2Flutes HARDMAX Series

Sizeg 0.2 ~b

HARD i :
HLS2000 & -

Applicable Work Material (OMost Suitable OSuitable)

Work Material

CARBON | ALLOY | PREHARDENED
STEELS | STEELS | STEELS ST CAST IRON| ALUMINIUM| GRAPHITE COPPER [PLASTIC| TTANIUM | HEATPROOF | | gitable Goolant
SD0 SKCSCMI  NAK | (~554R0)|(~ BOHAC)(~ B5HAC) ALLOYS STEELS | | ®Recommendation

SK-SCM

O O @) OAirblow/Oil Mist
O Isus o o o O %3 g
O Water Soluble Oil

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

HARD MAX Coating offers outstanding heat resistance and lubricant properties for deep milling on hardened steel
High Accuracy : Diameter Tolerance : 0/-0.015
Longer tool life with Hard Max coating

‘19 g_ %Bta ‘
S le f g
o 2
L 3
g
The shank taper angle shown is not an exact value and v
to avoid contact with the workpiece, we recommend
the user controls the precise value of this angle -
Inclined Angle
(Total 158 models) Unit (mm)
Model Outside Effective| Length | Neck | ShankTaper = Overall = Shank ; :
Number Diameter | Length | of Cut Diameter|  Angle Length  Diameter Effective Length by Inclined angles
¢D £1 2 @d Bta L @d 30' 1° 1° 30’ 2° 3°
HLS 2002-005 0.5 45 4 066 082 094 105 1.27
HLS 2002-010 0.2 1 0.3 0.18 16° 45 4 126 144 159 1.72 1.96
HLS 2002-015 1.5 45 4 1.83 204 220 2.35 261
HLS 2003-010 1 45 4 126 144 159 1.72 1.96
HLS 2003-020 2 45 4 239 262 280 296 324
HLS 2003030 0.3 3 04 028 16° 45 4 349 375 396 4.14 4.32
HLS 2003-060 6 45 4 6.70 705 7.32 757 8.14
HLS 2003-090 9 45 4 9.86 10.2710.6210.9911.81
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Model
Number

HLS 2004-020
HLS 2004-030
HLS 2004-040
HLS 2004-050
HLS 2004-080
HLS 2004-120
HLS 2005-020
HLS 2005-040
HLS 2005-060
HLS 2005-080
HLS 2005-100
HLS 2005-150
HLS 2006-020
HLS 2006-040
HLS 2006-060
HLS 2006-080
HLS 2006-100
HLS 2006-120
HLS 2006-180
HLS 2007-020
HLS 2007-040
HLS 2007-060
HLS 2007-080
HLS 2007-100
HLS 2008-040
HLS 2008-060
HLS 2008-080
HLS 2008-100
HLS 2008-120
HLS 2008-160
HLS 2008-240
HLS 2009-040
HLS 2009-060
HLS 2009-080
HLS 2009-100
HLS 2009-150
HLS 2010-040
HLS 2010-060
HLS 2010-080
HLS 2010-100
HLS 2010-120
HLS 2010-140
HLS 2010-160
HLS 2010-200
HLS 2010-250
HLS 2010-300

Outside | Effective
Diameter | Length

oD

04

0.5

0.6

0.7

0.8

0.9

£+

—_

ooOh_hNDOIOOOPMDNOONA~WMN

— —

Length = Neck
of Cut |Diameter
2 @d

0.6 0.38

0.7 1048

0.9 0.58

1 0.68

1.2 078

1.3 0.88

1.5 095

Shank Taper
Angle

Bta

Overall
Length |Diameter

L
45
45
45
45
45
45
45
45
45
45
50
50
45
45
45
45
45
50
50
45
45
45
45
50
45
45
45
50
50
50
60
45
45
45
45
50
45
45
45
45
45
45
50
55
70
70

Shank

¢d
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Unit (mm)

Effective Length by Inclined angles
30' 1° 1° 30’ 2° 3
2.39 262 280 296 3.24
349 3.75 3.96 4.14 432
457 486 509 529 569
564 596 6.21 643 6.92
8.81 9.20 952 98510.569
13.00134713.92144015.48
239 262 280 296 3.24
457 486 509 529 569
6.70 705 732 757 8.14
8.81 9.20 952 9.8510.59
109111.3411.7212.1313.04
16.1216.6617.2217.8219.15
239 262 280 296 3.24
457 486 509 529 569
6.70 7.05 7.32 757 8.14
8.81 9.20 952 9.8510.59
10.9111.3411.7212.1313.04
13.00134713.9214.4015.48
19.2319.8520.5221.2422.82
239 262 280 296 3.24
457 486 509 529 569
6.70 7.05 7.32 757 8.14
8.81 9.20 952 9.8510.59
10.9111.3411.7212.1313.04
457 486 509 529 569
6.70 705 732 757 8.14
8.81 9.20 952 9.8510.59
109111.3411.7212.18313.04
13.00134713.9214.4015.48
17.1617.7318.3218.9620.38
25.4226.2427.1328.0730.17
457 486 509 529 569
6.70 705 732 757 8.14
8.81 9.20 952 9.8510.59
109111.3411.7212.1313.04
16.1216.6617.2217.8219.15
469 495 516 536 576
6.80 7.12 7.38 7.63 8.21
8.90 9.26 958 991 10.65
10.89911.3911.7812.1913.10
13.07135213.98144715.55
15.1515.6516.1816.74 18.00
17.2217.7818.3819.0220.44
21.3522.0422.7823.5725.34
26.5127.3728.2929.27 yomererence
31.6632.6933.79 34.96 o nerterence
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Model
Number

HLS 2012-060
HLS 2012-080
HLS 2012-100
HLS 2012-120
HLS 2012-160
HLS 2012-200
HLS 2014-060
HLS 2014-080
HLS 2014-100
HLS 2014-120
HLS 2014-140
HLS 2014-160
HLS 2014-220
HLS 2015-060
HLS 2015-080
HLS 2015-100
HLS 2015-120
HLS 2015-140
HLS 2015-160
HLS 2015-180
HLS 2015-200
HLS 2015-250
HLS 2015-300
HLS 2015-350
HLS 2015-400
HLS 2015-450
HLS 2016-060
HLS 2016-080
HLS 2016-100
HLS 2016-120
HLS 2016-140
HLS 2016-160
HLS 2016-180
HLS 2016-200
HLS 2016-260
HLS 2018-060
HLS 2018-080
HLS 2018-100
HLS 2018-120
HLS 2018-140
HLS 2018-160
HLS 2018-180
HLS 2018-200
HLS 2018-250

Outside Effective  Length
Diameter | Length

¢D

1.2

1.4

1.5
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1.8

L1
6
8
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16
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6

8
10
12
14
16
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6

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

6

8
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12
14
16
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26

6

8
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12
14
16
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20
25

of Cut |Diameter

2

1.8

2.1

2.3

24

2.7

Neck

¢d1

1.14

1.34

1.44

1.51

1.71

Shank Taper
Angle
Bta

16°

16°

16°

Overall

Length |Diameter

L

45
45
45
45
50
60
45
45
45
45
45
50
55
45
45
45
45
50
50
55
55
70
70
70
80
80
45
45
45
45
50
50
55
55
60
45
45
45
45
50
50
55
55
60

Shank
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Unit (mm)

Effective Length by Inclined angles
30' 1° 1° 30" 2° 3
6.19 6.40 6.61 684 7.36
8.26 852 881 9.12 9.80
10.3210.6511.0111.4012.25
12.3812.7813.2113.6714.70
16.5117.0417.62182319.59
20.6321.3022.0222.7824.49
6.19 640 6.61 684 7.36
8.26 852 881 9.12 9.80
10.3210.6511.0111.4012.25
12.3812.7813.2113.6714.70
14441491 1542159517.15
16.5117.0417.6218.2319.59
2269 2343 2422 2506 No Interference
6.19 640 6.61 684 7.36
8.26 852 881 9.12 9.80
10.3210.6511.0111.4012.25
12.3812.7813.2113.6714.70
14441491 15642159517.15
16.5117.0417.6218.2319.59
18.5719.1719.8220.5122.04
20.6321.3022.02 22.7 8 nonetterence
25.7926.6327.52 28.48 noinerterence
30.9531.95 33.02 34.1 7 nornererence
36 ] O 8727 3853 No Interference No Interference
4 ] 26 4260 4408 No Interference No Interference:
46.4247.92w No No
6.23 643 6.65 6.88 7.40
8.29 856 885 9.16 9.85
10.3510.6911.0511.4312.29
124212.8213.2513.7114.74
14.4814.951545159917.19
16.5417.0817.6518.2719.63
18.6019.2119.8520.5422.08
20.6721.3422.0522.8224.53
2685 2778 2866 No Interference No Interference:
6.23 643 6.65 6.88 7.40
8.29 856 885 9.16 9.85
10.3510.6911.0511.4312.29
1242128213.2513.7114.74
14.4814.951545159917.19
16.5417.0817.6518.2719.63
18.6019.21 19.8520.54 xo ntererence
20.6721.34 22.05 22.82 nonerterence
25.8226.66 27.56 28.52 wontererence
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Model
Number

HLS 2020-060
HLS 2020-080
HLS 2020-100
HLS 2020-120
HLS 2020-140
HLS 2020-160
HLS 2020-180
HLS 2020-200
HLS 2020-250
HLS 2020-300
HLS 2020-350
HLS 2020-400
HLS 2020-500
HLS 2020-600
HLS 2025-080
HLS 2025-100
HLS 2025-120
HLS 2025-140
HLS 2025-160
HLS 2025-180
HLS 2025-200
HLS 2025-250
HLS 2025-300
HLS 2025-400
HLS 2025-500
HLS 2030-080
HLS 2030-100
HLS 2030-120
HLS 2030-140
HLS 2030-160
HLS 2030-180
HLS 2030-200
HLS 2030-250
HLS 2030-300
HLS 2030-350
HLS 2030-400
HLS 2030-500
HLS 2040-120
HLS 2040-160
HLS 2040-200
HLS 2040-250
HLS 2040-300
HLS 2040-350
HLS 2040-400
HLS 2040-450
HLS 2040-500
HLS 2040-600

Outside |Effective Length | Neck

Diameter | Length
@D £1
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2 20
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25 18
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8
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12
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25
30
35
40
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50
60

of Cut Diameter
2 @d+

3 1.91

3.7 241

45 292

Shank Taper
Angle
Bta

16°

16°

16°

Overall | Shank
Length | Diameter
L @d
45
45
45
45
50
50
55
(519)
60
70
80
90
100
110
45
45
45
50
50
59
55
60
70
90
100
45
45
50
50
60
60
60
70
80
80
90
100
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Unit (mm)

Effective Length by Inclined angles
30' 1° 1° 30’ 2 3
6.23 643 6.65 6.88 740
8.29 856 885 9.16 9.85
10.35106911.0511.4412.29
1242128213.2513.71 14.74
14481495154515.98917.19
] 654 ] 708 ] 765 ] 827 No Interference
] 86] ] 92] ] 986 2055 No Interference
20.6721.3422.06 22.82 nonnererence
2588 2666 2756 2852 No Interference
30.98 31.99 33.06 wonererence Nonerterence
86 ] 4 873] 8856 No Interference | No Interference.
41.3042.64 v No No
51.6153.28 No No
61.92 No No No
8.29 856 8.85 9.16 9.85
10.3510.6911.0511.44 12.29
12.4212.8213.25 13.7 1 omererence
14.48 14.95 15.45 15.99 yo nererence
16.5417.0817.65 18.27 nomererence
18.6119.21 19.86 20.55 o mererence
20.6721.34 22.06 wonererence No'nerirence
2588 2666 2756 No Interference  No Interference
30.9831.99 y No No
41.3042.64 v No No
51.67 No No No
829 856 885 9.16 9.84
10.3510.6911.0511.43 12.29
1241128213.2513.71 14.74
14481495154515.9917.18
16.5417.0817.6518.26 19.63
18.6019.2119.8520.54 22.08
20.6621.3422.0522.82 24.53
25.8226.6627.56 28.51 oinererence
30.9831.9833.06 34.2 1 noinerterence
36.1437.31 38.56 39.90 nonererence
4] 29 4263 4406 No Interference  No Interference:
5] 6 ] 5328 5507 No Interference No Interference
12.56913.0013.44 1391 14.95
16.7217.26 17.84 18.46 nomererence
2084 2 ] 52 2224 2302 No Interference
26.0026.8527.7528.7 1 notnererence
8] . ] 6 82 ] 7 8325 No Interference  No Interference.
8632 8749 8875 No Interference | No Interference:
41.4742.82 No No
46.6348.14 No No
51.7953.47 v No No
62.10w% No No No
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2Flutes HARDMAX Series

Unit (mm)
Model Outside Effective Length = Neck | ShankTaper | Overall Shank :
Number Diameter | Length | of Cut Diameter|  Angle Length \Diameter Effective Length by Inclined angles
D 21 2 @d+ Bta L ¢d 30' 1° 1° 30 2° 3
HLS 2050-160 16 60 6 16.7217.2617.84 n
HLS 2050-200 20 60 6 20.8421.52
HLS 2050-250 25 60 6 26.0026.85
HLS 2050-300 30 . 80 6 31.160 N
HLS 2050-350 5 35 751482 16 80 6 36.32 0
HLS 2050-400 40 80 6 41.47 w
HLS 2050-500 50 110 6 51.79
HLS 2050-600 60 120 6 No
HLS 2060-200 20 80 6 No
HLS 2060-300 30 80 6 No
HLS 2060-400 6 40 9 5.82 - 100 6 No
HLS 2060-500 50 120 6 No
HLS 2060-600 60 120 6 No




a e
Miling amount

WORK MATERIAL CARBON STEELS ALLOY STEELS PREHARDENED STEELSHARDENED STEELS|  HARDENED ~ STEELS HARDENED STEELS (it
S45C-S50C (~225HB) | SK - SCM - SUS (225~325HB) | NAK-SKD (30~45HRC) = SKD-SKT (45~55HRC) SKD - SKH (55~60HRC) Milng
&y ap ap ap ap Qe
Model | Outside | Effective Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Radial
Number |Diameter| Length Depth
mm)  (mm)  L/D | (mn") (mmmin)  (mm) (min”') | (mmmin)  (mm) (min'") | (mm/min)  (mm) (min") | (mm/min)  (mm) (min) (mmmin) (mm) (mm)
05 25 |56,000 340 0005~ 0009 56,000 310 0.005~0.008 56,000 270  0.004~0006 44,800 180 0.003~0.004 15000 10 0001 ~0002 0.160
2002 0.2 1 5 50,900 290 0.005~0.009 50,900 260 0.005~0008 50,900 230 0.004~0.006 40,800 160 0.003~0004 — - - 0.020
15 75 48200 250 0.003~0005 48200 230 0.003~0005 48200 200 0.002~0004 38500 140 0.002~0.008 — - = 0.006
1 3.3 60,000 560 0009~001560,000 500 0008~0013 60,000 440 0006~001 52,100 330 0004~0007 14,600 14  0.003~0.004 0.101
2 67 41500 350 0006~001 41500 320 0.005~0009 41,500 280 0.004~0007 33200 190 0.003~0.005 14,600 12  0.002~0.003 0.013
2003 03 3 10 31,900 240 0.002~0004 31,900 220 0.002~0003 31,900 190 0.001~0002 25,500 130 0.001~0002 14,600 10 0.001 0.004
6 20 20,400 100 0.001 20,400 90 0.001 20,400 80 0.001 16,300 60 0.001 - - = -
9 30 15,700 30 0.001 15,700 30 0.001 15,700 30 0.001 12,500 20 0.001 - - - -
2 5 50,000 610 0.009~0014 53,000 580 0.008~0013/44,600 430 0006~001 35700 290 0.004~0007 14,300 17  0.003~0.004 0.040
3 75 44,500 510 |0.005~0009 43600 450 0.005~0008/37,500 340 0.004~0.006 30,000 230 | 0.003~0.005 14,300 16 0.002~0003 0.012
2008 04 4 10 |41,000 440 0.004~0006 38,000 360 0.003~0.005 33,100 280 0003~0004 26,500 190 0.002~0003 |14,300 15  0.001~0.002 0.005
5 12.5 38,500 380 0.003~0004 34200 300 0.002~0004 30,100 240 | 0.002~0003 24,100 160  0.001~0002 14,300 14 0.001 0.003
8 20 33700 260 0.001~0002/27,300 190 | 0.001~0002 24,600 150 0.001~0002 19,700 100 0.001 14,300 11 0.001 0.001
12 30 /30,000 140 0.001 22,500 100 0.001 20,700 80 0.001 16,500 60 0.001 - - - -
2 4 56,800 900 0.015~0025 54,000 760 0014~0023/40,600 510 0011~0018 32,500 350 0.008~0013 14,000 20  0.004~0.007 0.098
4 8 40,600 580 0.008~0013 36,100 460 0.007~0012 29,700 330 0.006~0009/23,700 230 0.004~0007 14,000 18  0.003~0.004 | 0.012
2005 05 6 12 133400 420 0.004~0007 28,500 320 0.004~0006 24,700 250 0.003~0005 19,700 170  0.002~0003 14,000 16  0.001~0002 0.004

8 16 (29,100 320 0002~0003 24,100 240 0002~0.003 21,600 190 0001~0002 17,300 130  0.001~0002 14,000 14 0.001 0.002
10 20 26,100 250 0.001~0002/21,200 180 0001~0002 19,600 150 0.001 15,600 100 0.001 14,000 12 0.001 0.001
15 30 [21,500 120 0.001 16,700 80 0.001 16,300 70 0.001 13,000 50 0.001 - - - -
2 3.3 63600 1,240 0023~0038 53300 930 002~0034 39,100 600 0016~0026 31,300 410 0011~0019 12000 23  0.006~001 0.203
4 6.7 41300 740 0012~0021/34700 550 0011~0018 27,900 390 0.009~0014/ 22300 270  0006~001 12,000 21  0003~0005 0.025
6 10 32,100 520 0.007~0012 27,000 390 0.006~001 23,000 290 0.005~0008 18,400 200 0.003~0006 12,000 19  0.002~0.003 0.008
2006 06 8 13.3 (26,800 390 0.004~0.007 22,600 300 | 0.004~0006 20,000 230 0.003~0005/16,000 160 | 0.002~0.003 12,000 17  0.001~0.002  0.003
10 16.7 (23,400 300 0002~0004 19,700 230 0.002~0004 17,900 180 0.002~0003 14,300 130 0.001~0002 12,000 15 0.001 0.002
12 20 20,900 240 0.002~0003/17,600 180 | 0.001~0002 16,400 150 K 0.001~0002 13,100 100 0.001 12,000 13 0.001 0.001
18 30 16,2200 100 0.001 13,700 80 0.001 13,500 70 0.001 10,800 50 0.001 = - - -
2 29 59,800 1,380 | 0.03~005 50,200 1,040 0.027~0045/36,100 660 0021~0035 28800 430 0015~0025/10,000 24  001~0015 0375
4 57 38900 840 0017~0029 32700 630 0015~0026 25800 440 0012~002 20,600 290 0.009~0014 /10,000 22  0.006~0009 0.047
2007 07 6 8.6 30,200 600 | 001~0017 25400 450 0.009~0015/21,200 330 0007~0012 16,900 230 | 0.005~0.008 10,000 20 0.003~0005 0.014
8 114 25300 460 0006~001 21,300 350 0005~0009 18,400 260 0.004~0007 14,700 190 0.003~0.005 10,000 18  0.002~0.003 0.006
10 143 |22,000 360 0.004~0.006 18500 270 | 0.003~0005 16,500 220 0.003~0004|13,200 160 | 0.002~0.003 10,000 16  0.001~0.002  0.003
4 5] 37,100 930 0027~0044 31,100 700 ~0.024~004 24,100 480 0019~0031/19,300 330 0013~0022 8000 20  0.01~0013 | 0.080
6 75 28800 680 0015~0025 24200 510 0013~0022/19,800 370 0.01~0017 15800 250 | 0.007~0012| 8,000 18  0.005~0007 0.024
8 10 24,100 520 0.009~0015 20,300 390 0.008~0013 17,200 300 0.006~001 13,800 200 0.004~0007 8,000 16  0.003~0004 0.010
2008 08 10 125 21,000 420 0.006~0009 17,700 320 0005~0008 15500 240 0.004~0007 12,400 170 0.003~0005 8,000 14  0.002~0.003 0.005
12 15 |18,700 340 0004~0006 15800 260 0.003~0.006 14,100 200 0003~0004 11,300 140 0.002~0003| 8,000 12  0.001~0.002 0.003
16 20 [15600 230 0002~0.003 13200 180 0.002~0003 12,300 150 0.001~0002| 9,800 100 0.001~0002 — - - 0.001
24 30 12,100 100 0.001~0002/10,300 80 0001~0002/10,100 70 0.001 8,100 50 0.001 - = - -
4 44 35600 1,100 0.033~0054/29,500 820 0.029~0049 22500 550 0.023~0038 18,000 380 0.016~0027 7,200 20 | 0.01~0014  0.128
6 6.7 27,600 790 0019~0032/23000 590 0017~0029 18500 420 0013~0022 14800 290 001~0016 7,200 18  0.007~0.009 0.038
2009 09 8 89 23000 600 0012~002 19,300 450 0011~0018 16,100 330 0.008~0014 12900 230 0006~001 | 7200 16  0.004~0006 0.016
10 11.1 20,000 470 0.008~0013 16,800 360 0007~0012 14500 270 0.005~0009 11,600 190 0.004~0006 7,200 14 0002~ 0.003 0.008

15 167 [15500 270 0.003~0.006 13,100 200 0.003~0005 11,900 160  0.002~0004| 9,500 120 | 0.002~0008 — - - 0.002
4 4 34,100 1,170  0.04~0067 28400 870  0.036~006 21,500 580 0.028~0047/17,200 400 0.02~0033 6,500 15  0.01~0015 | 0.195
6 6 26,500 850 0.023~0039 22,100 630 0.021~0035 17,600 440 0016~0027|14,100 310 0012~002 6,500 14  0.007~0.012| 0.058
2010 1 8 8 22,100 660 0014~0024 18,600 490 0013~0022/15300 360 0.01~0017 12,300 250 0.007~0012| 6,500 13  0.004~0.006 0.024

10 10 (19,200 530  001~0016 16,200 400 0.009~0014/13,800 300 0007~0011 11,000 210 0.005~0008| 6500 12  0.003~0.004 0.013
12 12 17200 440 0007~0011 /14500 330 0.006~001 12,600 250 0005~0008 10,100 170 0.003~0006 6,500 11  0.002~0003 0.007



2Flutes HARDMAX Series

Qe
Miling amount

WORK MATERIAL CARBON STEELS ALLOY STEELS PREHARDENED STEELSHARDENED STEELS|  HARDENED ~ STEELS HARDENED STEELS forside
S45C-850C (~225HB) | SK - SCM - SUS (225~325HB)  NAK-SKD (30~45HRC) = SKD-SKT (45~55HRC) | SKD-SKH (55~60HRC) Miing
v ap ap ap ap Qe
Model | Outside |Effective Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed | Feed | Axial Depth | Radial
Number |Diameter| Length Depth
(mm) | (mm) L/D | (min") | (mm/min) (mm) (min”") | (mmymin) (mm) (min”") | (mmjmin) (mm) (min™") | (mmjmin) (mm) (min”) | (mm/min) (mm) (mm)
14 14 15600 360 0.005~0008 13200 270 | 0.004~0007 11,700 210  0003~0.006 9,400 150 0.002~0004 6,500 10  0.001~0.002| 0.005
16 16 14300 300 0.004~0006 12,100 230 0.003~0006 11,000 180 0.003~0004 8800 130 0.002~0003 — - = 0.003
2010 1 20 20 12,500 200 | 0.003~0.005/10,600 160 | 0.003~0.004 9,800 130 0002~0003 7,900 90 0.001~0002| — - - 0.002
25 25 10,800 120 0.003~0004 9200 90 0002~0004 8800 80 0002~0003 7,100 50 0.001~0002 — - = 0.001
30 30 9,700 50 0002~0003 8200 40 0.002~0003 8100 30 0.001~0002| 6,500 30 0.001~0002 — - - -
6 5 24,800 970 0.037~0062 20,700 720 0.034~0056 16,100 490 0.026~0043/12,800 340 0.019~0031 9,600 22  0011~0.019  0.120
8 6.7 |20,700 760 0.024~0039|17,300 570 0.021~0.035 13,900 400 | 0016~0027 11,100 280 | 0012~002 9,600 10  0007~0012 0.051
012 12 10 8.3 18000 620 0.016~0026 15100 470 0014~0023 12,400 340 0011~0018 9900 230 0.008~0013 — - - 0.026
12 10 16,100 520 0011~0018 13,500 390 0.01~0016 11,400 290 0.008~0013 9,100 200 0.005~0009 — - - 0.015
16 13.3 13400 380  0.006~001 11,300 290 0005~0009 9,800 220 0004~0007 7,900 150 0.003~0005 — - - 0.006
20 16.7 [11,700 280 | 0.004~0007 9,900 210 | 0.004~0006 8800 170 0.003~0005| 7,000 120 0.002~0008 — - - 0.003

6 43 |23300 1,070 0.052~0.086 19,400 800 0.047~0078 14,800 540 0036~0061 11,900 370 0026~0043 9,600 44 0015~0026 0222
8 57 [19500 850 0.035~0059 16,300 640 0.032~0053 12,900 440 |0025~0041/10,300 310 0018~0029 9,600 18  0.01~0017 | 0.094

10 7.1 16900 710 | 0.025~0041/14,200 530 0022~0037 11,500 380 0017~0029 9200 260 0012~0021 — - — 0.048
2014 14 12 86 15100 600  0018~003 12700 450 0.016~0027 10,500 330 0013~0021| 8400 230 0009~0015 — - - 0.028
14 10 [13,700 510 0013~002 11,500 390 0012~002 | 9700 290 0009~0016 7,800 200 0.007~0011 — - — 0.018
16 11.4 12,600 450 | 0.01~0017 10,600 340 0009~0015| 9,100 250 0007~0012/ 7,300 180 0.005~0009 — - - 0.012
22 15.7 10,300 300 0006~0009 8700 230 0005~0008 7,800 180 0004~0006 6,200 120 0.003~0005 — - - 0.005
6 4 22,800 1,120  0057~0094 19,000 840 0051 ~0.085/14,400 550 = 0.04~0066 11,500 380 0.028~0047 9,600 60 0.016~0028 0.293

8 53 19000 900 0041~0068 15900 670 0.037~0061 12500 460 0.029~0048 10,000 320 002~0034 9600 25 0012~002 0.124
10 6.7 16600 750 003~005 13,800 560 0.027~0045 11200 390 0021~0035| 8900 270 0015~0025 9,600 13  0.009~0015| 0.063

12 8 14800 630 002~003 12400 470 002~003% 10200 340 0016~002 8200 240 0011~0019 — = — = 0.037
14 93 |13400 550 |0017~0029 11,200 410 0016~0026 9500 300 0012~002 | 7,600 210 0009~0044| — = — - 0.023
16 107 |12300 480 0013~002 10,300 360 0012~002 8900 270 0009~0016 7,100 190 0007~0011| — = — - 0.015
2015 15 18 12 [11500 420 0011~0018 9,600 310 001~0016 8400 240 0007~002| 6700 170 0005~0009| — = — - 0.011
20 133 10700 370 0009~0014 9,000 280 0008~0013 7,900 220 0006~001 6300 150 0004~0007 — = — - 0.008
25 167 | 9300 270 0005~0009 7,800 200 0005~0008 7,100 160 00M4~0006 5700 110 0008~0005 — | — - 0.004
30 20 | 8300 200 0004~0007 7,000 150 0004~0006 6500 120 0008~0005 5200 90 0002~0008 — = — - 0.002
35 233 | 7,600 140 0003~0005 6400 110 0003~0005 6000 90 0002~0004 4800 60 002~0003 — | — - 0.001
40 267 | 7,000 90 003~005 5800 70 0003~0004 5600 60 0002~0003 4500 40 0001~0002 — | — - 0.001
45 30 | 6500 50 0003~0005 5400 40 0003~0004 5300 40 0002~0003 4300 30 0001~0002 - & — - 0.001
6 38 (22,200 1,170 0085~0.108 18500 870 0056~0097 13,800 570 0045~0076 11,100 400 0032~0054 9,600 73 0019~0032 0379
8 5 18500 940 0047~0079 /15500 700 0042~0071 12,000 480 003~005 9600 330 0024~0039 9600 31 0014~0023 0,160
10 63 |16100 780 0035~0058 13500 580 0032~0053 10,800 410 0025~0041 8600 280 0018~0029 9,600 15  001~0017 0082
12 75 |14400 670 |0027~004 12,000 500 0024~004 9,800 360 0019~0031 7,000 250 0013~002| — = — - 0.047
2016 16 14  gs 13000 580 002~003 10900 430 0018~0031 9,100 320 0014~0024 7,300 220 001~0017 — = — - 0.030
16 10 12,000 510 |0016~0027 10,000 380 0014~0024 8500 280 0011~0019) 6,800 200 0008~0013| — = — - 0.020
18 113 |11,100 450 0013~002 9300 340 0012~0019 8000 260 0009~0015 6400 180 0006~0011| — = — - 0.014
20 125 10400 400 0011~0018 8700 300 001~0016 7,600 230 0007~0012) 6100 160 0005~0009 — | — - 0.010
2 163 | 8800 280 0007~0011 7400 210 0006~001 6700 170 0005~0008 5300 120 0003~0005 — = — - 0.005

6 3.3 (21,000 1,270  0.061~0.102 (17,800 950 0.085~0.002 12,800 600 | 0.043~0071/10,200 410 0.031~0051 9,600 137 0018~0031 0.608
8 4.4 |17,700 1,020 005~0083 14,900 760 0.045~0075 11,100 500 0035~0058 8900 350 0.025~0042 9,600 58 0015~0025 0256
10 56 [15400 860 0.041~0068 (12,900 640 0.087~0061 9,900 430 |0029~0048 7,900 300  002~003 9600 29  0.012~002  0.131
12 6.7 |13800 740 0.083~0065 11,500 550 ~0.03~005 9,100 380 0023~0039 70200 260 0017~0028 9,600 17  0.01~0017  0.076
2018 18 14 7.8 [12500 640 0.027~0045/10,500 480 0.024~0.041 8,400 340  0019~0032 6,700 230 0014~0023 9,600 10  0008~0014 0.048

16 89 11,500 570 002~0037 9600 420 002~0033 70800 300 0016~0026 6,300 210 0011~0019 — - = 0.032
18 10 10,700 500  0018~003 8900 380 0016~0027 7400 280 0013~0021 5900 190 0.009~0015| — - - 0.023
20 11.1 10,000 450 0015~0025 8400 340 0013~002 7,000 250 001~0017 5600 170 0.007~0012 — - - 0.016

25 139 | 8700 350 0009~0015 7300 260 0.008~0014 6,300 200 0.006~0011| 5000 140 0005~0008 — — - 0.008



ae
iling amount

WORK MATERIAL CARBON STEELS ALLOY STEELS PREHARDENED STEELSHARDENED STEELS|  HARDENED ~ STEELS HARDENED STEELS orside.
§45C- S50C (~225HB) | SK - SCM - SUS (225~325HB) | NAK-SKD (30~45HRC) | SKD-SKT (45~55HRC) | SKD-SKH (55~60HRC) | jjiing
&y ap ap ap ap Qe
Model | Outside |Effective Speed Feed Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed Feed | Axial Depth | Speed| Feed | Axial Depth | Radial
Number |Diameter | Length Depth
(mm)  (mm) L/D | (min") (mmimin) (mm) (min'") | (mmimin) (mm) (min“) (mmymin) (mm) (min”)  (mmjmin) (mm) (min’™) | (mmimin) (mm) (mm)
6 3 20,300 1,350 0.064~0.107 17,400 1,030 0.058~0097 12,500 650 0.045~0075/10,000 450 0.032~0054 9,600 211 0019~0.032 0.926
8 4 17,000 1,090 0.054~0089 14,500 830 | 0.048~0.081 10,800 540 0038~0063 8700 380 |0.027~0045 9,600 89 0.016~0027 0.391
10 5 14,800 920 0.045~0075 12,600 700 @ 0.04~0067 | 9,700 470 0031~0052 70800 330 0022~0037| 9,600 45 0.013~002 0.200
12 6 13200 790 0.037~0062 11,200 600 0.034~0056 8,900 420 0026~0044 7,100 290 0.019~0031 9600 56 0011~0019 0.116
14 7 12,000 700 0.081~0052 10,200 530 0.028~0047) 8200 370 0022~003%6 6,600 260 0016~0026 9,600 16 0.009~0016 0.073
16 8 11,100 620 0026~0044 9400 470 0024~0039 7,700 340 0018~003 6,100 230 0013~002| 9,600 11  0.007~0013 0.049
2020 2 18 9 10,300 550 0022~0036 8700 420 @ 0.02~0033 | 7200 310 0015~002%6 5800 210 0011~0018 — - — 0.034
20 10 9,600 500 0018~0031 8100 380 0016~0027 6900 280 0013~0021 5500 190 0.009~0015 — - - 0.025
25) 125 | 8400 390 0012~002 7,100 290 0011~0018 6,200 230 0008~0014| 4,900 160 0.006~001 — - - 0.013
30 15 7,500 310 0008~0013 6,300 230 0.007~0012 5600 180 0.005~0009 4,500 130 0.004~0006 — - - 0.007
35 175 | 6,800 250 0005~0008 5700 190 0.005~0008 5200 150 0.004~0006| 4,200 100 0.003~0004 — = - 0.005
40 20 6,300 200 0003~0006 5200 150 0.003~0005 4900 120 0002~0004 3900 80 0002~0003 — - - 0.003
50 25 5400 110 0001~0002 4500 90 0.001~0002 4400 70 0001~0002) 3500 50 0.001 - - = 0.002
60 30 4900 50 0.001 4,000 40 0.001 4,000 30 0,001 3200 30 0.001 - - - 0.001

8 32 15,000 1,340 0077~0.129 12,800 1,020 0069~0.116 9,600 670 0054~009 7,700 460 0039~0.064 9,600 227 0023~0038 0954
10 4 13,100 1,140 0.088~0.113/11,100 860 0061~0102 8600 590 0.048~0079 6900 400 0.034~0057 9,600 116  0.02~0034  0.488
12 48 [11,800 1,000 006~0099 10,000 750 0.064~0089 7,900 520  0.042~007 6300 360 003~005 9,600 67 0018~003 0283
14 56 (10700 880 0052~0087 9,100 660 0047~0078 7,300 470 0036~0061 5800 320 0026~0043 9600 42 0015~0026 0178
16 6.4 9,900 790 0045~0075 8400 590 004~0067 6800 430 0031~0052 5500 290 002~0037 9,600 28 0013~002 0.119
2025 25 18 7.2 9,200 710 0039~0064 7,800 540 0.035~0058 6500 390 0027~0045 5200 270 0019~0032 9,600 20 0.011~0019| 0.084
20 8 8700 650 0033~00% 7,300 490 @ 003~005 6,100 360 002~0039 4900 250 0017~0028 9,600 14  001~0017 | 0.061

25 10 7600 520 0.022~0036 6,400 390 0019~0032 5500 300 0015~0025| 4400 210 0011~0018 — - - 0.031
30 12 6,800 430 0014~0023 5700 320 @ 0012~002 5000 250 0.01~0016 4,000 170 0007~0011 — - - 0.018
40 16 5700 290 0005~0008 4,800 220 | 0.004~0007 4,400 170 0003~0006/ 3,500 120 0.002~0004 — - - 0.008
50 20 5000 190 0001~0002 4200 140 0001~0002 3900 120 0001~0002/ 3,100 80 0.001 - - - 0.004

8 27 13,200 1,470 0.103~0.172|10,900 1,080 | 0.093~0155 8,000 700 0072~012 6400 480 0052~0086 8000 435 0031~0052 1978
10 33 11,600 1,270 0092~0.153 9,600 930 0083~0138 7200 620 0064~0107 5800 430 0046~0076 8,000 222 0027~0046 1.013
10,500 1,110 0.081~0.136| 8,700 830 0073~012 6,700 560 0.057~009%5 5300 380 0.041~0068 8000 128 0.024~0041 0586
14 4.7 9,600 1,000 0072~012 8000 740 0085~0.108 6200 510 0051~0084 5000 350 0.036~006 8000 81 0.021~0036 0.369
16 53 8900 900 0064~0107 7,400 670 0058~009% 5900 470 0045~0075| 4700 320 0032~0053 8,000 54 0.019~0032| 0.247
18 6 8300 820 0057~0094 7,000 610 0051~0085 5600 430 0.04~0066 4,500 300 0028~0047 8000 38 0.016~0028 0.174

o
o~

230 | 3 20 6.7 7800 750 005~0083 6,600 560 0.045~0075 5300 400 0035~0058| 4300 280 0.025~0042| 8000 27 0015~0025 0.127
25 8.3 6,900 620 0036~006 5800 460 0032~0054 4800 340 0025~0042 3900 230 0018~003 | 8000 14  0.01~0018 0.065
30 10 6,200 520 0.026~0043 5200 390 0.023~0.039 4500 290 0018~003| 3,600 200 0.013~0022| 8000 10 0007~0013 0.038
35 11.7 | 5700 440 0018~0031 4800 330 0016~0027 4200 250 0013~0021 3300 170 0.009~0015 — - - 0.024
40 133 | 5300 370 0013~0021 4500 280 0012~0019 3,900 220 0009~0015 3100 150 0.006~0011 — - - 0.016
50 16.7 | 4700 270 0.006~001 3900 200 0005~0009 3,600 160 0.004~0007 2,800 110 0003~0005 — - - 0.008
12 3 8,500 1,280 0.112~0.187 7,100 950 0.101~0.168 5100 600 0078~0131| 4,100 410 0.056~0.093| 6,000 388 0.033~0056 1.852
16 4 7,200 1,050 0093~0155 6,000 770 0084~0139 4400 510 0085~0108| 3,600 350 0046~0077 6,000 164 0.027~0046| 0.781
20 5 6,300 880 0077~0128 5200 650 0069~0.115 4,000 440  0054~009 3200 300 0.038~0064 6,000 84 002~0038 0.400
25 6.3 5600 750 0061~0101 4600 540 005~0091 3600 380 0042~0071| 2900 260 003~0051 6,000 43 0018~0031| 0.205
2000 4 30 75 5000 630 0048~008 4,100 460 0043~0072 3300 330 0033~0056 2600 230  0024~004 6,000 24 0014~0024| 0.119
35 8.8 4,600 540 0038~0063 3800 400 0034~0057 3,100 290 0026~0044 2500 200 0019~0031 6,000 15 0011~0019 0,075
40 10 4200 470 003~0049 3500 350 0027~0044 2900 250 0021~0035 2300 180 0.015~0025 6,000 10 0009~0015 0.050
45 11.3 | 3900 410 0023~0039 3300 300 0.021~003% 2700 230 0016~0027| 2,200 160 0012~0019 — = - 0.035
50 125 | 3700 360 0018~0031 3100 270 0016~0027 2,600 200 0013~0021| 2,100 140 0009~0015 — - - 0.026
60 15 3300 280 0011~0019 2800 210 001~0017 2400 160 0008~0013 1,900 110 0006~0009 — = - 0.015
205 5 16 32 6,000 1,140 0127~0212| 5100 860 0.114~0.191 3500 520 0089~0.148 2,800 360 0064~0106 4,800 457 0.038~0064| 1.907

20 4 5300 980 0121~0202 4400 730 0109~0.182 3,100 440 0085~0142 2,500 310 0061~0101 4800 234 0.036~0061 0977



2Flutes HARDMAX Series
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Miling amount

WORK MATERIAL CARBON STEELS ALLOY STEELS PREHARDENED STEELSHARDENED STEELS|  HARDENED ~ STEELS HARDENED ~ STEELS rsis
S45C-S50C (~225HB) | SK - SCM - SUS (225~325HB) | NAK-SKD (30~45HRC) | SKD-SKT (45~55HRC) | SKD-SKH (55~60HRC) | i

ap ap ap ap ap Qe

Model | Outside |Effective Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Speed| Feed | Axial Depth | Radial
Number |Diameter | Length Depth
(mm) | (mm) L/D | (min")  (mmimin) (mm) (min”")  (mmjmin) (mm) (min) " (mmmin) (mm) (min) " (mmymin) (mm) (min™) " (mm/min) (mm) (mm)

25 5 4,600 820 0109~0182) 3800 600 0.09~0164 2,800 390 0077~0128 2200 270 0.055~0091| 4800 120 0.033~0.055 0500
30 6 4200 710 0094~0157 3400 510 0085~0141 2500 340 0.086~0.11 2,000 230 0.047~0078 4800 69 0028~0047 0.289
35 7 3800 620 0077~0128 3,100 450 0.069~0115 2,300 300 0.054~009 1900 210 0038~0064| 4800 43 002~0038 0.182
40 8 3500 540 | 006~0099 2,800 390 0054~0089 2200 270 0.042~007 1,700 180  0.03~005 | 4800 29  0018~003 0.122
50 10 3100 430 0031~0052 2,400 300 0028~0047 1,900 210 002~0036 1500 150 0.016~0026| 4800 15 0009~ 0016 0.063
60 12 2,800 350 0013~002 2,100 240 0012~002 1,800 170 0009~0015 1,400 120 0.007~0011 4800 10  0.004~0.007 0.036
20 33 4200 960 |0.126~0211 3800 780 @ 0.114~019 | 2,600 470 0088~0147 2,100 330 0.063~0.105| 4,000 607 0.037~0083 2025
30 5 3400 730 0109~0182 2,800 540 0099~0164 2,000 340 0077~0128 1,600 240 0055~0091 4,000 180 0033~0055 0.600
2060 6 40 6.7 3000 600 0083~0138 2,300 410 0074~0124 1,700 260 0058~009% 1,300 170 0.041~0069| 4,000 75 0024~0041 0.253
50 8.3 2,600 480 0054~009 1,900 310 0.049~0081 1,500 220 0038~0063 1,200 160 0.027~0045 4,000 38 0016~0027 0.130
60 10 2,400 410 0031~0052 1,700 260 0.028~0047 1,300 170 002~0036 1,000 120 0016~0026| 4,000 22 0009~0016 0.075

2050 5

Note:

+ Recommend Airblow or Qil Mist

* Remove chip to prevent heat generation and ignition

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

- End Mill's tip point is grounded precisely. Non-contact measuring is required to avoid chipping

Slotting Side Milling
ap: Axial Depth (mm) dp: Axial Depth (mm)
D: Outside Diamater (mm) 8 Radial Depth (mm)
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