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Long Neck End Mill for Copper Electrode
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Realized overwhelming long tool life and high quality burrless cutting performance
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End Mill for Copper Electrode series with great size expansion from all 193 sizes to all 321 sizes.

74 BB o4 TR 153 FHATi

Total 74 sizes Total 94 sizes Total 153 sizes
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Long Neck Square End Mill Long Neck Ball End Mill Long Neck Radius End Mill
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1 Long tool life Coating  DLC COATING
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DLC Coating optimized for copper and copper alloy machining increases tool @
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Copper * Copper tungsten
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2 Burr suppression Shape Sharp cutting edge

2'1 9] I:H:l:gliﬁ Shape of cutting edge
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Adoption of sharper cutting edge to realize high precision machining by suppressing burr and deflection.
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Copper Electrode series Comparison with general cutting edge General cutting edge
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Long Neck Square Long Neck Ball Long Neck Radius
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Small gash land for cutting performance and Smooth spiral radius end for high cutting quality Corner part with high shearing ability
better strength and accuracy realizes high precision machining surface.
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High helix angle improves shearing ability. Specialized 37.5°helix angle with high shearing ability and less contact point to reduce waveness.
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DHR237 / DHR237R 12ty 45°
Specialized for copper electrode machining General high helix angle type

37.5%helix angle 45°helix angle
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Material : Tough pitch copper

Harm ¢3x14

Conventional tool
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Cutting depth Top Side Top Side Top Side Top Side
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Coolant : Water-insoluble fluid ERERE

Burr height|

0.003mm/0.016mm

0.002mm/0.002mm

0.003mm/0.013mm
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Roughness

Ra:0.075um Ra:0.076um Ra:0.120um Ra:0.350um
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Long Neck Square End Mill for Copper Electrode

Total 74 sizes
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Long neck square end mill specialized for machining copper alloy.
Sharpe cutting edge makes less burr and high quality surface. 37 5 ¢d.
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@ Long neck square end mill specialized for machining copper electrode. TRENE
@ Helix angle 37.5 degrees to achieve both sharpness and finished surface quality that prevents scratches on cutting surface. Actual Effective

@ High quality and stable milling performance with long tool life by optimized design and DLC COATING. tength

@ Machining copper tungsten electrodes is also effective.

TR
INIAFEE Work material Inclined Angle
i B
Copper Copper tungsten
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Unit [Size : mm / Retail price : JPY]

R _ EXFTHRERERIS
FeERAER DO)7% | (I | (2)70K | (IR | () FfE | FRE | D= | RENHE | Actual effective length depending on indlined angle of workpiece.
Code No. Dia. | Undernecklength | Length of cut | Neck Dia. | Necktaperangle | Shank Dia. | Overalllength |Retail price 5 N T 5 K
30 1 1°30 2 3
07-00100-01003 0.3 0.2 0.085 12° 4 45 12,700 0.34 0.36 0.38 0.40 0.44
07-00100-01005 0.5 0.2 0.085 12° 4 45 13,300 0.55 0.58 0.61 0.64 0.71
07-00100-01007 0.1 0.75 0.2 0.085 12° 4 45 14,000 0.81 0.85 0.89 0.93 1.04
07-00100-01010 1 0.2 0.085 12° 4 45 14,800 1.07 1.12 1.18 1.23 1.37
07-00100-02005 0.5 0.4 0.18 12° 4 45 9,500 0.57 0.59 0.62 0.65 0.72
07-00100-02010 1 04 0.18 12° 4 45 10,000 1.09 1.14 1.19 1.25 1.38
07-00100-02015 0.2 1.5 0.4 0.18 12° 4 45 10,500 1.61 1.68 1.76 1.85 2.05
07-00100-02020 2 04 0.18 12° 4 45 11,000 2.13 2.23 2.33 2.44 2.71
07-00100-03010 1 0.6 0.28 12° 4 45 10,000 1.09 1.14 1.19 1.25 1.38
07-00100-03015 1.5 0.6 0.28 12° 4 45 10,500 1.61 1.68 1.76 1.85 2.05
07-00100-03020 03 2 0.6 0.28 12° 4 45 11,000 2.13 2.23 2.33 2.44 2.71
07-00100-03030 3 0.6 0.28 12° 4 45 11,600 3.17 3.31 3.47 3.64 4.04
07-00100-04010 1 0.8 0.37 12° 4 45 8,700 1.11 1.16 1.22 1.28 1.42
07-00100-04020 2 0.8 0.37 12° 4 45 8,900 2.15 2.25 2.36 2.47 2.74
07-00100-04030 04 3 0.8 0.37 12° 4 45 9,100 3.20 3.34 3.50 3.67 4.07
07-00100-04040 4 0.8 0.37 12° 4 45 9,300 4.24 4.43 4.64 487 5.40
07-00100-05015 1.5 1 0.46 12° 4 45 8,500 1.66 1.73 1.81 1.90 2.11
07-00100-05020 2 1 0.46 12° 4 45 8,700 2.18 2.28 2.38 2.50 2.77
07-00100-05030 0.5 3 1 0.46 12° 4 45 8,900 3.22 3.37 3.52 3.70 4.10
07-00100-05040 4 1 0.46 12° 4 45 9,100 4.26 4.46 4.66 4.89 5.43
07-00100-05060 6 1 0.46 12° 4 45 9,400 6.35 6.63 6.95 7.29 8.08
07-00100-06020 2 1.2 0.56 12° 4 45 9,400 2.18 2.28 2.38 2.50 2.77
07-00100-06030 0.6 3 1.2 0.56 12° 4 45 9,600 3.22 3.37 3.52 3.70 4.10
07-00100-06040 4 1.2 0.56 12° 4 45 9,800 426 4.46 4.66 4.89 5.43
07-00100-06060 6 1.2 0.56 12° 4 45 10,100 6.35 6.63 6.95 7.29 8.08
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Long Neck Square End Mill for Copper Electrode
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s Oy | (LB | (7K | (FH2 | (r)EH | (DR | DL | FENHE | Actual effective length depending on inclined angle of workpiece.

Code No. Dia. Undernecklength | Lengthofcut | Neck Dia. | Necktaperangle | Shank Dia. | Overalllength | Retail price 30 1° 1°30° > 3
07-00100-08030 3 1.6 0.76 12° 4 45 9,600 3.22 3.37 3.52 3.70 4.10
07-00100-08040 4 1.6 0.76 12° 4 45 9,800 4.26 4.46 4.66 4.89 543
07-00100-08060 08 6 1.6 0.76 12° 4 45 10,100 6.35 6.63 6.95 7.29 8.08
07-00100-08080 8 1.6 0.76 12° 4 50 10,300 8.44 8.81 9.23 9.68 | 10.74
07-00100-10030 3 2 0.95 12° 4 45 9,100 3.25 3.39 3.55 3.73 413
07-00100-10040 4 2 0.95 12° 4 45 9,200 4.29 4.48 4.69 4.92 5.46
07-00100-10050 5 2 0.95 12° 4 45 9,400 533 5.57 5.83 6.12 6.79
07-00100-10060 | 1 6 2 0.95 12° 4 45 9,600 6.37 6.66 6.97 7.32 8.11
07-00100-10080 8 2 0.95 12° 4 50 9,800 8.46 8.84 9.25 9.71 10.77
07-00100-10100 10 2 0.95 12° 4 50 10,000 | 10.55 | 11.02 | 11.53 | 12.10 | 13.42
07-00100-10120 12 2 0.95 12° 4 50 10,000 | 12.63 | 13.20 | 13.82 | 1449 | 16.08
07-00100-15040 4 3 1.45 12° 4 45 9,400 4.29 4.48 4.69 492 5.46
07-00100-15060 6 3 1.45 12° 4 50 9,400 6.37 6.66 6.97 7.32 8.11
07-00100-15080 8 3 1.45 12° 4 50 9,600 8.46 8.84 9.25 9.71 10.77
07-00100-15100 15 10 3 1.45 12° 4 50 9,900 [ 10.55 | 11.02 | 11.53 | 12.10 | 13.42
07-00100-15120 12 3 1.45 12° 4 50 9,900 | 12.63 | 13.20 | 13.82 | 14.49 | 16.08
07-00100-15160 16 3 1.45 12° 4 60 10,200 | 16.80 | 17.55 | 18.38 | 19.28 | 21.39
07-00100-20060 6 4 1.94 12° 4 50 9,200 6.40 6.69 7.00 7.34 8.15
07-00100-20080 8 4 1.94 12° 4 50 9,200 8.48 8.86 9.28 9.74 | 10.80
07-00100-20100 10 4 1.94 12° 4 50 9,300 | 10.57 | 11.04 | 11.56 | 12.13 | 13.45
07-00100-20120 | 2 12 4 1.94 12° 4 50 9,300 | 12.66 | 13.22 | 13.84 | 1452 | 16.11
07-00100-20140 14 4 1.94 12° 4 50 9,300 | 14.74 | 15.40 | 16.12 | 16.92 | 18.76
07-00100-20160 16 4 1.94 12° 4 60 9,500 | 16.83 | 17.58 | 18.40 | 19.31 Free
07-00100-20200 20 4 1.94 12° 4 60 9,500 | 21.00 | 21.94 | 2297 | 24.10 Free
07-00100-25060 6 5 2.4 12° 4 45 9,400 6.50 6.79 7.11 7.46 8.27
07-00100-25080 8 5 24 12° 4 50 9,400 8.58 8.97 9.39 9.85 | 10.93
07-00100-25100 10 5 2.4 12° 4 50 9,600 [ 10.67 | 11.15 | 11.67 | 12.24 13.58
07-00100-25120 | 2.5 12 5 2.4 12° 4 50 10,000 | 12.75 | 13.32 | 1395 | 14.64 Free
07-00100-25140 14 5 2.4 12° 4 50 10,000 | 14.84 | 1550 | 16.23 | 17.03 Free
07-00100-25160 16 5 2.4 12° 4 50 10,200 | 16.93 | 17.68 | 18.51 19.42 Free
07-00100-25200 20 5 2.4 12° 4 60 10,800 | 21.10 | 22.04 | 23.07 Free Free
07-00100-30080 8 6 2.85 12° 6 50 9,500 8.71 9.10 9.52 9.99 | 11.08
07-00100-30100 10 6 2.85 12° 6 50 9,700 | 10.79 | 11.27 | 11.80 | 12.38 | 13.74
07-00100-30150 | 3 15 6 2.85 12° 6 60 10,1700 | 16.01 16.72 | 17.50 | 18.37 | 20.37
07-00100-30200 20 6 2.85 12° 6 60 10,500 | 21.22 | 22.17 | 23.21 24.35 | 27.01
07-00100-30250 25 6 2.85 12° 6 70 11,500 | 26.43 | 27.62 | 2891 | 30.33 Free
07-00100-40100 10 8 3.8 12° 6 50 8,800 | 10.91 1140 | 11.94 | 1252 | 13.89
07-00100-40150 15 8 3.8 12° 6 60 9,000 | 16.13 | 16.85 | 17.64 | 18.51 Eree
07-00100-40200 | 4 20 8 3.8 12° 6 60 9,600 | 21.34 | 22.30 | 23.34 | 24.49 Free
07-00100-40250 25 8 3.8 12° 6 70 10,700 | 26.56 | 27.74 | 29.04 Free Free
07-00100-40300 30 8 3.8 12° 6 70 11,100 | 31.77 | 33.19 | 34.75 Free Free
07-00100-50150 15 10 4.8 12° 6 50 9,000 [ 16.13 | 16.85 | 17.64 Free Free
07-00100-50200 20 10 4.8 12° 6 60 9,600 | 21.34 | 22.30 Free Free Free
07-00100-50250 > 25 10 4.8 12° 6 60 10,700 | 26.56 | 27.74 Free Free Free
07-00100-50300 30 10 4.8 12° 6 70 11,100 | 31.77 Free Free Free Free
07-00100-60150 15 12 5.8 - 6 50 9,600 Eree Free Free Free Free
07-00100-60200 20 12 5.8 - 6 60 11,000 | Free Free Free Free Free
07-00100-60300 6 30 12 5.8 - 6 70 12,000 Free Free Free Free Free
07-00100-60500 50 12 5.8 - 6 90 18,000 | Free Free Free Free Free
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Work material Copper Copper tungsten (W70%-Cu30%)
M At M Al
_ Side Milling Slotting Side Milling Slotting
DR | D) TR weme | mme | TR peas ) pre | TR pews ) gee | TR g | e
length L/D s%lgede Feed Depth of cut s%lgede Feed  |Depth of cut s%lgede Feed Depth of cut s%lgede Feed |Depthof cut
min" |mm/min| dpmm | demm | min" [mm/min| dpmm | min" |mm/min| dpmm | demm | min" |mm/min| dp mm
0.3 3 40,000 180 | 0.1 0.006 40,000{ 170 |0.01 (30,000 120 | 0.05 | 0.004 |30,000 110 | 0.006
01 0.5 5 40,000| 140| 0.1 0.004 {40,000, 130 | 0.007 |30,000 80| 0.05 | 0.003 {30,000 70 | 0.004
0.75 7.5 40,000 100 | 0.1 0.003 40,000 90 | 0.005 |30,000 50| 0.05 | 0.003 30,000 451 0.003
1 10 40,000 80| 0.1 0.003 40,000 70 | 0.003 (30,000 40 | 0.05 | 0.003 |30,000 35| 0.002
0.5 2.5 40,000f 400| 0.2 |0.008 |40,000| 380 |0.02 (30,000 260 0.1 0.006 |30,000| 250 | 0.01
0.2 1 5 40,000/ 350| 0.2 | 0.006 [40,000| 320 |0.015 (30,000 220 | 0.1 0.004 |30,000| 200 | 0.008
1.5 7.5 40,000f 300| 0.2 |0.004 |{40,000f 250|0.01 |30,000f 200| 0.1 0.003 |30,000 130 | 0.005
2 10 40,000f 250| 0.2 | 0.003 {40,000/ 180 |0.005 30,000 150 | 0.1 0.003 {30,000 90 | 0.003
1 3.3 40,000/ 500| 0.3 |0.01 }40,000| 450 0.035 (30,000 350| 0.15 |0.008 |30,000| 280 0.014
03 1.5 5 40,000f 450| 0.3 |0.008 |40,000| 400 |0.025 [30,000| 300| 0.15 | 0.006 |30,000| 250 0.012
2 6.7 40,000/ 380| 0.3 |0.006 |40,000| 350 |0.017 (30,000 250| 0.15 |0.004 |30,000| 220 0.008
3 10 35,0000 300| 0.3 |0.004 |35000K 250|0.01 |30,000f 200| 0.15 | 0.003 {30,000 150 | 0.005
1 2.5 40,000 700| 0.4 |0.02 [40,000| 650 |0.045 |30,000 500 | 0.2 0.014 |30,000| 450 | 0.025
0.4 2 5 40,000 600| 0.4 |0.015 |40,000| 550 |0.03 ([30,000| 450 | 0.2 0.01 |30,000| 400 | 0.02
3 7.5 35,0000 500| 04 |0.01 |350004 450|0.02 |26,000f 350| 0.2 0.007 {26,000 300 | 0.015
4 10 28,000/ 350 | 0.4 |0.006 (28,000| 300 |0.015 24,000 220| 0.2 0.004 (22,000 200 | 0.01
1.5 B3] 40,000 900| 0.5 |0.025 |40,000f 800 |0.07 [30,000| 650 0.3 0.02 |30,000 550 | 0.05
2 4 38,000/ 800 | 0.5 |0.02 ([35,000[ 700 |0.055 (28,000 550 | 0.3 0.016 |26,000| 450 | 0.04
0.5 3 6 35,000, 700 | 0.5 |0.015 (32,000 600 |0.04 (26,000 500 | 0.3 0.012 25,000 400 | 0.03
4 8 28,0000 550| 0.5 |0.008 |26,000f 500 |0.03 |24,000( 400| 0.3 0.005 [22,000| 300 | 0.02
6 12 18,000/ 350 | 0.5 |0.005 [18,000f 300]|0.015 [15,000| 220| 0.3 0.003 {15,000 180 | 0.01
2 3.3 38,000| 1,000 | 0.6 |0.025 |35,000f 850 0.1 28,000 700| 0.4 ]0.018 |26,000| 650 | 0.08
06 3 5 32,000/ 800 | 0.6 |0.02 (30,000 700/|0.08 (24,000 550 | 0.4 |0.014 (22,000 500 | 0.06
4 6.7 28,0001 700 | 0.6 |0.015 (26,000 600 |0.06 (22,000 500 | 0.4 |0.012 |20,000| 400 | 0.04
6 10 20,000 450| 0.6 |0.01 |20,000f 400|0.03 [18,000| 350| 0.4 |0.008 |16,000| 300 |0.02
3 3.8 30,000| 1,300 | 0.8 |0.04 (28,000| 1,200 |0.15 [24,000| 1,000 | 0.6 0.03 22,000 900 | 0.1
08 4 5 26,000( 1,100 | 0.8 |0.03 |24,000| 1,000 |0.12 |22,000f 850 | 0.6 0.02 |18,000| 650 | 0.08
6 7.5 22,000/ 900 | 0.8 |0.02 (18,000 650|0.08 [16,000| 600| 0.6 0.014 14,000 500 | 0.06
8 10 16,000/ 600| 0.8 |0.01 [16,000f 500]|0.05 [14,000| 450| 0.6 0.01 13,000 350 0.03
3 3 24,000| 2,200 | 1 0.06 |24,000| 2,000 | 0.22 |20,000| 1,600 | 0.8 |0.04 |20,000| 1,400 | 0.16
4 4 24,000( 2,000 | 1 0.05 ]22,000| 1,800 | 0.2 20,000| 1,400 | 0.8 |0.035(18,000| 1,100 | 0.14
5 5 22,000 1,700 | 1 0.04 120,000| 1,500 | 0.16 ([18,000| 1,200 | 0.8 |0.028 {16,000 950 | 0.12
1 6 6 20,000( 1,500 | 1 0.03 |18,000| 1,200 | 0.14 ([16,000| 1,000 | 0.8 |0.02 |14,000| 800 | 0.1
8 8 16,000| 1,200 | 1 0.025 |15,000| 1,000 | 0.1 14,000 800 | 0.8 |[0.018 [12,000| 650 | 0.08
10 10 14,000( 1,000 | 1 0.02 |12,000f 800 |0.07 |12,000| 650| 0.8 0.014 11,000 550 | 0.05
12 12 10,000f 700 | 1 0.01 [10,000{ 650 | 0.05 9,000 450 | 0.8 |0.007 | 8000| 400 | 0.035
4 2.7 20,000| 2,500 | 1.5 |0.08 |18,000| 2,000 | 0.35 [17,000| 1,850 | 1 0.06 15,000 1,300 | 0.22
6 4 18,000| 2,200 | 1.5 [0.08 |16,000( 1,800 | 0.3 15,000 | 1,600 | 1 0.05 |14,000| 1,200 | 0.2
15 8 5.3 16,000| 1,700 | 1.5 |0.06 |14,000| 1,400 | 0.25 |13,000| 1,200 | 1 0.04 |12,000| 950 0.18
10 6.7 14,000| 1,450 1.5 |0.05 [12,000| 1,150 | 0.2 11,000| 950 | 1 0.035 {10,000| 750 | 0.15
12 8 12,000| 1,200 1.5 |0.04 |11,000f 1,000 | 0.15 |10,000| 800 | 1 0.03 9,000 6501 0.1
16 10.7 10,000 900 | 1.5 |0.02 [10,000| 800 | 0.08 | 8000| 600 1 0.015 | 7,000 500 | 0.06
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tﬂﬁu%?ﬁ%%% Recommended Milling Conditions

T AT | i
Work material Copper Copper tungsten (W70%-Cu30%)
ME 8 ME E
_ Side Milling Slotting Side Milling Slotting
DR | D) TR weme | mme | TR peas ) pre | TR pews ) gee | TR g | e
length L/D gnlgede Feed Depth of cut SF;Zede Feed |Depth of cut s’?;gede Feed Depth of cut s’?;gede Feed |Depthof cut
min™ |mm/min| dpmm | demm | min" |mm/min| @pmm [ min" |mm/min| @pmm | demm | min" |mm/min| dp mm
6 3 18,000| 2,500 | 2 0.1 16,000| 2,200 | 0.45 |14,000| 1,800 | 1.5 | 0.08 |12,000| 1,500 | 0.3
8 4 16,000 | 2,200 | 2 0.09 [14,000| 1,900 | 0.4 |12,000| 1,500| 1.5 |0.07 |12,000| 1,400 | 0.28
10 5 14,000| 1,900 | 2 0.08 |12,000| 1,600 | 0.35 [10,000| 1,200 | 1.5 | 0.06 |10,000| 1,000 | 0.24
2 12 6 12,000| 1,600 | 2 0.07 |11,000| 1,400 | 0.28 [10,000| 1,100 | 1.5 | 0.05 9,000 900 | 0.2
14 7 11,000| 1,400 | 2 0.06 |10,000| 1,200 | 0.24 | 9,000f 950 | 1.5 |0.04 8,000 800 | 0.16
16 8 10,000| 1,200 | 2 0.045 | 9,000| 1,000 | 0.18 | 8,000 800| 1.5 |0.03 7,000 650 | 0.12
20 10 9,000| 1,000 | 2 0.03 8,000/ 850 0.12 | 7,000{ 700| 15 |0.02 | 6000 550| 0.08
6 2.4 17,000| 2,450 | 2.5 | 0.13 |[15,000| 2,100 | 0.55 [13,000| 1,800 | 2 0.1 12,000| 1,600 | 0.4
8 3.2 16,000| 2,300 | 2.5 | 0.12 [14,000| 1,950 | 0.5 [12,000| 1,650 | 2 0.09 |11,000| 1,450 | 0.35
10 4 15,000 2,100 | 2.5 | 0.1 13,000| 1,700 | 0.4 [11,000| 1,500 | 2 0.07 |10,000| 1,300 | 0.3
2.5 12 4.8 14,000| 1,900 | 2.5 | 0.08 [12,000{ 1,550 | 0.35 [10,000| 1,300 | 2 0.065| 9,000| 1,100 | 0.25
14 5.6 13,000| 1,700 | 2.5 | 0.07 |11,000| 1,350 | 0.3 [10,000| 1,250 | 2 0.06 | 9,000| 1,050 | 0.2
16 6.4 11,000| 1,400 | 2.5 | 0.06 [10,000| 1,200 | 0.25 | 9,000| 1,100 | 2 0.05 8,000 850| 0.15
20 8 10,000| 1,250 | 2.5 | 0.05 9,000| 1,000 | 0.2 8,000 950 | 2 0.04 7,000 700 | 0.12
8 2.7 16,000 | 2,400 | 3 0.15 [14,000| 2,000 | 0.75 |12,000| 1,800 | 2.4 |0.11 |11,000| 1,500 | 0.55
10 3.3 16,000| 2,400 | 3 0.12 |14,000| 2,000 | 0.7 12,000| 1,800 | 2.4 | 0.08 |11,000| 1,500 | 0.5
3 15 5 14,000 | 2,100 | 3 0.1 12,000| 1,600 | 0.6 |11,000| 1,600 | 2.4 |0.07 9,000| 1,100 | 0.4
20 6.7 11,000| 1,500 | 3 0.07 |10,000| 1,200 | 0.4 9,000 1,100 | 2.4 |0.05 8,000 900 | 0.3
25 8.3 10,000| 1,300 | 3 0.05 9,000| 1,000 | 0.2 8,000 900| 24 |0.03 7,000 700 | 0.15
10 2.5 12,000 | 2,400 | 4 0.2 10,000 | 2,000 | 1 9,000| 1,600 | 3 0.15 | 8,000| 1,400 | 0.8
15 3.8 12,000| 2,400 | 4 0.2 10,000| 2,000 | 0.9 9,000 1,600 | 3 0.15 8,000 1,400 | 0.7
4 20 5 10,000 | 2,000 | 4 0.15 8,000| 1,600 | 0.7 8,000| 1,400 | 3 0.1 6,000 | 1,000 | 0.5
25 6.3 9,000 1,700 | 4 0.1 8,000| 1,500 | 0.5 7,000 1,200 | 3 0.07 6,000 1,000 | 0.3
30 7.5 8,000 1,500 | 4 0.07 7,000| 1,300 | 0.3 6,000 | 1,000 | 3 0.05 5000| 800 | 0.2
15 3 9,500| 2,600 | 5 0.25 8,500 2,200 | 1.1 7,000| 1,800 | 3.5 |0.18 | 6,000| 1,400 | 0.8
5 20 4 8,000 | 2,150 | 5 0.2 7,000| 1,750 | 1 6,500 1,650 | 3.5 |[0.15 5500| 1,150 | 0.6
25 5 7,000 1,800 | 5 0.15 6,000| 1,400 | 0.9 5800| 1,300 | 3.5 |0.12 4,800| 1,000 | 0.5
30 6 6,000 1,500 | 5 0.1 5,000| 1,100 | 0.7 5,000 1,000 | 3.5 | 0.1 4,000 830 | 04
15 2.5 8,000| 2,750 | 6 0.3 7,000| 2,350 | 1.2 6,000 1,950 | 4 0.2 5,000 1,400 | 0.9
6 20 3.3 7,000| 2,400 | 6 0.3 6,000| 2,000 | 1.2 5000 1,600 | 4 0.2 4,500| 1,200 | 0.8
30 5 5000| 1,600 | 6 0.2 4,000| 1,200 | 1 4,000 1,100 | 4 0.15 3,500 900 | 0.6
50 8.3 3,500 800 | 6 0.1 3,000 650 | 0.4 3,000 600| 4 0.07 3,000 500 | 0.25
1 ESIRISHESERNASHEE. BRELRIN TR ERESREIEISH.
#2 IREMapRAHETINE, aeRPIER.
%3 RERTIET, BLMERRIHCRIEEEMSRITHARE. L, FMEErER, tBLERAEEREEE,
g x A EIERMSILA .
Notes 31 Recommend to use the milling condition as just reference. Adjust milling conditions according to machining shape and machine status.
%2 Depth of cut: @p=Axial Depth of cut / @e=Radial Depth of cut.
33 Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
%4 Water-insoluble fluid is recommended.
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Long Neck Ball End Mill for Copper Electrode
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Long neck ball end mill specialized for machining copper alloy.
Sharpe cutting edge makes less burr and high quality surface.

Total 94 sizes
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@ LEEMINTSMEER. '
@ Long neck ball end mill specialized for machining copper electrode.
@ Sharp edge shearing ability and DLC coating realized high quality and stable a long life machining.
@ Machining copper tungsten electrodes is also effective.
IOT#A%E work material A%Bézf?ﬁ
i S5
Copper Copper tungsten R
O O EECTES Sl T
Suppress chattering by inclined Angle
point milling gy [RY :mm /M8 @ Bt)
Unit [Size : mm / Retail price : JPY]
N Qe . ENTFTHRIEERIK
FamfEs R | (I | ()70 | O 702 | ([d)IE | (P)FH | @R | O2K | ENE | 0 eeie length depending ;nclined angle of workpiece.
Code No. Radius | Undernecklength | Length of cut Dia. Neck Dia. | Necktaperangle | Shank Dia. | Overall length | Retail price

30 1° |1°307| 2° 3°

07-00530-00503 R0.05 0.3 0.07 0.1 0.085 12° 4 45 13,900 | 034 | 036 | 037 | 039 | 042
07-00530-00505 0.5 0.07 0.1 0.085 12° 4 45 14,500 | 0.55 | 0.57 | 0.60 | 0.63 | 0.69
07-00530-00703 0.3 0.1 0.15 0.13 12° 4 45 14,000 | 0.35 ] 037 | 038 | 0.40 | 043
07-00530-00705 | R0.075 0.5 0.1 0.15 0.13 12° 4 45 14,400 | 0.56 | 0.58 | 0.61 | 0.64 | 0.70
07-00530-00710 1 0.1 0.15 0.13 12° 4 45 15,000 | 1.08 | 1.13 | 1.18 | 1.23 | 1.36
07-00530-01005 0.5 0.15 0.2 0.18 12° 4 45 11,100 | 0.56 | 0.58 | 0.61 | 0.63 | 0.69
07-00530-01007 0.75 0.15 0.2 0.18 12° 4 45 11,400 | 0.82 | 0.85| 0.89 | 0.93 | 1.02
07-00530-01010 | RO.1 1 0.15 0.2 0.18 12° 4 45 11,600 | 1.08 | 1.13 | 1.18 | 1.23 | 1.35
07-00530-01015 1.5 0.15 0.2 0.18 12° 4 45 12,100 | 160 | 1.67 | 1.75 ] 1.83 | 2.02
07-00530-01020 2 0.15 0.2 0.18 12° 4 45 12,600 | 213 | 222 | 232 | 243 | 2.68
07-00530-01505 0.5 0.2 0.3 0.28 12° 4 45 11,100 | 0.56 | 0.58 | 0.60 | 0.62 | 0.67
07-00530-01510 RO.15 1 0.2 0.3 0.28 12° 4 45 11,600 | 1.08 | 1.12 | 117 | 1.22 | 1.34
07-00530-01515 1.5 0.2 0.3 0.28 12° 4 45 12,100 | 1.60 | 1.67 | 1.74 | 1.82 | 2.00
07-00530-01520 2 0.2 0.3 0.28 12° 4 45 12,600 | 212 | 2.21 | 231 | 242 | 2.66
07-00530-02005 0.5 0.3 0.4 0.37 12° 4 45 10,100 | 0.58 | 0.60 | 0.62 | 0.64 | 0.69
07-00530-02010 1 0.3 0.4 0.37 12° 4 45 10,100 | 1.10 | 1.14 | 119 | 1.24 | 135
07-00530-02015 1.5 0.3 0.4 0.37 12° 4 45 10,300 | 162 | 1.69 | 1.76 | 1.84 | 2.02
07-00530-02020 RO.2 2 0.3 0.4 0.37 12° 4 45 10,300 | 2.15 | 223 | 233 | 243 | 2.68
07-00530-02030 3 0.3 0.4 0.37 12° 4 45 10,500 | 3.19 | 332 | 347 | 3.63 | 4.01
07-00530-02040 4 0.3 0.4 0.37 12° 4 45 10,700 | 423 | 441 | 461 | 483 | 533
07-00530-02050 5 0.3 0.4 0.37 12° 4 45 10,900 | 5.27 | 550 | 5.75 | 6.02 | 6.66
07-00530-02060 6 0.3 0.4 0.37 12° 4 45 11,100 | 6.32 | 6.59 | 6.89 | 7.22 | 7.99
07-00530-02510 1 0.35 0.5 0.46 12° 4 45 9,800 | 1.13 | 1.16 | 1.21 | 1.26 | 1.37
07-00530-02515 1.5 0.35 0.5 0.46 12° 4 45 9,800 | 1.65| 1.71 | 1.78 | 1.85 | 2.03
07-00530-02520 2 0.35 0.5 0.46 12° 4 45 9,900 | 217 | 225 | 235 | 245 | 2.69
07-00530-02530 | RO.25 3 0.35 0.5 0.46 12° 4 45 10,100 | 3.21 | 334 | 349 | 3.65| 4.02
07-00530-02540 4 0.35 0.5 0.46 12° 4 45 10,300 | 425 | 443 | 463 | 485 | 535
07-00530-02550 5 0.35 0.5 0.46 12° 4 45 10,500 | 530 | 552 | 5.77 | 6.04 | 6.68
07-00530-02560 6 0.35 0.5 0.46 12° 4 45 10,700 | 6.34 | 6.61 | 691 | 7.24 | 8.00
07-00530-03010 1 0.45 0.6 0.56 12° 4 45 7,500 | 112 ] 1.16 | 1.20 | 1.25 | 1.35
07-00530-03015 1.5 0.45 0.6 0.56 12° 4 45 7,700 | 1.64 | 1.71 | 1.77 | 1.84 | 2.02
07-00530-03020 2 0.45 0.6 0.56 12° 4 45 7,700 | 217 | 225 | 234 | 244 | 2.68
07-00530-03030 3 0.45 0.6 0.56 12° 4 45 7900 | 3.21 | 3.34 | 348 | 3.64 | 4.01
07-00530-03040 | RO.3 4 0.45 0.6 0.56 12° 4 45 8,100 | 425 | 443 | 462 | 484 | 533
07-00530-03050 5 0.45 0.6 0.56 12° 4 45 8,300 | 529 | 552 | 576 | 6.03 | 6.66
07-00530-03060 6 0.45 0.6 0.56 12° 4 45 8,500 | 6.34 | 6.61 | 690 | 7.23 | 7.99
07-00530-03080 8 0.45 0.6 0.56 12° 4 45 9,000 | 842 | 879 | 9.18 | 9.62 |10.64
07-00530-03100 10 0.45 0.6 0.56 12° 4 50 9,500 |10.51 [10.97 |11.47 |12.02 |13.30
o e oo . et
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Long Neck Ball End Mill for Copper Electrode

PR | REER| (0)FR| (2)70K | )74 | ()FH2| (1)Ff8 | (R | V2K |HREmS Amemfﬁiﬁﬁﬁﬁﬁﬁfﬁ;kapiece
Code No. Radius | Undernecklength | Length of cut Dia. Neck Dia. | Necktaperangle | Shank Dia. |Overall length | Retail price % 5 P 5 5
30 1 1°307| 2 3

07-00530-04015 1.5 0.6 0.8 0.76 12° 4 45 7,700 [ 1.64| 1.70| 1.76| 1.83| 198
07-00530-04020 2 0.6 0.8 0.76 12° 4 45 7,700 [ 2.16| 2.24| 233| 242| 265
07-00530-04030 3 0.6 0.8 0.76 12° 4 45 7,900 ( 3.20| 3.33| 3.47| 3.62| 397
07-00530-04040 4 0.6 0.8 0.76 12° 4 45 8,100 | 4.25| 4.42| 461| 482| 530
07-00530-04050 RO.4 5 0.6 0.8 0.76 12° 4 45 8,300 | 5.29| 551| 575| 6.01| 6.63
07-00530-04060 6 0.6 0.8 0.76 12° 4 45 8,300 | 6.33| 6.60| 6.89| 7.21| 7.96
07-00530-04080 8 0.6 0.8 0.76 12° 4 45 8,500 | 842 878| 9.17| 9.60| 10.61
07-00530-04100 10 0.6 0.8 0.76 12° 4 50 9,000 [ 10.50| 10.96| 11.45| 12.00| 13.26
07-00530-05020 2 0.75 1 0.95 12° 4 45 7,400 [ 2.18| 2.26| 2.34| 243| 265
07-00530-05030 3 0.75 1 0.95 12° 4 45 7,500 | 3.22| 3.35| 3.48| 3.63| 3.97
07-00530-05040 4 0.75 1 0.95 12° 4 45 7,500 | 4.27| 444) 462| 483| 530
07-00530-05050 5 0.75 1 0.95 12° 4 45 7,700 [ 5.31| 553| 576| 6.02| 6.63
07-00530-05060 6 0.75 1 0.95 12° 4 45 7,700 | 6.35| 6.62| 6.90| 7.22| 7.96
07-00530-05080 RO.5 8 0.75 1 0.95 12° 4 45 8,100 | 8.44| 8.79| 9.18| 9.61| 10.61
07-00530-05100 10 0.75 1 0.95 12° 4 45 8,100 [ 10.52] 10.97 | 11.46| 12.01| 13.26
07-00530-05120 12 0.75 1 0.95 12° 4 45 8,100 | 12.61] 13.15| 13.75| 14.40| 15.92
07-00530-05140 14 0.75 1 0.95 12° 4 50 8,500 [ 14.70| 15.33] 16.03| 16.79| 18.57
07-00530-05160 16 0.75 1 0.95 12° 4 50 8,500 [ 16.78| 17.51| 18.31] 19.18| 21.23
07-00530-07504 4 1.1 1.5 1.45 12° 4 50 7,700 | 4.26| 441 459| 478| 522
07-00530-07506 6 1.1 1.5 1.45 12° 4 50 7,700 | 6.34| 6.59| 687| 7.17| 7.88
07-00530-07508 8 1.1 1.5 1.45 12° 4 50 8,300 | 843| 877| 9.15| 9.56| 10.53
07-00530-07510 10 1.1 1.5 1.45 12° 4 50 8,300 [ 10.51| 10.95| 11.43| 11.96| 13.18
07-00530-07512 RO.75 12 1.1 1.5 1.45 12° 4 50 8,700 | 12.60| 13.13| 13.71| 14.35| 15.84
07-00530-07514 14 1.1 1.5 1.45 12° 4 50 8,700 [ 14.69| 15.31| 15.99| 16.74| 18.49
07-00530-07516 16 1.1 1.5 1.45 12° 4 50 9,300 [ 16.77 ] 17.49] 18.27| 19.14| 21.15
07-00530-07518 18 1.1 1.5 1.45 12° 4 50 9,700 | 18.86| 19.67 | 20.55| 21.53| 23.80
07-00530-10030 3 1.5 2 1.94 12° 4 50 7,900 | 3.23| 3.33| 3.44| 3.56| 3.85
07-00530-10040 4 1.5 2 1.94 12° 4 50 7900 | 4.27| 442| 458| 4.76| 5.17
07-00530-10060 6 1.5 2 1.94 12° 4 50 7900 | 6.36| 6.60| 6.86| 7.15| 7.83
07-00530-10080 8 1.5 2 1.94 12° 4 50 8,100 | 8.44| 8.78| 9.14| 9.54| 10.48
07-00530-10100 10 1.5 2 1.94 12° 4 50 8,100 [ 10.53| 10.95| 11.42| 11.94| 13.14
07-00530-10120 RT 12 1.5 2 1.94 12° 4 50 8,100 | 12.61| 13.13| 13.70| 14.33| 15.79
07-00530-10140 14 1.5 2 1.94 12° 4 50 8,100 | 14.70| 15.31] 15.98| 16.72| 18.45
07-00530-10160 16 1.5 2 1.94 12° 4 50 8,100 | 16.78 | 17.49| 18.27 | 19.12| Free
07-00530-10200 20 1.5 2 1.94 12° 4 60 9,000 [ 20.96| 21.85| 22.83| 23.90| Free
07-00530-10250 25 1.5 2 1.94 12° 4 60 10,000 | 26.17| 27.30| 28.53| Free | Free
07-00530-15060 6 2.5 3 2.85 12° 6 60 10,000 [ 6.56| 6.78| 7.03| 7.31| 7.95
07-00530-15080 8 2.5 3 2.85 12° 6 60 10,300 | 8.64| 896| 9.31| 9.70| 10.60
07-00530-15100 10 2.5 3 2.85 12° 6 60 10,300 | 10.73| 11.14] 11.59| 12.09| 13.26
07-00530-15120 12 2.5 3 2.85 12° 6 60 10,300 | 12.81| 13.32| 13.88| 14.49| 15.91
07-00530-15150 RT.5 15 2.5 3 2.85 12° 6 70 10,500 | 15.94| 16.59| 17.30| 18.08| 19.89
07-00530-15200 20 2.5 3 2.85 12° 6 70 11,000 | 21.16| 22.04| 23.00| 24.06| 26.53
07-00530-15250 25 2.5 3 2.85 12° 6 70 11,000 | 26.37| 27.48| 28.70| 30.04| Free
07-00530-15300 30 2.5 3 2.85 12° 6 70 12,000 | 31.58| 32.93| 34.40| 36.03| Free
07-00530-20100 10 3 4 3.8 12° 6 60 9,500 [ 10.83] 11.22] 11.66| 12.14| 13.25
07-00530-20120 12 3 4 3.8 12° 6 60 9,500 [ 12.91]13.40| 13.94| 14.53| 15.91
07-00530-20150 15 3 4 3.8 12° 6 60 9,500 | 16.04| 16.67| 17.36| 18.12| 19.89
07-00530-20200 | R2 20 3 4 3.8 12° 6 60 11,300 | 21.26| 22.12| 23.06| 24.10| Free
07-00530-20250 25 3 4 3.8 12° 6 70 12,000 | 26.47| 27.57| 28.77| 30.09| Free
07-00530-20300 30 3 4 3.8 12° 6 70 12,500 | 31.68| 33.01| 34.47| Free | Free
07-00530-20400 40 3 4 3.8 12° 6 80 13,500 | 42.11| 43.91| Free | Free | Free
07-00530-30200 20 6 6 5.7 - 6 70 12,500 | Free | Free | Free | Free | Free
07-00530-30250 25 6 6 5.7 - 6 70 12,700 | Free | Free | Free | Free | Free
07-00530-30300 | R3 30 6 6 5.7 - 6 80 13,100 | Free | Free | Free | Free | Free
07-00530-30400 40 6 6 5.7 - 6 80 14,000 | Free | Free | Free | Free | Free
07-00530-30500 50 6 6 5.7 - 6 100 15,200 | Free | Free | Free | Free | Free
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tﬂﬁu%?ﬂ%%i@ Recommended Milling Conditions

InIApE i B8
Work material Copper Copper tungsten (W70% - Cu30%)
- .| Ly R O = AR i i
(RIBRELHE U< gt Depth of cut Feed Spindle speed Depth of cut Feed Spindle speed
Radius Under neck D(7)42)
length L/D K - K .
ap mm aemm mm/min min ap mm aemm mm/min min

0.05 0.3 3 0.01 0.01 200 40,000 0.008 0.008 150 30,000
0.5 5 0.007 0.007 150 40,000 0.005 0.005 100 30,000
0.3 2 0.015 0.02 250 40,000 0.01 0.015 180 30,000
0.075 0.5 3.3 0.015 0.02 200 40,000 0.008 0.015 150 30,000
1 6.7 0.007 0.01 150 40,000 0.005 0.008 100 30,000
0.5 2.5 0.025 0.05 500 40,000 0.02 0.04 350 30,000
0.75 3.8 0.025 0.05 450 40,000 0.02 0.04 300 30,000
0.1 1 5 0.02 0.04 400 40,000 0.015 0.03 250 30,000
1.5 7.5 0.015 0.03 300 40,000 0.008 0.02 150 30,000
2 10 0.008 0.015 200 40,000 0.005 0.01 100 30,000
0.5 1.7 0.03 0.07 700 40,000 0.03 0.07 500 30,000
015 1 3.3 0.03 0.07 700 40,000 0.03 0.07 500 30,000
1.5 5 0.025 0.05 500 40,000 0.02 0.05 300 30,000
2 6.7 0.015 0.03 400 40,000 0.01 0.02 200 30,000
0.5 1.3 0.05 0.1 1,000 40,000 0.04 0.08 700 30,000
1 2.5 0.05 0.1 1,000 40,000 0.04 0.08 700 30,000
1.5 3.8 0.04 0.08 1,000 40,000 0.03 0.06 700 30,000
0.2 2 5 0.035 0.06 600 40,000 0.02 0.05 350 30,000
3 7.5 0.02 0.04 400 30,000 0.01 0.03 200 25,000
4 10 0.008 0.015 250 25,000 0.005 0.01 100 18,000
5 12.5 0.005 0.015 200 25,000 0.005 0.01 80 16,000
6 15 0.005 0.015 150 22,000 0.005 0.01 70 14,000
1 2 0.08 0.15 800 40,000 0.08 0.15 500 30,000
1.5 3 0.08 0.15 800 40,000 0.08 0.15 500 30,000
2 4 0.08 0.15 800 40,000 0.08 0.15 500 30,000
0.25 3 6 0.06 0.1 600 35,000 0.06 0.08 400 27,000
4 8 0.04 0.08 400 30,000 0.025 0.05 200 22,000
5 10 0.02 0.04 300 25,000 0.01 0.02 150 18,000
6 12 0.015 0.03 250 22,000 0.005 0.01 120 16,000
1 1.7 0.12 0.2 1,600 40,000 0.12 0.2 1,200 30,000
1.5 2.5 0.12 0.2 1,600 40,000 0.12 0.2 1,200 30,000
2 3.3 0.12 0.2 1,600 40,000 0.12 0.2 1,200 30,000
3 5 0.1 0.14 1,000 40,000 0.08 0.1 700 30,000
0.3 4 6.7 0.07 0.1 700 30,000 0.04 0.06 400 25,000
5 8.3 0.05 0.08 600 27,000 0.02 0.04 300 22,000
6 10 0.04 0.06 500 25,000 0.01 0.03 200 20,000
8 13.3 0.015 0.05 400 22,000 0.005 0.02 150 18,000
10 16.7 0.015 0.03 350 20,000 0.005 0.01 120 16,000
1.5 1.9 0.15 0.3 2,000 40,000 0.15 0.3 1,400 30,000
2 2.5 0.15 0.3 2,000 40,000 0.15 0.3 1,400 30,000
3 3.8 0.15 0.3 2,000 40,000 0.15 0.3 1,400 30,000
0.4 4 5 0.12 0.2 1,600 35,000 0.1 0.16 1,000 27,000
’ 5 6.3 0.1 0.18 1,200 32,000 0.08 0.12 750 24,000
6 7.5 0.08 0.15 1,000 30,000 0.05 0.1 500 20,000
8 10 0.05 0.06 700 22,000 0.02 0.025 300 16,000
10 12.5 0.02 0.05 600 20,000 0.01 0.02 200 14,000
2 2 0.25 0.4 2,800 40,000 0.25 0.4 2,000 30,000
3 3 0.25 0.4 2,800 40,000 0.25 0.4 2,000 30,000
0.5 4 4 0.2 0.4 2,400 40,000 0.2 0.4 1,600 30,000
5 5 0.16 0.3 2,000 35,000 0.12 0.25 1,400 27,000
6 6 0.14 0.3 1,600 30,000 0.1 0.25 1,000 25,000
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tﬂﬁu%?ﬁ%%% Recommended Milling Conditions

InIApE i B8
Work material Copper Copper tungsten (W70% - Cu30%)
- .| Ly R S = AR i i
(RIBRELHE HH< gt Depth of cut Feed Spindle speed Depth of cut Feed Spindle speed
Radius Under neck D(7)42)
length L/D K - K .
ap mm aemm mm/min min ap mm aemm mm/min min
8 8 0.12 0.2 1,000 25,000 0.06 0.1 500 18,000
10 10 0.08 0.15 800 20,000 0.03 0.05 300 16,000
0.5 12 12 0.06 0.1 600 16,000 0.015 0.04 200 12,000
14 14 0.04 0.08 500 14,000 0.01 0.035 160 10,000
16 16 0.02 0.06 400 12,000 0.005 0.03 120 8,000
4 2.7 0.3 0.6 2,800 35,000 0.3 0.6 2,200 30,000
6 4 0.3 0.6 2,400 30,000 0.3 0.6 1,800 25,000
8 53 0.25 0.5 1,800 25,000 0.2 0.4 1,200 20,000
0.75 10 6.7 0.2 0.4 1,400 20,000 0.15 0.3 800 16,000
12 8 0.15 0.3 1,000 16,000 0.1 0.2 500 12,000
14 9.3 0.12 0.2 800 14,000 0.08 0.1 350 10,000
16 10.7 0.1 0.15 650 12,000 0.05 0.08 280 9,000
18 12 0.08 0.12 500 10,000 0.02 0.06 200 8,000
3 1.5 0.45 0.8 4,000 30,000 0.45 0.8 2,400 25,000
4 2 0.45 0.8 4,000 30,000 0.45 0.8 2,400 22,000
6 3 0.45 0.8 3,000 27,000 0.45 0.8 1,800 20,000
8 4 0.4 0.8 2,400 25,000 0.4 0.8 1,600 18,000
1 10 5 0.3 0.6 2,000 22,000 0.25 0.5 1,400 16,000
12 6 0.3 0.6 1,400 16,000 0.25 0.5 900 12,000
14 7 0.25 0.6 1,200 14,000 0.2 0.5 700 10,000
16 8 0.25 0.5 1,000 12,000 0.12 0.25 500 9,000
20 10 0.15 0.3 800 10,000 0.06 0.1 350 8,000
25 12.5 0.08 0.15 600 8,000 0.03 0.05 200 6,000
6 2 0.7 1.5 3,400 20,000 0.6 1.2 2,400 16,000
8 2.7 0.7 1.5 3,400 20,000 0.6 1.2 2,400 16,000
10 3.3 0.7 1.5 3,400 20,000 0.6 1.2 2,400 16,000
15 12 4 0.6 1.2 3,400 20,000 0.6 1 2,400 16,000
15 5 0.6 1 3,000 18,000 0.5 0.8 2,000 14,000
20 6.7 0.5 0.8 2,400 16,000 0.4 0.6 1,400 12,000
25 83 0.4 0.6 1,800 12,000 0.2 0.3 900 10,000
30 10 0.2 0.4 1,200 8,000 0.08 0.15 500 6,000
10 2.5 1 1.6 4,000 16,000 0.8 1.6 2,800 12,000
12 3 1 1.6 3,600 16,000 0.8 1.6 2,800 12,000
15 3.8 0.8 1.6 3,400 16,000 0.8 1.6 2,400 12,000
2 20 5 0.8 1.6 3,000 14,000 0.8 1.6 2,000 10,000
25 6.3 0.6 1.2 3,000 14,000 0.5 1 2,000 10,000
30 7.5 0.5 1 2,400 12,000 0.3 0.5 1,200 7,000
40 10 0.4 0.8 1,200 8,000 0.15 0.3 500 5,000
20 3.3 1 2 3,600 12,000 1 2 2,400 9,000
25 4.2 1 1.8 3,300 11,000 0.8 1.2 2,100 8,000
3 30 5 0.8 1.6 3,000 10,000 0.4 0.8 1,800 7,000
40 6.7 0.6 1.2 2,400 8,000 0.3 0.6 1,250 5,500
50 8.3 0.5 1 1,800 6,000 0.25 0.5 800 4,000
1 ESIHISHSER(NSEE. BRESRHINTAAR ERREEREEISH.
#2 PRBMapRHEINE, aekrbiER,
3 RENRTIES, BLMERRCERIEEEEMEAEE, b, FMEERE, BiELMERE=EE,
% E x4 EYERMIREI.

Notes

%1 These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape and machine type.
3%2 Depth of cut: ap=Axial Depth of cut / ae=Radial Depth of cut.
%3 Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
34 Water-insoluble fluid is recommended.
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Long Neck Radius End Mill for Copper Electrode

XA TR AR KR S5 7],
$EFT O BEERUNEIER], ;&ILE!H‘E’J}JHIE

Long neck radius end mill specialized for machining copper alloy.
Sharpe cutting edge makes less burr and high quality surface. m o

Total 153 sizes
Corner '
+0, 005" hb |

R*0.005

©
S 538 \ 5 .
o og go 9| r 0
R - ——— P T s
A G |
v L
O SHJEERRIN TSR AIHSIE S5,
@ XA IBI NS mEINIEN [37.5°] BieAflmEarITIRRIT,
O XEBFSENN DR E2H DLCRR, U 7 KIESMRINZENL. _
@ LEEMINTEMEER.
@ Long neck radius end mill specialized for machining copper electrode. SERFAIS
@ 37.5°helix angle provides both sharpness shearing ability and finishing surface quality, combining the most suitable cutting edge design Actgal Efective
realizes the higher quality of finishing surface.
@ High quality and stable milling performance with long tool life by optimized design and DLC COATING. AN
@ Machining copper tungsten electrodes is also effective. e
INTA4EL Work material
i@ 253
Copper Copper tungsten
O O
7 [RY - mm / M1& : B5t]
Unit [Size : mm / Retail price : JPY]
FRAB | Q78 | RBER | (NFK | (0)DK | QFE| (1FR| OFE | V2K | REmE Acw'eﬁemfﬁfnﬁﬁﬁjﬁﬁﬁﬁfﬁ;workpiece,
Code No. Dia. Cornerradius | Undernecklength | Lengthofcut | Neck Dia. | Necktaperangle | Shank Dia. | Overall length | Retail price % s P . 5
30 1 1°30°| 2 3
07-00110-02021 0.5 0.4 0.18 12° 4 45 11,500 [ 0.56 | 0.59 | 0.62 | 0.65 | 0.71
07-00110-02023 R0.02 1 04 0.18 12° 4 45 12,000 [ 1.09 | 113 | 1.19 | 1.24 | 1.38
07-00110-02025 0.2 1.5 0.4 0.18 12° 4 45 12,300 [ 1.61 168 | 1.76 | 1.84 | 2.04
07-00110-02051 ’ 0.5 04 0.18 12° 4 45 11,500 [ 0.56 | 0.59 | 0.61 | 0.64 | 0.71
07-00110-02053 R0.05 1 04 0.18 12° 4 45 12,000 1.08 | 1.13 1.18 | 1.24 | 1.37
07-00110-02055 1.5 0.4 0.18 12° 4 45 12,300 [ 1.61 1.68 | 1.75 | 1.84 | 2.03
07-00110-03021 1 0.6 0.28 12° 4 45 12,000 [ 1.09 | 113 | 1.19 | 1.24 | 1.38
07-00110-03022 R0.02 1.5 0.6 0.28 12° 4 45 12,300 [ 1.61 168 | 1.76 | 1.84 | 2.04
07-00110-03023 03 2 0.6 0.28 12° 4 45 12,500 [ 213 | 222 | 233 | 244 | 2.71
07-00110-03051 ’ 1 0.6 0.28 12° 4 45 12,000 [ 1.08 | 1.13 | 1.18 | 1.24 | 1.37
07-00110-03052 R0.05 1.5 0.6 0.28 12° 4 45 12,300 [ 1.61 1.68 | 1.75 | 1.84 | 2.03
07-00110-03053 2 0.6 0.28 12° 4 45 12,500 [ 2.13 | 222 | 232 | 243 | 2.70
07-00110-04021 1 0.8 0.37 12° 4 45 10,500 [ 1.1 1.16 | 1.21 1.27 | 1.41
07-00110-04023 RO.02 2 0.8 0.37 12° 4 45 10,700 [ 215 | 225 | 235 | 247 | 2.74
07-00110-04025 ’ 3 0.8 0.37 12° 4 45 10,900 [ 3.20 | 3.34 | 349 | 3.67 | 4.06
07-00110-04027 4 0.8 0.37 12° 4 45 11,100 | 424 | 443 | 463 | 486 | 5.39
07-00110-04051 1 0.8 0.37 12° 4 45 10,500 1.11 1.16 | 1.21 1.27 1.40
07-00110-04053 0.4 R0.05 2 0.8 0.37 12° 4 45 10,700 [ 2.15 | 2.25 | 235 | 246 | 2.73
07-00110-04055 ’ ’ 3 0.8 0.37 12° 4 45 10,900 [ 3.19 | 3.34 | 349 | 3.66 | 4.05
07-00110-04057 4 0.8 0.37 12° 4 45 11,100 | 424 | 443 | 463 | 486 | 538
07-00110-04101 1 0.8 0.37 12° 4 45 10,500 [ 1.1 1.15 | 1.20 | 1.26 | 1.38
07-00110-04103 RO.1 2 0.8 0.37 12° 4 45 10,700 | 215 | 2.24 | 234 | 245 | 2.71
07-00110-04105 ’ 3 0.8 0.37 12° 4 45 10,900 [ 3.19 | 3.33 | 3.48 | 3.65 | 4.04
07-00110-04107 4 0.8 0.37 12° 4 45 11,100 | 424 | 442 | 462 | 485 | 537
07-00110-05022 2 1 0.46 12° 4 45 10,400 [ 218 | 2.27 | 238 | 250 | 2.77
07-00110-05023 RO.02 3 1 0.46 12° 4 45 10,600 [ 3.22 | 336 | 3.52 | 3.69 | 4.10
07-00110-05024 ’ 4 1 0.46 12° 4 45 10,800 [ 426 | 445 | 466 | 489 | 542
07-00110-05025 5 1 0.46 12° 4 45 11,000 [ 5.31 554 | 580 | 6.09 | 6.75
07-00110-05052 2 1 0.46 12° 4 45 10400 [ 218 | 2.27 | 238 | 249 | 2.76
07-00110-05053 05 R0.05 3 1 0.46 12° 4 45 10,600 [ 3.22 | 336 | 3.52 | 3.69 | 4.09
07-00110-05054 ’ ’ 4 1 0.46 12° 4 45 10,800 | 426 | 445 | 466 | 488 | 541
07-00110-05055 5 1 0.46 12° 4 45 11,000 [ 5.31 554 | 5.80 | 6.08 | 6.74
07-00110-05102 2 1 0.46 12° 4 45 10400 [ 217 | 227 | 237 | 248 | 2.74
07-00110-05103 RO.1 3 1 0.46 12° 4 45 10,600 [ 3.22 | 336 | 3.51 3.68 | 4.07
07-00110-05104 ’ 4 1 0.46 12° 4 45 10,800 [ 426 | 445 | 465 | 487 | 540
07-00110-05105 5 1 0.46 12° 4 45 11,000 530 | 554 | 579 | 6.07 | 6.72
ot b SrsTe e L v,
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Long Neck Radius End Mill for Copper Electrode

FRIE | 078 | REEE| (LFK | (7K | @FE| (T | OFE | QDK | R | o o o
Code No. Dia. Comerradius | Undernecklength | Lengthofcut | Neck Dia. | Necktaperangle | Shank Dia. | Overalllength | Retail price 5 5 P 5 5
30 1 1°30 2 3

07-00110-06022 2 1.2 0.56 12° 4 45 11,200 2.18 227 2.38 2.50 277
07-00110-06024 R0.02 4 1.2 0.56 12° 4 45 11,700 426 445 4.66 4.89 542
07-00110-06026 6 1.2 0.56 12° 4 45 12,100 6.35 6.63 6.94 7.28 8.08
07-00110-06052 2 1.2 0.56 12° 4 45 11,200 2.18 227 2.38 249 276
07-00110-06054 0.6 R0.05 4 1.2 0.56 12° 4 45 11,700 4.26 445 4.66 4.88 541
07-00110-06056 6 1.2 0.56 12° 4 45 12,100 6.35 6.63 6.94 7.28 8.07
07-00110-06102 2 1.2 0.56 12° 4 45 11,200 2.17 2.27 2.37 248 274
07-00110-06104 RO.1 4 1.2 0.56 12° 4 45 11,700 426 445 4.65 4.87 5.40
07-00110-06106 6 1.2 0.56 12° 4 45 12,100 6.35 6.63 6.93 7.27 8.05
07-00110-08024 4 1.6 0.76 12° 4 45 11,700 4.26 445 4.66 4.89 542
07-00110-08026 R0.02 6 1.6 0.76 12° 4 45 12,100 6.35 6.63 6.94 7.28 8.08
07-00110-08028 8 1.6 0.76 12° 4 50 12,300 843 8381 9.22 9.68 | 10.73
07-00110-08054 4 1.6 0.76 12° 4 45 11,700 4.26 445 4.66 4.88 541
07-00110-08056 0.8 R0.05 6 1.6 0.76 12° 4 45 12,100 6.35 6.63 6.94 7.28 8.07
07-00110-08058 8 1.6 0.76 12° 4 50 12,300 843 8.81 9.22 967 | 10.72
07-00110-08104 4 1.6 0.76 12° 4 45 11,700 426 445 4.65 4.87 540
07-00110-08106 RO.1 6 1.6 0.76 12° 4 45 12,100 6.35 6.63 6.93 7.27 8.05
07-00110-08108 8 1.6 0.76 12° 4 50 12,300 843 8.80 9.21 9.66 | 10.71
07-00110-10053 3 2 0.95 12° 4 45 10,900 3.24 3.39 3.54 3.72 412
07-00110-10054 4 2 0.95 12° 4 45 11,000 4.29 448 4.68 491 544
07-00110-10055 RO.05 5 2 0.95 12° 4 45 11,300 533 557 5.82 6.11 6.77
07-00110-10056 ’ 6 2 0.95 12° 4 45 11,500 6.37 6.66 6.97 7.31 8.10
07-00110-10058 8 2 0.95 12° 4 50 11,700 8.46 8.83 9.25 9.70 | 10.75
07-00110-10060 10 2 0.95 12° 4 50 12,000 | 1054 | 11.01 | 11.53 | 12.09 | 1341
07-00110-10103 3 2 0.95 12° 4 45 10,900 3.24 338 354 3.71 4.10
07-00110-10104 4 2 0.95 12° 4 45 11,000 428 447 4.68 4.90 543
07-00110-10105 1 RO.1 5 2 0.95 12° 4 45 11,300 533 5.56 5.82 6.10 6.76
07-00110-10106 ’ 6 2 0.95 12° 4 45 11,500 6.37 6.65 6.96 7.30 8.08
07-00110-10108 8 2 0.95 12° 4 50 11,700 8.46 8.83 9.24 9.69 | 10.74
07-00110-10110 10 2 0.95 12° 4 50 12,000 | 1054 | 11.01 | 11.52 | 1208 | 13.39
07-00110-10203 3 2 0.95 12° 4 45 10,900 3.24 3.37 352 3.69 4.07
07-00110-10204 4 2 0.95 12° 4 45 11,000 4.28 4.46 4.66 4.88 540
07-00110-10205 RO.2 5 2 0.95 12° 4 45 11,300 532 5.55 5.80 6.08 6.72
07-00110-10206 ’ 6 2 0.95 12° 4 45 11,500 6.37 6.64 6.94 7.28 8.05
07-00110-10208 8 2 0.95 12° 4 50 11,700 845 8.82 9.23 9.67 | 10.71
07-00110-10210 10 2 0.95 12° 4 50 12,000 | 1054 | 11.00 | 11.51 | 1206 | 13.36
07-00110-15105 5 3 1.45 12° 4 45 11,400 533 5.56 5.82 6.10 6.76
07-00110-15110 RO.1 10 3 1.45 12° 4 50 11,500 | 1054 | 11.01 | 11.52 | 12.08 | 13.39
07-00110-15115 15 3 1.45 12° 4 50 11,600 | 1576 | 1646 | 17.22 | 1807 | 20.03
07-00110-15205 5 3 1.45 12° 4 45 11,400 532 5.55 5.80 6.08 6.72
07-00110-15210 RO.2 10 3 1.45 12° 4 50 11,500 | 1054 | 11.00 | 11.51 | 1206 | 13.36
07-00110-15215 15 3 1.45 12° 4 50 11,600 | 1575 | 1645 | 17.21 | 1805 | 20.00
07-00110-15305 15 5 3 1.45 12° 4 45 10,900 532 554 5.79 6.06 6.69
07-00110-15310 RO.3 10 3 1.45 12° 4 50 11,500 | 1053 | 1099 | 1149 | 12.04 | 1333
07-00110-15315 15 3 1.45 12° 4 50 11,600 | 1575 | 1644 | 17.20 | 1803 | 19.96
07-00110-15505 5 3 1.45 12° 4 45 11,000 531 553 5.76 6.02 6.63
07-00110-15510 RO.5 10 3 1.45 12° 4 50 11,500 | 1052 | 1097 | 1146 | 1201 | 13.26
07-00110-15515 ’ 15 3 1.45 12° 4 50 11,600 | 1574 | 1642 | 1717 | 1799 | 19.90
07-00110-15520 20 3 1.45 12° 4 60 11,800 | 2095 | 2187 | 22.87 | 2397 | Free
07-00110-20105 5 4 1.94 12° 4 45 10,600 535 559 5.84 6.13 6.79
07-00110-20108 8 4 1.94 12° 4 50 11,000 8.48 8.86 9.27 9.72 | 10.77
07-00110-20110 RO.1 10 4 1.94 12° 4 50 11,1700 | 1057 | 11.03 | 11.55 | 1211 | 1342
07-00110-20115 15 4 1.94 12° 4 50 11,200 | 1578 | 1648 | 17.25 | 1809 | Free
07-00110-20120 20 4 1.94 12° 4 60 11,400 | 2099 | 2193 | 2295 | 2408 | Free
07-00110-20205 5 4 1.94 12° 4 45 10,600 535 558 5.83 6.11 6.75
07-00110-20208 8 4 1.94 12° 4 50 11,000 848 8.85 9.25 9.70 | 10.74
07-00110-20210 RO.2 10 4 1.94 12° 4 50 11,1700 | 1056 | 11.03 | 11.53 | 1209 | 13.39
07-00110-20215 15 4 1.94 12° 4 50 11,200 | 1578 | 1647 | 1724 | 1807 | Free
07-00110-20220 2 20 4 1.94 12° 4 60 11,400 | 2099 | 2192 | 2294 | 2406 | Free
07-00110-20305 5 4 1.94 12° 4 45 10,600 534 557 5.82 6.09 6.72
07-00110-20308 8 4 1.94 12° 4 50 11,000 847 8.84 9.24 9.68 | 10.70
07-00110-20310 RO.3 10 4 1.94 12° 4 50 11,100 | 1056 | 11.02 | 11.52 | 12.07 | 1336
07-00110-20315 15 4 1.94 12° 4 50 11,200 | 1577 | 1646 | 1722 | 18.05 | Free
07-00110-20320 20 4 1.94 12° 4 60 11,400 | 2099 | 2191 | 2292 | 2404 | Free
07-00110-20505 5 4 1.94 12° 4 45 10,600 533 5.55 5.79 6.05 6.66
07-00110-20508 8 4 1.94 12° 4 50 11,000 8.46 8.82 9.21 9.64 | 10.64
07-00110-20510 RO.5 10 4 1.94 12° 4 50 11,1700 | 1055 | 11.00 | 1149 | 1203 | 13.30
07-00110-20515 15 4 1.94 12° 4 50 11,200 | 1576 | 1645 | 17.19 | 1802 | Free
07-00110-20520 20 4 1.94 12° 4 60 11,400 | 2098 | 21.89 | 2290 | 24.00 | Free
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Long Neck Radius End Mill for Copper Electrode

gy [RT @ mm / H1g : Bt)
Unit [Size : mm / Retail price : JPY]

FRAB | D7 | RFLE| VFK | (OTK| FE| (T OFE | ORK [ REME | L ot s e
Code No. Dia. Corner radius | Undernecklength | Lengthofcut | Neck Dia. | Necktaperangle | Shank Dia. | Overalllength | Retail price " - o " 5
30 1 1°30 2 3
07-00110-25208 8 5 2.4 12° 4 50 11,000 857 | 895| 936 | 9.81| 10.86
07-00110-25214 RO.2 14 5 2.4 12° 4 50 11,200 [14.83 1549 | 16.20 | 16.99 | Free
07-00110-25220 25 20 5 2.4 12° 4 60 11,400 [21.09 [ 22.02 | 23.05 | Free | Free
07-00110-25508 ’ 8 5 2.4 12° 4 50 11,000 856 | 892 | 932| 9.75]10.77
07-00110-25514 RO.5 14 5 2.4 12° 4 50 11,200 [14.82 [ 15.46 | 16.16 | 16.93 | Free
07-00110-25520 20 5 2.4 12° 4 60 11,400 [21.08 | 22.00 | 23.00 | Free | Free
07-00110-30112 12 6 2.85 12° 6 50 12,000 [12.87 | 13.44 | 14.07 | 14.76 | 16.36
07-00110-30118 RO.1 18 6 2.85 12° 6 60 12,300 [19.13]19.98 | 20.91 | 21.94 | 24.32
07-00110-30124 24 6 2.85 12° 6 70 13,000 [25.39|26.52|27.76 | 29.12 | Free
07-00110-30212 12 6 2.85 12° 6 50 12,000 [12.87 | 13.44 | 14.06 | 14.74 | 16.33
07-00110-30218 R0O.2 18 6 2.85 12° 6 60 12,300 [19.13]19.97 | 20.90 | 21.92 | 24.29
07-00110-30224 24 6 2.85 12° 6 70 13,000 [ 25.38|26.51 | 27.74 | 29.10 | Free
07-00110-30312 3 12 6 2.85 12° 6 50 12,000 [12.86]13.43 | 14.04 | 14.72 | 16.29
07-00110-30318 RO.3 18 6 2.85 12° 6 60 12,300 [19.12]19.96 | 20.88 | 21.90 | 24.26
07-00110-30324 24 6 2.85 12° 6 70 13,000 [25.38|26.50 | 27.73 | 29.08 | Free
07-00110-30512 12 6 2.85 12° 6 50 12,000 [12.86]13.41 | 14.01 | 14.68 | 16.23
07-00110-30515 15 6 2.85 12° 6 60 12,200 [15.98 | 16.68 | 17.44 | 18.27 | 20.21
07-00110-30518 RO.5 18 6 2.85 12° 6 60 12,300 [19.11]19.95 | 20.86 | 21.86 | 24.19
07-00110-30524 24 6 2.85 12° 6 70 13,800 |[25.37 | 26.48 | 27.70 | 29.04 | Free
07-00110-30530 30 6 2.85 12° 6 70 14,200 | 31.63 | 33.02 | 34.54 | 36.22 | Free
07-00110-40116 16 8 3.8 12° 6 60 12,000 [17.17 1793 |18.77 | 19.68 | Free
07-00110-40124 RO.1 24 8 3.8 12° 6 60 12,300 [25.51|26.65| 27.89 | Free | Free
07-00110-40132 32 8 3.8 12° 6 70 13,000 [33.85|35.36|37.01 | Free | Free
07-00110-40216 16 8 3.8 12° 6 60 12,000 [17.16 [ 17.92 | 18.75 | 19.66 | Free
07-00110-40224 R0O.2 24 8 3.8 12° 6 60 12,300 [ 25.50 | 26.64 | 27.88 | Free | Free
07-00110-40232 32 8 3.8 12° 6 70 13,000 | 33.85|35.35| 37.00 | Free | Free
07-00110-40316 16 8 3.8 12° 6 60 12,000 [17.16 | 17.91 | 18.74 | 19.65 | Free
07-00110-40324 4 RO.3 24 8 3.8 12° 6 60 12,300 [25.50 | 26.63 | 27.86 | Free | Free
07-00110-40332 32 8 3.8 12° 6 70 13,000 [33.84|35.34|36.99 | Free | Free
07-00110-40516 16 8 3.8 12° 6 60 12,000 [17.15[17.89 | 18.71 | 19.61 | Free
07-00110-40524 RO.5 24 8 3.8 12° 6 60 12,300 [ 25.49 | 26.61 | 27.83 | Free | Free
07-00110-40532 32 8 3.8 12° 6 70 13,800 | 33.83|35.33 | 36.96 | Free | Free
07-00110-41016 16 8 3.8 12° 6 60 12,000 [17.13]17.85| 18.64 | 19.51 | Free
07-00110-41024 R1 24 8 3.8 12° 6 60 12,300 |[25.47 | 26.57 | 27.77 | 29.08 | Free
07-00110-41032 32 8 3.8 12° 6 70 13,800 [33.81[35.28 | 36.89 | Free | Free
07-00110-50120 5 RO.1 20 10 4.8 12° 6 60 12,200 [21.34 2229 | Free | Free | Free
07-00110-50140 ) 40 10 4.8 12° 6 80 17,800 [42.19 | Free | Free | Free | Free
07-00110-60124 RO.1 24 12 5.8 = 6 60 13,800 Free | Free | Free | Free | Free
07-00110-60148 i 48 12 5.8 — 6 90 21,600 Free Free Free Free Free
07-00110-60224 RO.2 24 12 5.8 = 6 60 13,800 | Free | Free | Free | Free | Free
07-00110-60248 ’ 48 12 5.8 — 6 90 21,600 | Free | Free | Free | Free | Free
07-00110-60324 RO.3 24 12 5.8 — 6 60 13,800 Free | Free | Free [ Free | Free
07-00110-60348 6 ) 48 12 5.8 — 6 90 21,600 Free | Free | Free | Free | Free
07-00110-60524 24 12 5.8 = 6 60 13,800 Free | Free | Free | Free | Free
07-00110-60530 RO.5 30 12 5.8 — 6 70 14,500 Free | Free | Free | Free | Free
07-00110-60548 48 12 5.8 = 6 90 21,600 Free Free Free Free Free
07-00110-61024 R 24 12 5.8 — 6 60 13,800 [ Free | Free | Free | Free | Free
07-00110-61048 48 12 5.8 = 6 90 21,600 Free Free Free Free Free
— fy = ” ()
}I?fﬁ(ilj)'?dzjzz QEL(JE;;;?;;{:(;)E)( !:)?‘ﬁk @ § ((TY) )\'Sjrjef/efn{cgenvalue.
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tﬂﬁu%éﬂ%%% Recommended Milling Conditions

PNIAAR kiE 5
Work material Copper Copper tungsten (W70%-Cu30%)
) | Ly | EmeE | e RE MR | MRS IRE
7]_{% (R) %#{é 0N DTIR) Spindle speed Feed Depth of cut Spindle speed Feed Depth of cut
Dia. Corner radius Under necklength L/D . . A :

min mm/min dpmm demm min mm/min dpmm de mm

0.5 2.5 40,000 400 0.01 0.1 36,000 360 0.009 0.09

0.02 1 5 40,000 320 0.008 0.1 36,000 280 0.007 0.09

1.5 7.5 30,000 180 0.005 0.1 27,000 160 0.005 0.09

02 0.5 2.5 40,000 400 0.03 0.1 36,000 360 0.027 0.09
0.05 1 5 40,000 320 0.02 0.1 36,000 280 0.018 0.09

1.5 7.5 30,000 180 0.01 0.1 27,000 160 0.009 0.09

1 33 40,000 480 0.01 0.15 36,000 420 0.009 0.14

0.02 1.5 5 40,000 360 0.008 0.15 36,000 320 0.007 0.14

03 2 6.7 30,000 240 0.005 0.15 27,000 210 0.005 0.14
1 3.3 40,000 480 0.03 0.15 36,000 420 0.027 0.14

0.05 1.5 5 40,000 360 0.024 0.15 36,000 320 0.022 0.14

2 6.7 30,000 240 0.018 0.15 27,000 210 0.016 0.14

1 2.5 40,000 640 0.01 0.2 36,000 580 0.009 0.18

0.02 2 5 40,000 560 0.01 0.2 36,000 500 0.009 0.18

3 7.5 30,000 420 0.008 0.2 27,000 380 0.007 0.18

4 10 30,000 360 0.005 0.2 27,000 320 0.005 0.18

1 2.5 40,000 640 0.03 0.2 36,000 580 0.027 0.18

0.4 0.05 2 5 40,000 560 0.024 0.2 36,000 500 0.022 0.18
3 7.5 30,000 420 0.018 0.2 27,000 380 0.016 0.18

4 10 30,000 360 0.012 0.2 27,000 320 0.01 0.18

1 2.5 40,000 640 0.06 0.2 36,000 580 0.054 0.18

0.1 2 5 40,000 560 0.05 0.2 36,000 500 0.045 0.18

3 7.5 30,000 420 0.036 0.2 27,000 380 0.032 0.18

4 10 30,000 360 0.024 0.2 27,000 320 0.022 0.18

2 4 40,000 800 0.01 0.25 36,000 720 0.009 0.23

0.02 3 6 35,000 640 0.01 0.25 32,000 580 0.009 0.23

4 8 30,000 480 0.008 0.25 27,000 420 0.007 0.23

5 10 25,000 400 0.005 0.25 23,000 360 0.005 0.23

2 4 40,000 800 0.03 0.25 36,000 720 0.027 0.23

3 6 35,000 640 0.024 0.25 32,000 580 0.022 0.23

05 0.05 4 8 30,000 480 0.018 0.25 27,000 420 0.016 0.23
5 10 25,000 400 0.012 0.25 23,000 360 0.01 0.23

2 4 40,000 800 0.06 0.25 36,000 720 0.054 0.23

0.1 3 6 35,000 640 0.05 0.25 32,000 580 0.045 0.23

4 8 30,000 480 0.036 0.25 27,000 420 0.032 0.23

5 10 25,000 400 0.024 0.25 23,000 360 0.022 0.23

2 33 30,000 1,000 0.01 0.3 27,000 900 0.009 0.27

0.02 4 6.7 25,000 800 0.01 0.3 23,000 720 0.009 0.27

6 10 20,000 600 0.008 0.3 18,000 540 0.007 0.27

2 33 30,000 1,000 0.03 0.3 27,000 900 0.027 0.27

0.6 0.05 4 6.7 25,000 800 0.02 0.3 23,000 720 0.018 0.27
6 10 20,000 600 0.012 0.3 18,000 540 0.01 0.27

2 3.3 30,000 1,000 0.06 0.3 27,000 900 0.054 0.27

0.1 4 6.7 25,000 800 0.05 0.3 23,000 720 0.045 0.27

6 10 20,000 600 0.036 0.3 18,000 540 0.032 0.27

4 5 25,000 1,600 0.01 0.4 23,000 1,400 0.009 0.36

0.02 6 7.5 20,000 1,200 0.01 0.4 18,000 1,100 0.009 0.36

8 10 16,000 800 0.01 0.4 14,000 720 0.009 0.36

4 5 25,000 1,600 0.03 0.4 23,000 1,400 0.027 0.36

0.8 0.05 6 7.5 20,000 1,200 0.024 0.4 18,000 1,100 0.022 0.36
8 10 16,000 800 0.02 0.4 14,000 720 0.018 0.36

4 5 25,000 1,600 0.06 0.4 23,000 1,400 0.054 0.36

0.1 6 7.5 20,000 1,200 0.05 0.4 18,000 1,100 0.045 0.36

8 10 16,000 800 0.04 0.4 14,000 720 0.036 0.36
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DHR237R

tﬂﬁu%?ﬂ%%iﬁ Recommended Milling Conditions

nTAARt 1l ESii
Work material Copper Copper tungsten (W70%-Cu30%)
’ » 3 LGk, | EEESE | IRE EEE | AR RE
73_{% ®R) ﬁ#{é EGN D(IR) Spindle speed Feed Depth of cut Spindle speed Feed Depth of cut
ia. Corner radius Under necklength LD — - — -
min mm/min dpmm demm min mm/min dpmm demm
3 3 25,000 2,400 0.03 0.6 23,000 2,200 0.027 0.55
4 4 25,000 2,200 0.03 0.6 23,000 2,000 0.027 0.55
5 5 22,000 2,000 0.024 0.6 20,000 1,800 0.022 0.55
0.05 6 6 20,000 1,800 0.024 0.6 18,000 1,600 0.022 0.55
8 8 16,000 1,400 0.02 0.6 14,000 1,200 0.018 0.55
10 10 12,000 1,000 0.02 0.6 11,000 900 0.018 0.55
3 3 25,000 2,400 0.06 0.6 23,000 2,200 0.054 0.55
4 4 25,000 2,200 0.055 0.6 23,000 2,000 0.05 0.55
5 5 22,000 2,000 0.05 0.6 20,000 1,800 0.045 0.55
! 01 6 6 20,000 1,800 0.045 0.6 18,000 1,600 0.04 0.55
8 8 16,000 1,400 0.04 0.6 14,000 1,200 0.036 0.55
10 10 12,000 1,000 0.03 0.6 11,000 900 0.027 0.55
3 3 25,000 2,400 0.12 0.6 23,000 2,200 0.1 0.55
4 4 25,000 2,200 0.11 0.6 23,000 2,000 0.1 0.55
02 5 5 22,000 2,000 0.1 0.6 20,000 1,800 0.09 0.55
6 6 20,000 1,800 0.09 0.6 18,000 1,600 0.08 0.55
8 8 16,000 1,400 0.08 0.6 14,000 1,200 0.07 0.55
10 10 12,000 1,000 0.06 0.6 11,000 900 0.054 0.55
5 3.3 20,000 2,400 0.06 0.9 18,000 2,200 0.054 0.8
0.1 10 6.6 16,000 1,600 0.05 0.9 14,000 1,400 0.045 0.8
15 10 12,000 1,000 0.04 0.9 11,000 900 0.036 0.8
5 33 20,000 2,400 0.12 0.9 18,000 2,200 0.1 0.8
0.2 10 6.6 16,000 1,600 0.1 0.9 14,000 1,400 0.09 0.8
15 10 12,000 1,000 0.08 0.9 11,000 900 0.07 0.8
1.5 5 33 20,000 2,400 0.18 0.9 18,000 2,200 0.16 0.8
0.3 10 6.6 16,000 1,600 0.15 0.9 14,000 1,400 0.14 0.8
15 10 12,000 1,000 0.12 0.9 11,000 900 0.11 0.8
5 3.3 20,000 2,400 0.25 0.5 18,000 2,200 0.23 0.8
05 10 6.6 16,000 1,600 0.2 0.5 14,000 1,400 0.18 0.8
15 10 12,000 1,000 0.12 0.5 11,000 900 0.11 0.8
20 13.3 8,000 600 0.06 0.5 7,000 540 0.054 0.8
5 2.5 16,000 3,000 0.06 1.2 14,000 2,700 0.054 1.1
8 4 14,000 2,600 0.06 1.2 13,000 2,400 0.054 1.1
0.1 10 5 12,000 2,000 0.06 1.2 11,000 1,800 0.054 1.1
15 7.5 10,000 1,600 0.05 1.2 9,000 1,400 0.045 1.1
20 10 8,000 1,200 0.04 1.2 7,000 1,100 0.036 1.1
5 2.5 16,000 3,000 0.12 1.2 14,000 2,700 0.1 1.1
8 4 14,000 2,600 0.12 1.2 13,000 2,400 0.11 1.1
0.2 10 5 12,000 2,000 0.12 1.2 11,000 1,800 0.1 1.1
15 7.5 10,000 1,600 0.1 1.2 9,000 1,400 0.09 1.1
20 10 8,000 1,200 0.08 1.2 7,000 1,100 0.07 1.1
2 5 25 16,000 3,000 0.18 1.2 14,000 2,700 0.16 1.1
8 4 14,000 2,600 0.18 1.2 13,000 2,400 0.16 1.1
0.3 10 5 12,000 2,000 0.18 1.2 11,000 1,800 0.16 1.1
15 7.5 10,000 1,600 0.14 1.2 9,000 1,400 0.13 1.1
20 10 8,000 1,200 0.1 1.2 7,000 1,100 0.09 1.1
5 2.5 16,000 3,000 0.3 1.2 14,000 2,700 0.27 1.1
8 4 14,000 2,600 0.3 1.2 13,000 2,400 0.27 1.1
0.5 10 5 12,000 2,000 0.3 1.2 11,000 1,800 0.27 1.1
15 7.5 10,000 1,600 0.2 1.2 9,000 1,400 0.18 1.1
20 10 8,000 1,200 0.15 1.2 7,000 1,100 0.14 1.1
8 3.2 15,000 3,000 0.12 1.5 13,500 2,700 0.11 1.4
0.2 14 5.6 12,000 2,200 0.1 1.5 11,000 2,000 0.09 1.4
25 20 8 10,000 1,600 0.08 1.5 9,000 1,400 0.04 1.4
8 3.2 15,000 3,000 0.3 1.5 13,500 2,700 0.027 1.4
0.5 14 5.6 12,000 2,200 0.25 1.5 11,000 2,000 0.23 1.4
20 8 10,000 1,600 0.2 1.5 9,000 1,400 0.18 1.4
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DHR237R

tﬂﬁu%?ﬂ%%% Recommended Milling Conditions

PR S8 EiE] 55
Work material Copper Copper tungsten (W70%-Cu30%)
N LAY . N N . .
me | Ress | me | W@ | SEER ) OREER penthotet e | roea pethot et
Dia. Corner radius Under necklength LD — - — -
min mm/min dpmm demm min mm/min dpmm demm
12 4 14,000 3,000 0.06 1.8 13,000 2,700 0.054 1.6
0.1 18 6 12,000 2,400 0.05 1.8 11,000 2,200 0.045 1.6
24 8 10,000 1,800 0.04 1.8 9,000 1,600 0.036 1.6
12 4 14,000 3,000 0.12 1.8 13,000 2,700 0.11 1.6
0.2 18 6 12,000 2,400 0.1 1.8 11,000 2,200 0.09 1.6
24 8 10,000 1,800 0.08 1.8 9,000 1,600 0.07 1.6
12 4 14,000 3,000 0.18 1.8 13,000 2,700 0.16 1.6
3 0.3 18 6 12,000 2,400 0.15 1.8 11,000 2,200 0.14 1.6
24 8 10,000 1,800 0.12 1.8 9,000 1,600 0.11 1.6
12 4 14,000 3,000 0.3 1.8 13,000 2,700 0.27 1.6
15 5 13,000 2,600 0.3 1.8 12,000 2,400 0.27 1.6
0.5 18 6 12,000 2,400 0.25 1.8 11,000 2,200 0.23 1.6
24 8 10,000 1,800 0.2 1.8 9,000 1,600 0.18 1.6
30 10 8,000 1,400 0.16 1.8 7,000 1,200 0.14 1.6
16 4 10,000 2,800 0.06 2.8 9,000 2,500 0.054 25
0.1 24 6 8,000 2,200 0.05 2.8 7,000 1,900 0.045 2.5
32 8 6,000 1,600 0.04 2.8 5,500 1,400 0.036 2.5
16 4 10,000 2,800 0.14 2.8 9,000 2,500 0.13 25
0.2 24 6 8,000 2,200 0.12 2.8 7,000 1,900 0.1 2.5
32 8 6,000 1,600 0.1 2.8 5,500 1,400 0.09 2.5
16 4 10,000 2,800 0.18 2.8 9,000 2,500 0.16 2.5
4 0.3 24 6 8,000 2,200 0.15 2.8 7,000 1,900 0.14 25
32 8 6,000 1,600 0.12 2.8 5,500 1,400 0.11 2.5
16 4 10,000 2,800 0.3 2.4 9,000 2,500 0.27 2.2
0.5 24 6 8,000 2,200 0.24 24 7,000 1,900 0.22 2.2
32 8 6,000 1,600 0.18 24 5,500 1,400 0.16 2.2
16 4 10,000 2,800 0.6 2 9,000 2,500 0.54 1.8
1 24 6 8,000 2,200 0.48 2 7,000 1,900 0.43 1.8
32 8 6,000 1,600 0.36 2 5,500 1,400 0.32 1.8
5 0.1 20 4 8,000 2,700 0.06 3.5 7,000 2,400 0.054 3.2
40 8 5,000 1,600 0.04 3.5 4,500 1,400 0.036 3.2
0.1 24 4 6,000 2,600 0.06 4.2 5,500 2,300 0.054 3.8
48 8 4,000 1,600 0.03 4.2 3,500 1,400 0.027 3.8
0.2 24 4 6,000 2,600 0.12 4.2 5,500 2,300 0.11 3.8
48 8 4,000 1,600 0.06 4.2 3,500 1,400 0.054 3.8
03 24 4 6,000 2,600 0.18 4.2 5,500 2,300 0.16 3.8
6 48 8 4,000 1,600 0.09 4.2 3,500 1,400 0.08 3.8
24 4 6,000 2,600 0.3 3.6 5,500 2,300 0.27 3.2
0.5 30 5 5,000 2,200 0.24 3.6 4,500 1,900 0.22 3.2
48 8 4,000 1,600 0.16 3.6 3,500 1,400 0.14 3.2
1 24 4 6,000 2,600 0.6 3 5,500 2,300 0.54 2.7
48 8 4,000 1,600 0.3 3 3,500 1,400 0.27 2.7
¥ ESTIHISHSERNSEE. FRESRIINTAAR R ERIREEEIHISH.
2 IREMNapFNHETINE, aeRnPbiER,
3 A TREINR AR ) R 7D 75 .
*4 MTOERHAEEEERE, RREBREIHISSSERN60%ILAIRAREIHIMIA.
¥5 REIRTIA, BLAERALEREEEMEEEIIHAEE, b, FMEEREN, hiBIERATtEEEE,
& it H6 mMfERmCRLR. R, _ . _
Notes 31 Recommend to use the milling condition as just reference. Adjust milling conditions according to machining shape and machine
%;tali;:;th of cut: ap=Axial Depth of cut / de=Radial Depth of cut.
33 Recommend to apply helical or ramping for approaching into axial direction.
34 For slotting, recommend reciprocating milling by adjusting feed & ap in below 60% of recommended milling condition.
35 Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
%6 Water-insoluble fluid is recommended.
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uuliwu 1 Machining case 1

TR BB Copper tungsten cross rib electrode

EMEEMEIN T AYE5{H444), DRB230tBgEsCIRi<AdiElaY
RENL, SRFHINIBESINIHA

DRB230 realizes long time machining and achieves stable high precision machining
surface even on tough material of copper tungsten.

Tzt . §5§RE (W70%-Cu30%)

Material : Copper tungsten (W70%-Cu30%)

ITHRI:22 X 22mm/ 14

Work size:22 x 22 mm /1pc

MIFE: 16 mm
Cutting depth

AR S

Coolant: Water-insoluble fluid

smTeE: 12 i 5249 /71 4

Total machining time: 12hr 52min/1pc

Accuracy A Roughness

L2livi

DRB230

v}

Unit [mm] Unit [um]
BE
S Gy -
Width Width Width .
A B
FE1N Ra:0.082
SRR BiRE 0.200 0.444 1stwork Rz:0.783
Rib width Target ) : N .

e Ra:0.089
=3 4th work Rz:0.854
S| N
:tlt“a{% ;% wlr:( 0.202 0.448 B MTERS  =Ees

e s = TliESE NH-3SP
SCNE 58 41 o Measuring instrument :
Acfcual 4th work 0.203 0.450 Width Mitaka Kohki point autofocus probe

3D measuring instrumentNH-3SP
MzEss: RERS WERHME MM-60

Measuring instrument : Nikon microscope MM-60

fBIT T
MITRE Roughing Finishing
Process
FE-EE M i) e [
Top-Bottom Side Top Side Bottom
{ERJE DRB230 DRB230
Tool R1X16 R1X16
LR [min']
Spindle speed 7,000 7,000
SRR [mm/min] 800 500 100 500
Feed
PIRE ap X ae [mm]
Depth of cut 0.15 X 0.25 0.05 X 0.03 0.015 X 1.3 0.05 x 0.03
RE [mm]
Stock 0.05 1.3
DNTRTIE 4 /NEF 37 9 69 7 NS 10N 9 53
Machining time 4 hr 37 min 6 min 7 hr 1 hr9 min
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uuliwuz Machining case 2

i BRIAIREBR Tough pitch copper rib shape electrode

KARSHIERERITI7)ES, BMERIN T BRI,
RS EI RIFRINN LIS E

Adopt cutting edge with high shearing ability to realize high precision machining even at ribs in thin plates.

DHR237R
N

|
AN |
~ ‘ “

EFEE
Roughness

T 225 (TPC)

Material : Tough pitch copper

I#HRI:35 X 35 mm

Work size

mTxE: 10 mm
Cutting depth

2t - KT T ER //

Coolant: Water-soluble fluid

mIehE: 5 hif 31 o>

Total machining time : 5hr 31min

Accuracy

v 2l
Unit [mm] Unit [um]
=y B9
Rib 1 Rib 9 2
BlEE BinE
Rib width target 0.500 Ra 0.100 0.126
sEiliE 0.500 0.501 2 Rz 0.824 0.797
ctual
NERS B 8% MM-60 WrEs BB BOLERIE VK-X250
Measuring instrument : Nikon microscope MM-60 Measuring instrument : Keyence VK-X250
BEE
Rib width
I 1 I 2
MITRE $EINT 1 Finishing ¥RINT 2 Finishing 2
Process Roughing 1 T&E IE Roughing 2 ME
. Flat Side Side
ERDE DHR237R DHR237R
Tool $3XR0.2X12 $2%XR0.1X10
FEHEEE [min'']
Spindle speed 14,000 12,000
BHESERE [mm/min]
Feec(lj 2,000 1,000
thiRE ap X ae [mm]
Depth of cut 0.12 X 1.8 0.03 X 0.04 0.04 X 0.03 ap 0.06 0.04 X 0.75
RE [mm]
Stock 0.03 i
INTATE 1/N\EF 4 5 TINEF 7 5 47 55 2 /NEF 3343
Machining time 1 hr4 min 1 hr 7 min 47 min 2 hr 33 min
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HH#HTREA S

228 - iBshEAER

140-0014 FRERRR) IR AFH 1-28-1 (FRAENF=AFHETILBIARE 6 F
TEL. +81(3)-6423-1191 FAX. +81(3)-6423-1192
www.ns-tool.com

Bi#TIHEEEGRAR

EBNRRVETTEE 33 5 AulgdOAE 10 # 1001-02 =
TEL. +852-2736-8686 FAX. +852-2736-0070
www.ns-tool.com.en

BETEEEFRAT FIERL
IREMIHZHX AR 2008 5 R IEEROAE 1221 2
TEL. +86(755)-2265-2275

B TEEERRAR HMrEt
I EHMNH T EXEEE 80 S REERAR 2107 =
TEL. +86(512)-6866-2275

www.ns-tool.com.cn (FHEM)

-\ 4 [T (R LR SIEEEIR Attention on Safety

JOA-QMB096  JOA-EM3712

1) SRUIEMERN, EEEIVOERIRATITI.

2) EPEFMIETIT)

3) ATRE, ER7IRMNEHHIFRE.

4) HEREATIEMERINIASHIR. TSR IR RERSHRIE.
5) INTTHLRERELF.

6) ETRSENEDRERM TR,

7) BRI ERRE AT IS,

9) MIEBTMEERENSR (REESHRE) i, BEZEMSLEUR.
10) EPETIR.

8) IRIBEITFAIRHIAFEAHISEI . ERIEIHE, ERIPIISELRRENTES RARERE,

1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

2) Never touch the cutting edges directly with bare hand.

3) Use safety covers and eye protection, as tools may be broken.

4) Use holders, etc. that match the tools and nature of the processing operations.
The tool should be firmly attached to the holder to prevent shaking.

5) The work materials clamp firmly.

6) Make sure of dimensions of tools and work pieces before starting operation.

7) ltis necessary to adjust conditions according to the dimensions of work materials and the machine.

8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
fluid could lead to fires due to sparks generated during processing or heat caused by
breakage. Ensure that you take proper fire-prevention measures.

9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) Don't modify tools.
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