100 644 665 687| 7.11 7.66
HGLRS 4030-05-080 8 50 6 7.100 851 879 909 941 10.14
RO.5
HGLRS 4030-05-100 10 50 6 7,100 | 1057|1093 | 11.31 | 11.71 | 1263
HGLRS 4030-05-120 12 50 6 8600 | 1264 | 13.07 | 13b2| 1401 | 16.12
HGLRS 4030-05-160 16 60 6 10,600 | 16.78 | 17.34 | 1796 | 1861 | 20.09
HGLRS 4030-10-060 6 50 6 7.100 642 661 6.81 7.04| 753
HGLRS 4030-10-080 8 50 6 7.100 849 | 875| 903 934 1002
HGLRS 4030-10-100 R1 10 50 6 7,100 | 10551089 11256 1164 1251
HGLRS 4030-10-120 12 50 6 8600 | 1262 | 13.03 | 1346 | 1394 | 14.99
HGLRS 4030-10-160 16 60 6 10,600 1675 17.31 1790 18563 1997

Additional model



HMGCOAT 4 Flute Long Neck Radius End Mills for Hard Materials

Model Outside Corner Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Diameter Radius Length of Cut Diameter Angle Length Diameter | Retail Price Inclined Angles
oD CR 2, 2 @d Bta L od ¥ 30’ 1° 1°30° 2 3
HGLRS 4040-005-080 8 60 6 10.600 8.71 9.02 9.34 9.69 | 1048
HGLRS 4040-005-120 12 60 6 10,600 | 1285 | 1329 13.78 | 1429 | 1545
R0O.05
HGLRS 4040-005-160 16 60 6 10600 | 16.98| 1757 | 18.21 | 18.89 |lointerierence
HGLRS 4040-005-200 20 70 6 11,800 | 21.12 | 21.85 | 22.64 | 23.49 Nolnterference
HGLRS 4040-01-080 8 60 6 10.600 8.71 9.01 9.34 9.68 | 1047
HGLRS 4040-01-120 12 60 6 10.600 | 1285 1329 | 13.77 | 1428 | 1544
RO.1
HGLRS 4040-01-160 16 60 6 10,600 | 16.98 | 17.57  18.20 | 18.88 |Vointerference
HGLRS 4040-01-200 20 70 6 11,800 | 21.11 | 21.85 | 22.64 | 23.48 |Nolnterference
HGLRS 4040-02-080 8 60 6 10,600 8.71 9.01 9.33 9.67 | 1044
HGLRS 4040-02-120 12 60 6 10,600 | 12.84 | 13.28 | 13.76 | 1427 | 15642
RO.2
HGLRS 4040-02-160 16 60 6 10,600 | 16.98 | 17.56 | 18.19 | 18.87 oltererence
HGLRS 4040-02-200 20 70 6 11,800 | 21.11|21.84 | 22.63 | 23.47 |Nointerference
4 32 | 377 16°
HGLRS 4040-03-080 8 60 6 10.600 870 900 932 966 1042
HGLRS 4040-03-120 12 60 6 10,600 | 1284 | 1328 13.75| 1425 | 15.39
RO.3
HGLRS 4040-03-160 16 60 6 10,600 | 16.97 | 17.56 | 18.18 | 18.85 |Nolntererence
HGLRS 4040-03-200 20 70 6 11,800 | 21.11|21.83 | 22.61 | 23.45 |Nolnterference
HGLRS 4040-05-080 8 60 6 10,600 870 898 929 963 10.37
HGLRS 4040-05-120 12 60 6 10600 1283 1326 1373 1423 1535
RO.5
HGLRS 4040-05-160 16 60 6 10,600 | 16.97 | 1754  18.16 | 18.82 |Nointerference
HGLRS 4040-05-200 20 70 6 11,800 | 21.10 | 21.82 | 22.59 | 23.42 |Nolnterference
HGLRS 4040-10-080 8 60 6 10.600 8.68 895 9.24 955 10.25
HGLRS 4040-10-120 12 60 6 10,600 | 12.81 | 1323 | 13.67 | 14.15 | 156.22
R1
HGLRS 4040-10-160 16 60 6 10,600 1695 17560 18.10| 1875| 20.19
HGLRS 4040-10-200 20 70 6 11,800 | 21.08 | 21.78 | 2254 | 23.35 |\ erierence
HGLRS 4060-01-120 12 60 [§] 15,400 | Nolnterference No Interference No Interference No Interferencg No Interferenc
HGLRS 4060-01-160 16 60 6 15,400 | Nolnterferencg No nterference Nolnterference Nolnterference No Interferenc
HGLRS 4060-01-200 RO.1 20 70 6 15,400 | Nolnterferenc Nolnterferencel No Interference No Interference No
HGLRS 4060-01-240 24 70 6 15,400 | Nolnterferencel Nolnterferencel Nolnterferencel No Interference No Interference
HGLRS 4060-01-300 30 100 6 18,000  |Nonterference | No Interference | No Interference | No Iterference | No Interference
6 4.8 5.77 —
HGLRS 4060-02-120 12 60 6 15,400 |Nolnterferance |No Interference | No Interference | No Interference | No Interference
HGLRS 4060-02-160 16 60 [§] 15,400 |Nolnterferance |No Interference | No Interference | Na Interference | No Interference
HGLRS 4060-02-200 RO.2 20 70 6 15.400 |Nonterferance |No Interference | No Interference | No Interference | No Interference
HGLRS 4060-02-240 24 70 6 15,400  |Nolnterference | No Interference | o Interference | No Iterference | No Interference
HGLRS 4060-02-300 30 100 6 18,000 |Nonterference |No Interference | No Interference | No Interference | No Interference

Additional model



HMGCOAT 4 Flute Long Neck Radius End Mills for Hard Materials

Model Outside Corner Effective Length Neck Shank Taper Overall Shank Suggested Effective Length by
Number Diameter Radius Length of Cut Diameter Angle Length Diameter | Retail Price Inclined Angles
oD CR 2, 2 od Bta L od ¥ 30 1° 1730 2 3

HGLRS 4060-03-120 12 60 6 15,400  |Nolnterference | No No No No
HGLRS 4060-03-160 16 60 6 15,400  |Nointerference [No Interference No Interference No Interference {No Iterference
HGLRS 4060-03-200 RO.3 20 70 6 15,400  |Nolnterference [No Interference [No Interference |No Interference [No Interference
HGLRS 4060-03-240 24 70 6 15,400  |Nolnterfarance |No Inerference |No Interference |No Intererence |No Inerference
HGLRS 4060-03-300 30 100 6 18,000  |Noterferance [No ntererenc No Iterference | No Interference [No Inerference
HGLRS 4060-05-120 12 60 6 15,400  |Nolnterference [No Interference No Interference No nterference o nterference
HGLRS 4060-05-160 16 60 6 15,400  |Nolntererence | No nterferenca No nterference No nterference | No terference
HGLRS 4060-05-200 6 RO.5 20 4.8 5.77 — 70 6 15,400  |Nolnterference |No Iterference | No nterference | No ntererence | No terference
HGLRS 4060-05-240 24 70 6 15,400  |Nolnterfarance |No hterference | No Interference | No Interference |No hterference
HGLRS 4060-05-300 30 100 6 18,000  |Nointerference | No No No No
HGLRS 4060-10-120 12 60 B8 15,400 | Nolnterference | No No No No Interference
HGLRS 4060-10-160 16 60 6 15,400 |Nolnterference | No ntarference No Interference |No Interference |No Interference
HGLRS 4060-10-200 R1 20 70 6 15,400  |Nonterference No Interference No Interference No nterference No nterference
HGLRS 4060-10-240 24 70 6 15,400  |Nonterference No nterference No Interference NoInterference No nterference
HGLRS 4060-10-300 30 100 B8 18,000 |Nolnterference | No No No Interference | No Interference

Additional model



HGLRS Milling Conditions

PRE?QEEEEEDS?EFEEIS_S/ HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
" (55~62HRC) (62~66HRC) (66~70HRC
(~55HRC)
ap ae ap ae ap ae ap ae

Model | Outside | Comer | Effective | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial
Number | Diameter | Radius | Length | Speed Rate Depth Depth Speed Rate Depth Depth | Speed Rate Depth Depth Speed Rate Depth Depth
(mm) | (mm) | (mm) | (min") mmmin) mm) | (mm)  min?) (@mmin mm) | mm) | min®D) mm/min) (mm) | mm) | min")  (mmmin) (mm) | (mm)

2 /15300 1,200 0.004  0.027 /10,300 ~ 710 | 0.003  0.03 8900 800  0.003 | 0.003 8600 780 ' 0.003 | 0.003

3 13,200 1,150 0.004 0.027 9400 680  0.03 0003 8500 770 0.003 0.003 8300 750 0.003  0.003
Ro02 4 112,000 1,070 0003 0024 | 8500 640  0.003 0003 8100 730  0.003 | 0.003 | 7,900 710 ' 0.003 | 0.003
5 11,000 960 0003 0023 7800 570  0.003 0003 7,700 700 0.003 0.003 7500 680 0.003 0.003
2 /15300 1,200 0.01 | 0.068 10,300 710 | 0.005  0.006 8900 800 0.004 | 0.004 8600 780  0.004  0.004
3 13,200 1,150 0.009 0.068 9,400 680  0.04 0005 8500 770 0.004 0.003 8300 750 0.004 0.003
oo RO0S 4 112,000 1,070 0008 0061 8500 640 | 0.004 0005 8100 730  0.004 ' 0.03 | 7900 710  0.004 ' 0.003
5 11,000 960 0007 0058 70800 570  0.03  0.004 7,700 700 0.003 0.003 7500 680 0.003 0.003
2 15300 1,200 004 | 027 /10300 710 003 027 8900 800 002 | 027 | 8600 780 002 | 026
RO.1 3 13200 1,150 004 027 9400 680 003 027 8500 770 0.02 025 8300 750 0.02 @ 024
R0.2 4 112,000 1,070 003 | 024 | 8500 640 002 024 8100 730 001 | 023 7900 710 001 | 022
5 11,000 90 003 023 7800 570 001 014 | 7700 700 0.01 021 | 7500 680 0.01 @ 02
3 14,800 1,330 0013  0.135 8900 760 | 0.005 0007 8800 870 0.005  0.06 8500 840 ' 0.005  0.006
RO.05 4 113,200 1,280 0011 0124 8600 740  0.005 0007 8500 840 0.005 0.005 8300 820 0.005 0.005
6 10,600 1210 001 | 0.111 | 87100 690 | 0.004  0.006 8000 790  0.004 ' 0.05 70800 770  0.004  0.005
w15 | 15 8 9,300 1,020  0.008 0.087 7900 690 0004 0006 7,700 780  0.004 0.004 7,500 760 0.04 0.004
3 14800 1330 005 054 | 8900 760 002 066 | 8800 870 002 | 041 | 8500 840 002 | 04
Eg; 4 13200 1280 0.04 05 8600 740 0.02 | 062 8500 840 002 039 8300 80 0.02 | 038
Rgg 6 10,600 1210 004 | 045 | 8100 690 002 056 8000 790 002 | 035 | 7800 770 002 | 034
8 9,300 1,020 0.03 | 035 7600 650 002 052 | 7500 740 0.02 @ 031 7300 720 A 0.02 | 03
4 114300 1460 001 | 0118 | 8600 860 K 0.003  0.003 8500 930 0.003 ' 0.03 | 8300 900  0.003  0.003
6 12,000 1,200 0.006 0.109 8300 830  0.03 0003 8100 890 0.03  0.003 7900 860 0.003 0.003
RO 8 10,400 1,100 0.006 0.1 7,900 790 | 0.003  0.003 7,800 =~ 840  0.003 | 0.003 | 7,600 820 ' 0.003  0.003
10 9,300 1,020  0.005 0.086 7,500 750  0.003 0.03 7,400 800  0.003 0.003 7,200 780 0.03 0.003
4 114300 1460 0016 024 | 8600 860  0.007 001 | 8500 930 0.007  0.07 8300 900  0.007 | 0.007
RO05 6 12,000 1,200 0015 0219 8300 830  0.06 0009 8100 890 0.006  0.007 7900 860 0.006 0.007
8 10,400 1,100 0.014 | 0.197 | 7,900 790 | 0.006  0.008 7,800 840 0.006  0.006 7,600 820  0.006  0.006
w020 | 2 10 9,300 1,020 0.012 0.165 7,500 750 & 0.005 0.008 7,400 = 800 H 0.005 0.006 7,200 780 0.005 0.006
4 114300 1460 0033 0405 8600 860 0013 018 8500 930 0.013  0.134 8300 900 0.013 0.3
ROA 6 12,000 1,200 003 | 0365 8300 80 0012 0.166 8100 890 0.012 0124 7900 860 0.012 0.12

8 10,400 1,100 0028 0324 = 7900 790  0.011  0.152 7,800 840 0.011 | 0.113 7,600 820 0.011  0.11
10 9,300 1,020  0.024 0263 7,500 750 0.01 0138 7,400 800 001 0103 7200 780 0.01 | 0.1

4 114300 1460 007 | 081 8,600 860  0.03 | 09 8500 = 930 003 | 054 | 8300 900 0.03 | 052
:gg 6 12,000 1200 006 073 8300 80 002 08 8100 890 002 049 7900 80 002 048
R0.5 8 10,400 1,100 006 | 065 | 7900 790 002 076 7800 840 002 | 045 | 7600 820 002 | 044

10 9300 1,020 0.05 | 053 7500 750 002 069 | 7400 800 002 041 7200 780 002 | 04




HGLRS Milling Conditions

PRE?QEEEEEDS?EFEEIS_S/ HARDENED STEELS HARDENED STEELS HARDENED STEELS
WORK MATERIAL NAK / STAVAX SKD11 HAP10 HAP72
" (55~62HRC) (62~66HRC) (66~70HRC
(~55HRC)
ap ae ap ae ap e ap ae

Model | Outside | Comer | Effective | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial | Spindle | Feed Axial Radial
Number | Diameter | Radius | Length | Speed Rate Depth Depth Speed Rate Depth Depth | Speed Rate Depth Depth Speed Rate Depth Depth
mm) | (mm) | (mm) | min" [(mmmin| (mm) | (mm) | (min"D (mmmin| mm) | mm) | Mmin?) (mm/min mm) | (mm) | min® (mmmin) (mm) | (mm)

4 14,000 2640 002 | 018 | 8900 1,140 | 0.011  0.013 | 8700 | 1,110 A 0.011  0.012 | 8400 1,080 | 0.011 | 0.012
6 13,300 2500 0019 018 8600 1,110 001 0012 8400 1,080 001 | 0.011 8200 1,050  0.01 | 0.011
8 11,800 2200 0018 0175 8400 1,080 001 0012 | 8100 1,050 | 0.01 | 0.011 | 7900 1,020  0.01 | 0.011
10 /10,500 2,090 0.015 0.175 8,100 1,050  0.009 | 0.011 | 7,900 1,020  0.009 001 | 7700 990 0.09 0.01
12 /10,000 1950 0.013 0.168 | 7,900 1,010 | 0.009 | 0.01 | 7,700 = 990 A 0.009 | 0.01 | 7,500 = 960 0.009 0.009
16 8,800 1,600 0.1 | 0158 7400 950 0.008 0.01 | 7200 930 0.08 0009 7,000 900 0.008 0.008
4 114,000 2,640 004 | 036 = 8900 1,140 0021 0291 8700 1,110  0.022 | 0216 8400 1,080  0.021 | 0.21
6 13,300 2500 0038 036 @ 8600 1,110 002 0277 8400 1,080 0.021 0206 8200 1,050 002 @ 02
8 11,800 2200 0035 035 | 8400 1,080 0019 0263 8100 1,050 0.2 | 0.196 7900 1,020 0.019 0.19
10 10,500 2,090 0.03 035 @ 8100 1,050 0018 0249 7900 1,020 0019 0185 7,700 990 0.018 0.18
12 /10,000 1,950  0.026 | 0.335 7,900 1,010 0017 0235 7,700 = 990  0.018 0.475 7,500 = 960 0.017  0.17
16 8800 1600 002 0315 7,400 950 0.015 0208 7,200 930 0015 0155 7,000 900 0015 0.15
4 14000 2640 008 | 072 | 8900 1,140 004 145 8700 1,110 0.04 | 087 | 8400 1,080 004 | 084
6 13,300 2500 008 072 | 8600 1,110 004 138 | 8400 1,080 004 08 8200 1,050 004 @ 08
:gg 8 11,800 2200 007 |07 8,400 1,080  0.04 | 131 | 8100 1,050 004 078 7900 1020 004 | 0.76
R0.5 10 10500 2090 006 @07 8,100 1,050 004 | 125 = 7900 1,020 004 074 7,700 990 004 @ 0.72

R0.05

4030 @ 3 Ro.1

i 12 /10,000 1950 005 067 | 7900 1,010 0.03 | 118 | 7700 990 0.04 | 07 7,500 | 960 | 003 | 068
16 8,800 1,600 004 063 7400 950 0.03 1 7200 930 003 | 062 | 7000 900 003 | 0.6
8 8500 1,420 0026 0338 6,200 1,130  0.013 | 0.016 6,100 1,090 0013 0015 5900 1,060  0.013 | 0.014
R0.05 12 7,600 1,390 0.023 0288 5900 1,080 0012 0.014 5800 1,040 0012 0014 5600 1,010 0.012 0.013

16 6,600 12330  0.018 025 | 5700 1,030 | 0.011 | 0.013 | 5600 1,000 0011 0013 5400 970 0011 0012
20 5800 1,260 0.015 0225 5400 980  0.01 | 0.012 5300 950 0.01 | 0011 5100 920 001 | 0.011
8 8,500 1,420  0.052 | 0675 6,200 1,130 0026 036 | 6,100 1,090 0027 0268 5900 1,060 0026 026
12 7,600 1,390 0.046 0575 5900 1,080 0.024 0332 5800 1,040 0025 0247 5600 1,010 0.024 0.24
16 6,600 1,330  0.036 05 5,700 | 1,030  0.022 | 0.304 5600 1,000 0023 0227 5400 970 | 0.022  0.22

20 5800 1,260 003 045 5400 980 002 0277 5300 950 0.021 0206 5100 920 002 | 02
8 8,500 | 1,420 0.1 1.35 | 6,200 1,130 | 0.05 | 1.8 6,100 1,090 005 | 1.07 | 5900 1,060 0.05 | 1.04
:gg 12 7,600 12390 009 115 = 5900 1,080 005 166 | 5800 1040 005 099 5600 1,010 005 096
:(1)'5 16 6,600 12330 007 |1 5,700 1,030  0.04 | 152 | 5600 1,000 005 091 5400 970 0.04 | 0.88
20 5800 1260 006 09 5400 980 004 138 | 5300 950 A 0.04 | 08 | 5100 920 0.04 08

4040 @ 4 Ro.1

12 4,700 | 1,360 @ 0.1 0.675 | 3,900 1,180 | 0.033  0.676 | 3,800 | 1,150 | 0.033 | 0.502 | 3,700 @ 1,120 | 0.033 | 0.488
16 4,000 1,150 0.095 0665 3,800 1,150 0.031 0.641 3,700 1,110 A 0.082 0.476 3,600 1,080  0.031  0.463
Ro.1 20 3,500 1,000 0.09 | 0655 3,700 1,120 | 0.029 | 0.607 | 3,600 1,080  0.03 | 0.451 3,500 1,050 0.029 0438
24 3,100 860 0.085 0645 3,600 1,080 0.028 0.572 3,500 1,050  0.028 0.425 3,400 1,020  0.028 @ 0.413
30 2,600 740 4 0079 K 063 | 3,400 1,030 | 0.025 052 | 3300 1,000 0026 0386 3200 970 0.025 0375

4060 6
12 4,700 1,360 0.2 1.35 3,900 1,180 007 | 338 3800 1,150 007 @ 2 3,700 | 1,120 0.07 | 195
R0.2 16 4,000 1,150 019 | 133 3,800 1,150 1006 | 321 | 3700 1,110 006 1.9 3,600 | 1,080 006 | 1.85
ggg 20 3,500 | 1,000 0.18 | 1.31 3,700 1,120 006 | 3 3,600 1,080 006 @ 1.8 3500 | 1,050 006 @ 175
R1 24 3,100 860 0.47 | 129 3,600 1,080 006 | 28 | 3500 1,050 006 @ 1.7 3,400 | 1,020 006 | 1.65
30 2,600 740 0.6 | 126 3,400 1,030 005 | 26 3,300 | 1,000 005 @ 1.55 | 3200 970 005 15
Note:
& - Decrease the feed rate more than 50% from the milling parameters when slot milling.
- Decrease both spindle speed and feed rate proportionally when the milling parameters exceed the machine's maximum spindle speed, or when chattering and red-hot occur.
2 - Every coolant offers stable milling.
€



A Advisory for Safe Use of UNIMAX End Mills

CAUTION

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

\

UNION
/;DL UNION TOOL CO.

U.S. UNION TOOL, 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 UNION TOOL 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

UNION TOOL EUROPE S.A.

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

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

UNION TOOL (SHANGHAI) Co., LTD.

No0.9-10, 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

UNION TOOL 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 UNION TOOL 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

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

UNION TOOL (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

Rainford Precision Machines Ltd

cxe1. 0120-60-2620 01744 889726

https://www.uniontool.co.jp

Price & Specifications are subject to change without notice.

sales@rainfordprecision.com
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