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

£74 11X £ 94 11X £ 153 14X

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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Features

Feaiure EfRS0 #WE DLC O—F1v7
1 Long tool life Coating  DLC COATING
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DLC Coating optimized for copper and copper alloy machining increases tool £ . :
life compare to conventional tool. g s 0.02 : :
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2 Burr suppression Shape Sharp cutting edge

2'1 Eﬁﬁ;qﬁ 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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Sharp cutting edge | ‘ 4_
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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.

2'2 y*,a%a)nun% Helix angle of peripheral flutes
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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.

NTEE 2D0BE AR ¢ 155 Bl : 25
ap:2D e b Blade contact points: 2
p: Blade contact points: 1
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Specialized for copper electrode machining General high helix angle type
37.5%helix angle 45°helix angle

1%*%&@”"I$E%tt§§ Comparison with conventional tool
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Material : Tough pitch copper DHR237 ¢3X15 Cﬁg\ggﬁtgn& tool
MIHCZ:8 X 15 mm 8 106 T e 106 T
Work size Beginning After 10hr Beginning After 10hr
MITERE 12 mm tEm | mm | t@ | Bm | tm | fm | t& | BE
Cutting depth Top Side Top Side Top Side Top Side

T—32b 1 AKBELIHH
Coolant : Water-insoluble fluid NUSE
Burr height

0.002mm/0.002mm | 0.003mm/0.013mm | 0.003mm/0.016mm 0.012mm/0.018m

EHAE

Roughness

Ra:0.075um Ra:0.076um a:0.10um Ra:0.350um
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Long Neck Square End Mill for Copper Electrode Total 74 sizes Long Neck Square End Mill for Copper Electrode
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Slot Side Face
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Long neck square end mill specialized for machining copper alloy. - Code No. Dia. | Undernecklength| Lengthofcut | Neck Dia. | Necktaperangle| Shank Dia. | Overalllength | Retail price 30 1° 1°30° > 3
Sharpe cutting edge makes less burr and high quality surface. 37.5 ¢d '
e “ | h5 | 07-00100-08030 3 1.6 0.76 12° 4 45 9,600 3.22 3.37 3.52 3.70 410
07-00100-08040 08 4 1.6 0.76 12° 4 45 9,800 4.26 4.46 4.66 4.89 5.43
O§ og §§ é y 07-00100-08060 6 1.6 0.76 12: 4 45 10,100 6.35 6.63 6.95 7.29 8.08
= el T e L P e e
e e e s - - . , . . . . .
a é a —‘ZJ " 07-00100-10040 4 2 095 | 12° 4 45 9200 | 4.29 | 448 | 469 | 492 | 546
- L | 07-00100-10050 5 2 0.95 12° 4 45 9,400 5.33 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
@ SHEEOM TS LD Y T2y I RITTIY RS be 07-00100-10120 12 2 0.95 12° 4 50 10,000 [ 1263 | 13.20 | 13.82 | 1449 | 16.08
: %Jﬁéﬁg'ﬁg%%ﬁ(;%@ﬁj&ﬁg{z‘;@/}éﬁ@cﬁj’l%ﬁ[ﬂ%;ﬁ%;’iﬁiﬁj\%;&{Ej{;&%\é{iﬁ(i&ﬂﬂﬁ LET, m 07-00100-15040 4 B 1.45 12° 4 45 9,400 4.29 4.48 4.69 4.92 5.46
® 555 72 DL b o, T M SR S 1 07-00100-15060 6 | 3 145 | 12° | 4 50 | 9400 | 637 | 666 | 697 | 732 | 811
@ Hiel ancle 373 degrees to chieve both sharpest and e surface quality that peventsscratches on cutting surface, e DIO0T001R0607) |, I I N . R 0| S0 || 820 || akn || e L Sl LI
@ High quality and stable milling performance with long tool life by optimized design and DLC COATING. tength m 07-00100-15100 ' 10 3 1.45 12° 4 50 9,900 10.55 11.02 1153 12.10 13.42
@ Machining copper tungsten electrodes is also effective.
T 07-00100-15120 12 3 1.45 12° 4 50 9,900 | 12.63 | 13.20 | 13.82 | 1449 | 16.08
I Work material ?ﬂ;@ﬁ?gf 07-00100-15160 16 3 1.45 12° 4 60 10,200 | 16.80 | 17.55 | 1838 | 19.28 | 21.39
il HI>TRT> 07-00100-20060 6 4 1.94 12° 4 50 9,200 6.40 6.69 7.00 7.34 8.15
Copper Copper tungsten
o o 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
202127 SR 1 X WRelessed In by, 2021, Umi{ge[ﬁi:/;nerg{ﬁﬁ ;:EY]] 07-00100-20120 | 2 12 4 1.94 12° 4 50 9,300 | 12.66 | 13.22 | 13.84 | 1452 | 16.11
i ) — - D REEINT 3EENE 07-00100-20140 14 4 1.94 12° 4 50 9,300 | 14.74 | 1540 | 16.12 | 16.92 | 18.76
NEW :é;:imle\l\ll\io (Dgﬁé Ufwgelr)ni-\fni Lglﬁ;t)h?f%t I(\?ezlkgl-)ﬁ? Ngd?tzpe%_a?;le (gi)mg:k/l)?aé O%?alll%rﬁ\ gﬁigﬁ Actual effective length depending on inclined angle of workpiece. 07-00100-20160 16 4 1.94 12° 4 60 9,500 | 16.83 | 17.58 | 18.40 | 19.31 Free
30° 1° 1°30° 2 3° 07-00100-20200 20 4 1.94 12° 4 60 9,500 [ 21.00 | 21.94 | 22.97 | 24.10 | Free
07-00100-01003 0.3 0.2 0.085 12° 4 45 12,700 0.34 0.36 0.38 0.40 0.44 07-00100-25060 6 5 2.4 12° 4 45 9,400 6.50 6.79 7.11 7.46 8.27
07-00100-01005 0.5 0.2 0.085 12° 4 45 13,300 0.55 0.58 0.61 0.64 0.71 07-00100-25080 8 5 24 12° 4 50 9,400 8.58 8.97 9.39 9.85 | 10.93
|i ii I 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 07-00100-25100 10 5 2.4 12° 4 50 9,600 | 10.67 | 11.15 | 11.67 | 12.24 | 13.58
07-00100-01010 1 0.2 0.085 12° 4 45 14,800 1.07 1.12 1.18 1.23 1.37 07-00100-25120 | 2.5 12 5 2.4 12° 4 50 10,000 | 12.75 | 13.32 | 1395 | 14.64 Free
07-00100-02005 0.5 0.4 0.18 12° 4 45 9,500 0.57 0.59 0.62 0.65 0.72 07-00100-25140 14 5 2.4 12° 4 50 10,000 [ 14.84 | 1550 | 16.23 | 17.03 Free
07-00100-02010 1 0.4 0.18 12° 4 45 10,000 1.09 1.14 1.19 1.25 1.38 07-00100-25160 16 5 2.4 12° 4 50 10,200 | 16.93 | 17.68 | 18.51 19.42 Eree
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 07-00100-25200 20 5 2.4 12° 4 60 10,800 | 21.10 | 22.04 | 23.07 Free Free
“ =::I 07-00100-02020 2 0.4 0.18 12° 4 45 11,000 2.13 2.23 2.33 2.44 2.71 07-00100-30080 8 6 2.85 12° 6 50 9,500 8.71 9.10 9.52 9.99 | 11.08
07-00100-03010 1 0.6 0.28 12° 4 45 10,000 1.09 1.14 1.19 1.25 1.38 07-00100-30100 10 6 2.85 12° 6 50 9,700 | 10.79 | 11.27 | 11.80 | 12.38 | 13.74
07-00100-03015 1.5 0.6 0.28 12° 4 45 10,500 1.61 1.68 1.76 1.85 2.05 07-00100-30150 | 3 15 6 2.85 12° 6 60 10,1700 | 16.01 16.72 | 17.50 | 18.37 | 20.37
07-00100-03020 0.3 2 0.6 0.28 12° 4 45 11,000 2.13 2.23 2.33 2.44 2.71 07-00100-30200 20 6 2.85 12° 6 60 10,500 | 21.22 | 22.17 | 23.21 24.35 | 27.01
“ =::I 07-00100-03030 3 0.6 0.28 12° 4 45 11,600 3.17 3.31 3.47 3.64 4.04 07-00100-30250 25 6 2.85 12° 6 70 11,500 | 26.43 | 27.62 | 2891 | 30.33 Eree
07-00100-04010 1 0.8 0.37 12° 4 45 8,700 1.1 1.16 1.22 1.28 1.42 m 07-00100-40100 10 8 3.8 12° 6 50 8,800 | 10.91 1140 | 1194 | 1252 | 13.89
07-00100-04020 2 0.8 0.37 12° 4 45 8,900 2.15 2.25 2.36 2.47 2.74 07-00100-40150 15 8 3.8 12° 6 60 9,000 | 16.13 | 16.85 | 17.64 | 1851 | 20.53
07-00100-04030 04 3 0.8 0.37 12° 4 45 9,100 3.20 3.34 3.50 3.67 4.07 07-00100-40200 | 4 20 8 3.8 12° 6 60 9,600 | 21.34 | 22.30 | 23.34 | 24.49 Free
07-00100-04040 4 0.8 0.37 12° 4 45 9,300 4.24 4.43 4.64 4.87 5.40 07-00100-40250 25 8 3.8 12° 6 70 10,700 | 26.56 | 27.74 | 29.04 Free Free
07-00100-05015 1.5 1 0.46 12° 4 45 8,500 1.66 1.73 1.81 1.90 2.1 07-00100-40300 30 8 3.8 12° 6 70 11,100 | 31.77 | 33.19 | 34.75 Free Free
07-00100-05020 2 1 0.46 12° 4 45 8,700 2.18 2.28 2.38 2.50 2.77 07-00100-50150 15 10 4.8 12° 6 50 9,000 | 16.13 | 16.85 | 17.64 Free Free
07-00100-05030 | 0.5 3 1 0.46 12° 4 45 8,900 3.22 3.37 3.52 3.70 4.10 07-00100-50200 20 10 4.8 12° 6 60 9,600 | 21.34 | 22.30 Free Free Free
07-00100-05040 4 1 0.46 12° 4 45 9,100 4.26 4.46 4.66 4.89 5.43 07-00100-50250 > 25 10 4.8 12° 6 60 10,700 | 26.56 | 27.74 Free Free Free
07-00100-05060 6 1 0.46 12° 4 45 9,400 [ 6.35 6.63 6.95 7.29 8.08 07-00100-50300 30 10 4.8 12° 6 70 11,100 | 31.77 | Free Free Free Free
07-00100-06020 2 1.2 0.56 12° 4 45 9,400 2.18 2.28 2.38 2.50 2.77 07-00100-60150 15 12 5.8 = 6 50 9,600 Free Free Free Free Free
07-00100-06030 0.6 3 1.2 0.56 12° 4 45 9,600 | 3.22 3.37 3.52 3.70 410 07-00100-60200 6 20 12 5.8 - 6 60 11,000 | Free Free Free Free Free
07-00100-06040 4 1.2 0.56 12° 4 45 9,800 426 4.46 4.66 4.89 5.43 07-00100-60300 30 12 5.8 = 6 70 12,000 Free Free Free Free Free
07-00100-06060 6 1.2 0.56 12° 4 45 10,100 | 6.35 6.63 6.95 7.29 8.08 07-00100-60500 50 12 5.8 - 6 90 18,000 | Free Free Free Free Free
DHR237 512 (D) X B & (1) EERL TS L, H(Y)FBEETT,
When you order, indicate DHR237 (D)x(21). 3(7) is reference value.
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Recommended Milling Conditions
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Recommended Milling Conditions
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Work material Copper Copper tungsten (W70%-Cu30%)
Ui B Ui B
WRE Side Milling Slotting Side Milling Slotting
HE |l | BME | BB sume | opam | DB pome | guam | OFE pome | owam | O suse | owsa
e length L/D SF;:ede Feed Depth of cut SSF;Q:(;E Feed  |Depth of cut S:;:s(;e Feed Depth of cut S:;:s{'f Feed  |Depth of cut
min"  [mm/min| dpmm | demm | min" [mm/min| dpmm | min" |mm/min| dpmm | 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 | 9,000 950| 1.5 |0.04 8,000 800 | 0.16
16 8 10,000 | 1,200 | 2 0.045 | 9,000| 1,000 | 0.18 | 8000| 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| 1.5 |0.02 6,000 550 | 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 1,700 | 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 B 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 5,500| 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 5000| 1,000 | 3.5 |0.1 4,000 830| 04
15 2.5 8,000 2,750 | 6 0.3 7,0001 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 AHIRHEBEETT . REONTHERS LOEREHSEZR UTHIRGEHEEL TS,
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Notes
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31 Recommend to use the milling condition as just reference. Adjust milling conditions according to machining shape and machine status.

32 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.

%4 Water-insoluble fluid is recommended.
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Work material Copper Copper tungsten (W70%-Cu30%)
RIE B RIE B
NRe Side Milling Slotting Side Milling Slotting
HE | e | BME OB sise | opam | O%H | pome | guam | OE pome | owam | O suse | owa
length /D S’?J”;ede 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| dpmm [ min" |{mm/min| @pmm | demm | min" |mm/min| dpmm
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 40,000f 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 40,000 400| 0.2 |0.008 |40,000| 380 |0.02 (30,000 260 0.1 0.006 |30,000| 250 | 0.01
02 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 |30,000] 200| 0.1 0.003 |30,000 130 | 0.005
2 10 40,000 250| 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 40,0001 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 |350004 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 28,0001 350 | 0.4 |0.006 (28,000] 300 |0.015 24,000 220| 0.2 0.004 22,000 200 | 0.01
1.5 3 40,000 900| 0.5 |0.025 |40,000] 800 |0.07 [30,000| 650 0.3 0.02 {30,000 550 | 0.05
2 4 38,0001 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 28,0001 550| 0.5 |0.008 |26,000f 500 |0.03 |24,000( 400| 0.3 0.005 (22,000| 300 | 0.02
6 12 18,0001 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 (30,000f 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 0.014 114,000 500 | 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 |20,000| 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 {12,000/ 800 |0.07 |12,000| 650| 0.8 |0.014 {11,000 550 | 0.05
12 12 10,0000 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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Long Neck Ball End Mill for Copper Electrode
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Total 94 sizes
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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.
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R accuracy of DRB230 is based on a half value of ¢ D.

@ w ;
Actual Effective|
Length
I—Y A

@ SHEBOMIICEHELEZOV TRV ITR=ILITRI )L,

@ UHIMOBES EHVHIEIR. DLC O—F 1 71kl REEOBRBAN DRE UILIIATEETY .
@ 9> T ATV BEBBONLICHENTT

@ 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.

#WHEHIM Work material

bi HITRT>
Copper Copper tungsten
© © ROHOEHVVEEL iyns
inclined Angle

Suppress chattering by
point milling

81 [ : mm / {ii#E : [

A% 20214738001 X #Released in July, 2021. Unit [Size : mm / Retail price : JPY]

vl T—KNo. | RA-14% | (0)ETE| ()98 | DINE |IEFE| (NER | 157778 | VDR | MR | o) S
Code No. Radius | Undernecklength | Length of cut Dia. Neck Dia. |Necktaperangle | Shank Dia. | Overalllength | Retail price % o P o o
30 1 1°30"| 2 3
07-00530-00503 R0.05 0.3 0.07 0.1 0.085 12° 4 45 13,900 | 0.34| 036 | 037 | 0.39 | 0.42
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| 0.37 | 0.38 | 040 | 0.43
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 11600 | 1.08 | 1.13 | 1.18 | 1.23 | 1.35
07-00530-01015 1.5 0.15 0.2 0.18 12° 4 45 12,700 | 1.60 | 167 | 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 11,700 | 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 | 1.17 | 1.22 | 1.34
07-00530-01515 1.5 0.2 0.3 0.28 12° 4 45 12,700 | 1.60 | 167 | 1.74 | 1.82 | 2.00
07-00530-01520 2 0.2 0.3 0.28 12° 4 45 12,600 | 212 | 221 | 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 10,1700 | 1.10 | 1.14 | 1.19 | 1.24 | 1.35
07-00530-02015 1.5 0.3 0.4 0.37 12° 4 45 10,300 | 1.62 | 169 | 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| 2.23 | 233 | 243 | 2.68
07-00530-02030 3 0.3 0.4 0.37 12° 4 45 10,500 | 3.19 | 3.32 | 347 | 3.63 | 4.01
07-00530-02040 4 0.3 0.4 0.37 12° 4 45 10,700 | 4.23 | 441 | 461 | 483 | 533
07-00530-02050 5 0.3 0.4 0.37 12° 4 45 10,900 | 5.27 | 550 | 575 | 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 | 113 | 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 9900 | 217 | 2.25| 235 | 245 | 2.69
07-00530-02530 | R0.25 3 0.35 0.5 0.46 12° 4 45 10,1700 | 3.21 | 3.34 | 3.49 | 3.65 | 4.02
07-00530-02540 4 0.35 0.5 0.46 12° 4 45 10,300 | 4.25 | 443 | 463 | 485 | 535
07-00530-02550 5 0.35 0.5 0.46 12° 4 45 10,500 | 530 | 552 | 577 | 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 [ 1.12 | 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 7,900 | 3.21 | 3.34 | 348 | 3.64 | 4.01
07-00530-03040 | R0O.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 8300 | 529 | 552 | 576 | 6.03 | 6.66
07-00530-03060 6 0.45 0.6 0.56 12° 4 45 8500 | 6.34 | 661 | 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

DRB230 R—L#R (R) XE TR (21) ZIRUL T EE L,
When you order, indicate DRB230 (R)x(21).

X(T)FBEETT .

3% (7) is reference value.
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D —JREAICT 2EEME

NEW J—RNo. | R#-l3g | QIETR| (0)AR | O)NE | (d)EFE| (v)EA (d)??)??% L 2R Eﬁﬁﬁﬁ Actual effective length depending on inclined angle of workpiece.
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 7,700 164 1.70| 1.76| 1.83| 1.98
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 04 4 0.6 0.8 0.76 12° 4 45 8,100 | 4.25| 4.42| 461| 482| 530
07-00530-04050 RO. 5 0.6 0.8 0.76 12° 4 45 8,300 529| 551| 575| 6.01| 6.63
07-00530-04060 6 0.6 0.8 0.76 12° 4 45 8300 | 633| 6.60| 689 7.21| 7.96
07-00530-04080 8 0.6 0.8 0.76 12° 4 45 8500 | 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| 2.65
07-00530-05030 3 0.75 1 0.95 12° 4 45 7,500 | 3.22| 335| 3.48| 3.63| 3.97
07-00530-05040 4 0.75 1 0.95 12° 4 45 7,500 | 4.27| 4.44| 462| 483| 530
07-00530-05050 5 0.75 1 0.95 12° 4 45 7,700 531| 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| 879| 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| 4.41| 459| 478| 522
07-00530-07506 6 1.1 1.5 1.45 12° 4 50 7,700 | 6.34| 659| 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 |1 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| 476| 5.17
07-00530-10060 6 1.5 2 1.94 12° 4 50 7,900 | 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| 29.89 | 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 R15 12 2.5 3 2.85 12° 6 60 10,300 | 12.81] 13.32| 13.88| 14.49| 15.91
07-00530-15150 ’ 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 1 10.83| 11.22| 11.66| 12.14] 13.25
m 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
9
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Recommended Milling Conditions

1) il I T AT zl77) il HWIVTATF>
Work material Copper Copper tungsten (W70% - Cu30%) Work material Copper Copper tungsten (W70% - Cu30%)
oz | BTE | DEE TIAHE %) B TIAHE %) B [ S . = PIAHE * B YIAHE ) B
Depth of cut Feed Spindle speed Depth of cut Feed Spindle speed RF1X ELS Depth of cut Feed Spindle speed Depth of cut Feed Spindle speed
Radius | Underneck | gl : — : — Radius | Underneck | ol : — : —
L/D ap mm aemm mm/min min ap mm aemm mm/min min L/D 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 8 8 0.12 0.2 1,000 25,000 0.06 0.1 500 18,000
0.5 5 0.007 0.007 150 40,000 0.005 0.005 100 30,000 10 10 0.08 0.15 800 20,000 0.03 0.05 300 16,000
0.3 2 0.015 0.02 250 40,000 0.01 0.015 180 30,000 0.5 12 12 0.06 0.1 600 16,000 0.015 0.04 200 12,000
0.075 0.5 3.3 0.015 0.02 200 40,000 0.008 0.015 150 30,000 14 14 0.04 0.08 500 14,000 0.01 0.035 160 10,000
1 6.7 0.007 0.01 150 40,000 0.005 0.008 100 30,000 16 16 0.02 0.06 400 12,000 0.005 0.03 120 8,000
0.5 2.5 0.025 0.05 500 40,000 0.02 0.04 350 30,000 4 2.7 0.3 0.6 2,800 35,000 0.3 0.6 2,200 30,000
0.75 3.8 0.025 0.05 450 40,000 0.02 0.04 300 30,000 6 4 0.3 0.6 2,400 30,000 0.3 0.6 1,800 25,000
0.1 1 5 0.02 0.04 400 40,000 0.015 0.03 250 30,000 8 53 0.25 0.5 1,800 25,000 0.2 0.4 1,200 20,000
1.5 7.5 0.015 0.03 300 40,000 0.008 0.02 150 30,000 0.75 10 6.7 0.2 0.4 1,400 20,000 0.15 0.3 800 16,000
2 10 0.008 0.015 200 40,000 0.005 0.01 100 30,000 ’ 12 8 0.15 0.3 1,000 16,000 0.1 0.2 500 12,000
0.5 1.7 0.03 0.07 700 40,000 0.03 0.07 500 30,000 14 9.3 0.12 0.2 800 14,000 0.08 0.1 350 10,000
015 1 3.3 0.03 0.07 700 40,000 0.03 0.07 500 30,000 16 10.7 0.1 0.15 650 12,000 0.05 0.08 280 9,000
1.5 5 0.025 0.05 500 40,000 0.02 0.05 300 30,000 18 12 0.08 0.12 500 10,000 0.02 0.06 200 8,000
2 6.7 0.015 0.03 400 40,000 0.01 0.02 200 30,000 3 1.5 0.45 0.8 4,000 30,000 0.45 0.8 2,400 25,000
0.5 1.3 0.05 0.1 1,000 40,000 0.04 0.08 700 30,000 4 2 0.45 0.8 4,000 30,000 0.45 0.8 2,400 22,000
1 2.5 0.05 0.1 1,000 40,000 0.04 0.08 700 30,000 6 3 0.45 0.8 3,000 27,000 0.45 0.8 1,800 20,000
1.5 3.8 0.04 0.08 1,000 40,000 0.03 0.06 700 30,000 8 4 0.4 0.8 2,400 25,000 0.4 0.8 1,600 18,000
0.2 2 5 0.035 0.06 600 40,000 0.02 0.05 350 30,000 1 10 5 0.3 0.6 2,000 22,000 0.25 0.5 1,400 16,000
3 7.5 0.02 0.04 400 30,000 0.01 0.03 200 25,000 12 6 0.3 0.6 1,400 16,000 0.25 0.5 900 12,000
4 10 0.008 0.015 250 25,000 0.005 0.01 100 18,000 14 7 0.25 0.6 1,200 14,000 0.2 0.5 700 10,000
5 12.5 0.005 0.015 200 25,000 0.005 0.01 80 16,000 16 8 0.25 0.5 1,000 12,000 0.12 0.25 500 9,000
6 15 0.005 0.015 150 22,000 0.005 0.01 70 14,000 20 10 0.15 0.3 800 10,000 0.06 0.1 350 8,000
1 2 0.08 0.15 800 40,000 0.08 0.15 500 30,000 25 12.5 0.08 0.15 600 8,000 0.03 0.05 200 6,000
1.5 3 0.08 0.15 800 40,000 0.08 0.15 500 30,000 6 2 0.7 1.5 3,400 20,000 0.6 1.2 2,400 16,000
2 4 0.08 0.15 800 40,000 0.08 0.15 500 30,000 8 2.7 0.7 1.5 3,400 20,000 0.6 1.2 2,400 16,000
0.25 3 6 0.06 0.1 600 35,000 0.06 0.08 400 27,000 10 3.3 0.7 1.5 3,400 20,000 0.6 1.2 2,400 16,000
4 8 0.04 0.08 400 30,000 0.025 0.05 200 22,000 15 12 4 0.6 1.2 3,400 20,000 0.6 1 2,400 16,000
5 10 0.02 0.04 300 25,000 0.01 0.02 150 18,000 ’ 15 5 0.6 1 3,000 18,000 0.5 0.8 2,000 14,000
6 12 0.015 0.03 250 22,000 0.005 0.01 120 16,000 20 6.7 0.5 0.8 2,400 16,000 0.4 0.6 1,400 12,000
1 1.7 0.12 0.2 1,600 40,000 0.12 0.2 1,200 30,000 25 8.3 0.4 0.6 1,800 12,000 0.2 0.3 900 10,000
1.5 2.5 0.12 0.2 1,600 40,000 0.12 0.2 1,200 30,000 30 10 0.2 0.4 1,200 8,000 0.08 0.15 500 6,000
2 3.3 0.12 0.2 1,600 40,000 0.12 0.2 1,200 30,000 10 2.5 1 1.6 4,000 16,000 0.8 1.6 2,800 12,000
3 5 0.1 0.14 1,000 40,000 0.08 0.1 700 30,000 12 3 1 1.6 3,600 16,000 0.8 1.6 2,800 12,000
0.3 4 6.7 0.07 0.1 700 30,000 0.04 0.06 400 25,000 15 3.8 0.8 1.6 3,400 16,000 0.8 1.6 2,400 12,000
5 8.3 0.05 0.08 600 27,000 0.02 0.04 300 22,000 2 20 5 0.8 1.6 3,000 14,000 0.8 1.6 2,000 10,000
6 10 0.04 0.06 500 25,000 0.01 0.03 200 20,000 25 6.3 0.6 1.2 3,000 14,000 0.5 1 2,000 10,000
8 133 0.015 0.05 400 22,000 0.005 0.02 150 18,000 30 7.5 0.5 1 2,400 12,000 0.3 0.5 1,200 7,000
10 16.7 0.015 0.03 350 20,000 0.005 0.01 120 16,000 40 10 0.4 0.8 1,200 8,000 0.15 0.3 500 5,000
1.5 1.9 0.15 0.3 2,000 40,000 0.15 0.3 1,400 30,000 20 3.3 1 2 3,600 12,000 1 2 2,400 9,000
2 2.5 0.15 0.3 2,000 40,000 0.15 0.3 1,400 30,000 25 4.2 1 1.8 3,300 11,000 0.8 1.2 2,100 8,000
3 3.8 0.15 0.3 2,000 40,000 0.15 0.3 1,400 30,000 3 30 5 0.8 1.6 3,000 10,000 0.4 0.8 1,800 7,000
04 4 5 0.12 0.2 1,600 35,000 0.1 0.16 1,000 27,000 40 6.7 0.6 1.2 2,400 8,000 0.3 0.6 1,250 5,500
5 6.3 0.1 0.18 1,200 32,000 0.08 0.12 750 24,000 50 8.3 0.5 1 1,800 6,000 0.25 0.5 800 4,000
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 %1 AYHIFREESEBTT . EEONIHERS JOEAEHE T ZE UTHIRG B LT ES L,
%2 YHAAEDAPFEABDYIAHRS. AelFY T T —RERLET.
o Tus T ow T om T wo T mme | o [ ow | o | o
v v ‘ . ’ v J 4 B = Tz, THOEHHNEY BWSGHEKRICACEIS TR TIZES L,
B 3 0.25 0.4 2,800 40,000 0.25 0.4 2,000 30,000 Neen %A FACEHEEEHO SEEESSEH LET .
0.5 4 4 0.2 0.4 2,400 40,000 0.2 0.4 1 ,600 30,000 %1 These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape and machine type.
5 > e 03 2,000 35,000 Ll 020 LA00 27,000 i; E:Z;Eeokz::; ;S:;éxslzlezzzt:doffeceudla/ti:;Rea:jaltael :)eril:ac{)tfecrli'l:\.g and also for insufficient spindle speed of a machine.
6 6 0.14 0.3 1,600 30,000 0.1 0.25 1,000 25,000 34 Water-insoluble fluid is recommended.
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SEEENIAOY TRy ISSTAIVRIL £ 153 41X SEEENIAOY T2y ISP TAIVRINL

Long Neck Radius End Mill for Copper Electrode Total 153 sizes Long Neck Radius End Mill for Copper Electrode

SEEENTIHFHELIEOY TR ISTTFTAIVRIL

Slot Side Face
K e %
FHFRETN)ZMFEIL. RIFeIlI TEZRR ’ , .\‘, \ , . D— 7 HRRAICN T 3REMR
Long neck radius end mill specializedxfor machining copper alloy. u‘ L/ NEW =—ENo. (D).ﬂ& (R)j_j-% (LVETR | (0) A% (dZ)E-FE ()8R (d)‘/’v‘/?@ L2& %ﬁ%ﬁﬁ*ﬁ Actual effective length depending on inclined angle of workpiece.
Sharpe cutting edge makes less burr and high quality surface. 37 50 Coﬁer‘ b ' Code No. Dia. | Comer radius | Undernecklength | Lengthofcut | Neck Dia. | Necktaperangle| Shank Dia. | Overall length | Retail price 30° 1° 1°30° 2° 3
“ +0’005 h5 07-00110-06022 2 1.2 0.56 12° 4 45 11,200 2.18 227 238 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
© R£0.005 07-00110-06026 6 1.2 0.56 12° 4 45 12,100 6.35 6.63 6.94 7.28 8.08
8 558 _\' > - 07-00110-06052 2 1.2 0.56 12° 4 45 11,200 2.18 228 238 250 2.76
eeeeee © 0 07-00110-06054 | 0.6 | R0.05 4 1.2 0.56 12° 4 45 11,700 | 427 | 446 | 466 | 489 | 542
et < !
E i @ g g g gE& <=I j‘c 07-00110-06056 6 1.2 0.56 12° 4 45 12,100 6.35 6.63 6.94 7.28 8.07
79 ¥ _&,‘ ‘ © 07-00110-06102 2 1.2 0.56 12° 4 45 11,200 2.18 227 237 249 2.75
o e o 21 07-00110-06104 RO.1 4 1.2 0.56 12° 4 45 11,700 427 4.45 4.66 4.88 5.40
- L 07-00110-06106 6 1.2 0.56 12° 4 45 12,100 6.35 6.63 6.94 7.27 8.06
07-00110-08024 4 1.6 0.76 12° 4 45 11,700 426 445 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 11,700 427 446 4.66 4.89 542
07-00110-08056 0.8 R0O.05 6 1.6 0.76 12° 4 45 12,100 6.35 6.63 6.94 7.28 8.07
@ ABBONLICEHLLAEOV T ZYISTITRIVRI ), 07-00110-08058 8 1.6 0.76 12° 4 50 12,300 844 8.81 9.22 9.68 | 10.73
©® PHIEDT S EREGUEMISESRUNA [37.5°] CREELENETYT > ZRA. 07-00110-08104 4 1.6 0.76 12° 4 45 11,700 [ 427 | 445 | 466 | 488 | 540
[ ] PLC II—\7_‘_'r D27AE YN ?H%Eﬁfﬁbtbﬂiﬁﬂﬁﬁ’@@'a _ 07-00110-08106 RO.1 6 1.6 0.76 12° 4 45 12,100 6.35 6.63 6.94 7.27 8.06
: iL'HS’ >7l‘( XdT_ ‘/%j“EQaBDI_'T_Eﬁ’X‘fJT‘@;? _ oo 07-00110-08108 8 16 | 0.76 12° 4 50 12,300 | 844 | 881 | 922 | 967 | 1071
oNng neck raaius ena mill specialize: or machining co er electroae. EEMR )
[ ] 37,59"heli>< angle provides b%th sharpness shearinggabil;ijt?/ and finishing surface quality, combining the most suitable cutting edge design A““fe‘ﬁg,i‘"“ 07-00110-10053 3 2 0.95 12 4 45 10,900 3.24 3.39 3.54 3.72 412
realizes the higher quality of finishing surface. 07-00110-10054 4 2 0.95 12° 4 45 11,000 4.29 448 4.68 491 544
@® High gqality and stable milling perform_ance with Io_ng tool life by optimized design and DLC COATING. 4 07-00110-10055 5 2 0.95 120 4 45 11300 533 557 582 6.11 6.77
@ Machining copper tungsten electrodes is also effective. ZJ@J‘EES? 07-00110-10056 R0.05 6 2 095 120 2 75 11,500 637 6.66 697 731 310
#HI# work material 07-00110-10058 8 2 0.95 12° 4 50 11,700 8.46 8.83 9.25 9.70 | 10.75
] WIS TR 07-00110-10060 10 2 0.95 12° 4 50 12,000 | 1054 | 11.01 | 11.53 | 12.09 | 1341
Copper Copper tungsten 07-00110-10103 3 2 0.95 12° 4 45 10,900 3.25 3.39 3.54 3.71 411
O ® 07-00110-10104 4 2 0.95 12° 4 45 11,000 4.29 448 4.68 491 543
‘ ‘ - . S8l (5% £ mm / @45 < ) 07-00110-10105 1 RO.1 5 2 0.95 12: 4 45 11,300 533 5.57 5.82 6.10 6.76
EM 3% 2021473801 X #Released in July, 2021. Unit [Size : mm / Retail price : JPY] 07-00110-10106 6 2 0.95 12 4 45 11,500 6.38 6.66 6.96 7.30 8.09
) ) . . ’ D —JRERAICHT IEENE 07-00110-10108 8 2 0.95 12° 4 50 11,700 8.46 8.84 9.24 9.69 | 10.74
new| S~ KNo. | D)SHE | RI-F38 | (L)ETR| (Q)IR| (QETE| (V)ER |Ar278| (DR | FREMIE | )00 fiecive engih depending o indined angleof workpiece. 07-00110-10110 10 2 095 [ 12° 4 50 | 12,000 | 1055 | 11.01 | 1153 | 12.09 | 1340
Code No. Dia. | Comnerradius | Undernecklength | Lengthofcut | Neck Dia. | Necktaperangle | Shank Dia. | Overalllength | Retail price 30 T 1730 2 3 07-00110-10203 3 B 0.95 12° 4 45 10,900 324 | 338| 353| 369 | 407
07-00110.02021 05 | 04 | 018 | 12° | 4 45 | 11,500 | 0.56 | 0.59 | 0.62 | 0.65 | 0.71 07-00110-10204 C 2 Oer 7 L& e | IO |L_c29 L_aar Al il
® 07-00110-10205 5 2 0.95 12° 4 45 11,300 533 5.56 5.81 6.09 6.73
07-00110-02023 R0.02 1 0.4 0.18 12 4 45 12,000 1.09 1.13 1.19 1.24 1.38 RO.2
S 07-00110-10206 6 2 0.95 12° 4 45 11,500 6.37 6.65 6.95 7.28 8.06
07-00110-02025 1.5 0.4 0.18 12 4 45 12,300 1.61 1.68 1.76 1.84 | 2.04
0.2 S 07-00110-10208 8 2 0.95 12° 4 50 11,700 8.46 8.83 9.23 9.67 | 10.71
07-00110-02051 0.5 0.4 0.18 12 4 45 11,500 0.57 | 059 | 062 | 0.64 | 0.71
3 07-00110-10210 10 2 0.95 12° 4 50 12,000 | 1054 | 11.01 | 11.51 | 12.07 | 1336
07-00110-02053 R0.05 1 0.4 0.18 12 4 45 12,000 1.09 1.14 1.19 1.24 1.37
® 07-00110-15105 5 3 1.45 12° 4 45 11,400 533 5.56 5.82 6.10 6.76
07-00110-02055 1.5 0.4 0.18 12 4 45 12,300 1.61 1.68 1.76 1.84 | 2.04
S 07-00110-15110 RO.1 10 3 1.45 12° 4 50 11,500 | 1054 | 11.01 | 11.52 | 12.08 | 13.39
07-00110-03021 1 0.6 0.28 12 4 45 12,000 1.09 1.13 1.19 1.24 1.38
® 07-00110-15115 15 3 1.45 12° 4 50 11,600 | 1576 | 1646 | 17.22 | 18.07 | 20.03
07-00110-03022 R0.02 1.5 0.6 0.28 12 4 45 12,300 1.61 1.68 1.76 1.84 | 2.04
S 07-00110-15205 5 3 1.45 12° 4 45 11,400 532 5.55 5.80 6.08 6.72
07-00110-03023 2 0.6 0.28 12 4 45 12,500 2.13 222 | 233 | 244 | 2.71
0.3 5 07-00110-15210 RO.2 10 3 1.45 12° 4 50 11,500 | 1054 | 11.00 | 11.51 | 12.06 | 13.36
07-00110-03051 1 0.6 0.28 12 4 45 12,000 1.09 1.14 1.19 1.24 1.37
o 07-00110-15215 15 3 1.45 12° 4 50 11,600 | 1575 | 1645 | 17.21 | 18.05 | 20.00
07-00110-03052 R0.05 1.5 0.6 0.28 12 4 45 12,300 1.61 1.68 1.76 1.84 | 2.04
® 07-00110-15305 1.5 5 3 1.45 12° 4 45 10,900 532 554 5.79 6.06 6.69
07-00110-03053 2 0.6 0.28 12 4 45 12,500 2.13 223 | 233 | 244 | 2.70
S 07-00110-15310 RO.3 10 3 1.45 12° 4 50 11,500 | 1053 | 1099 | 1149 | 12.04 | 1333
07-00110-04021 1 0.8 0.37 12 4 45 10,500 1.11 1.16 1.21 1.27 1.41
® 07-00110-15315 15 3 1.45 12° 4 50 11,600 | 1575 | 1644 | 17.20 | 18.03 | 19.96
07-00110-04023 2 0.8 0.37 12 4 45 10,700 215 | 225 | 235 | 247 | 274
R0.02 > 07-00110-15505 5 3 1.45 12° 4 45 11,000 531 5.53 5.76 6.02 6.63
07-00110-04025 3 0.8 0.37 12 4 45 10,900 3.20 | 3.34 | 349 | 3.67 | 4.06
S 07-00110-15510 10 3 1.45 12° 4 50 11,500 | 1053 | 1098 | 1147 | 1201 | 13.27
07-00110-04027 4 0.8 0.37 12 4 45 11,100 | 424 | 443 | 463 | 486 | 539 RO.5
o 07-00110-15515 15 3 1.45 12° 4 50 11,600 | 1574 | 1642 | 17.17 | 17.99 | 19.90
07-00110-04051 1 0.8 0.37 12 4 45 10,500 1.11 1.16 1.21 1.27 1.40
® 07-00110-15520 20 3 1.45 12° 4 60 11,800 | 2096 | 21.87 | 22.87 | 2398 | Free
07-00110-04053 2 0.8 0.37 12 4 45 10,700 216 | 225 | 235 | 247 | 273
0.4 | RO.05 > 07-00110-20105 5 4 1.94 12° 4 45 10,600 5.36 5.59 5.85 6.13 6.79
07-00110-04055 3 0.8 0.37 12 4 45 10,900 3.20 | 3.34 | 350 | 3.66 | 4.06
® 07-00110-20108 8 4 1.94 12° 4 50 11,000 849 8.86 9.27 9.72 | 10.77
07-00110-04057 4 0.8 0.37 12 4 45 11,100 | 424 | 443 | 464 | 486 | 539
S 07-00110-20110 RO.1 10 4 1.94 12° 4 50 11,100 | 1057 | 11.04 | 1155 | 12.12 | 1343
07-00110-04101 1 0.8 0.37 12 4 45 10,500 1.11 1.16 1.21 1.26 1.39
® 07-00110-20115 15 4 1.94 12° 4 50 11,200 | 1579 | 1649 | 17.25 | 1810 | Free
07-00110-04103 2 0.8 0.37 12 4 45 10,700 215 | 225 | 235 | 246 | 2.72
RO.1 5 07-00110-20120 20 4 1.94 12° 4 60 11,400 | 21.00 | 2193 | 2296 | 24.08 | Free
07-00110-04105 3 0.8 0.37 12 4 45 10,900 3.20 | 3.34 | 349 | 365 | 4.04 S
5 07-00110-20205 5 4 1.94 12 4 45 10,600 535 5.58 5.83 6.11 6.75
07-00110-04107 4 0.8 0.37 12 4 45 11,100 | 424 | 443 | 463 | 4.85 5.37
S 07-00110-20208 8 4 1.94 12° 4 50 11,000 848 8.85 9.25 9.70 | 10.74
07-00110-05022 2 1 0.46 12 4 45 10,400 218 | 227 | 238 | 250 | 2.77
® 07-00110-20210 RO.2 10 4 1.94 12° 4 50 11,100 | 1056 | 11.03 | 11.53 | 12.09 | 13.39
07-00110-05023 3 1 0.46 12 4 45 10,600 3.22 | 3.36 | 352 | 3.69 | 4.10
R0.02 > 07-00110-20215 15 4 1.94 12° 4 50 11,200 | 1578 | 1647 | 17.24 | 18.07 | Free
07-00110-05024 4 1 0.46 12 4 45 10,800 | 426 | 445 | 466 | 4.89 5.42
® 07-00110-20220 20 4 1.94 12° 4 60 11,400 | 20.99 | 2192 | 2294 | 24.06 | Free
07-00110-05025 5 1 0.46 12 4 45 11,000 5.31 554 | 580 | 6.09 | 6.75 2 5
o 07-00110-20305 5 4 1.94 12 4 45 10,600 535 557 5.82 6.09 6.73
07-00110-05052 2 1 0.46 12 4 45 10,400 218 | 228 | 238 | 250 | 2.76 =
® 07-00110-20308 8 4 1.94 12 4 50 11,000 848 8.84 9.24 9.68 | 10.71
07-00110-05053 3 1 0.46 12 4 45 10,600 322 | 337 | 352 | 3.69 | 4.09 =
07-00110-05052 0.5 R0.05 i ] 0.46 120 2 45 10.800 | 427 | 446 | 466 | 4.89 540 07-00110-20310 RO.3 10 4 1.94 12 4 50 11,100 | 1056 | 11.02 | 11.52 | 12.08 | 13.36
® : 07-00110-20315 15 4 1.94 12° 4 50 11,200 | 1578 | 1647 | 1723 | 18.06 | Free
07-00110-05055 5 1 0.46 12 4 45 11,000 5.31 5.55 5.80 | 6.09 | 6.75 =
S 07-00110-20320 20 4 1.94 12 4 60 11,400 | 20.99 | 2192 | 2293 | 24.04 | Free
07-00110-05102 2 1 0.46 12 4 45 10,400 218 | 227 | 237 | 249 2.75 S
® 07-00110-20505 5 4 1.94 12 4 45 10,600 5.33 5.55 5.79 6.05 6.66
07-00110-05103 3 1 0.46 12 4 45 10,600 3.22 | 3.36 | 3.51 3.68 | 4.07 =
RO.1 > 07-00110-20508 8 4 1.94 12 4 50 11,000 8.46 8.82 9.21 9.64 | 10.64
07-00110-05104 4 1 0.46 12 4 45 10,800 | 427 | 445 | 466 | 488 5.40 >
5 07-00110-20510 RO.5 10 4 1.94 12 4 50 11,1700 | 1055 | 11.00 | 1149 | 1203 | 13.30
07-00710-05105 > ! 0.46 12 4 451 11000 ] 531 | 5.54 | 580 | 608 | 673 07-00110-20515 15 4 1.94 12° 4 50 | 11,200 | 1576 | 1645 | 17.19 | 1802 | Free
Sl L TRIED) < TIER ETROVHETLTES . M ETEETT. 07-00110-20520 20 4 194 | 12° | 4 60 | 11,400 | 2098 | 21.89 | 22.90 | 24.00 | Free
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Recommended Milling Conditions
Long Neck Radius End Mill for Copper Electrode

81 [ : mm / {ii#E : )

EW % 2021FE7 8380011 X *Released in July, 2021. Unit [Size : mm / Retail price : JPY]
vew| = KNo. | )34 | RI-748| (08T | (0)0E | GIETE| (18R |05178| V2 | B8 | 0w 209 SFEIR i N L anTary
Code No. Dia. | Comerradius | Undernecklength | Lengthof cut | Neck Dia. | Necktaperangle | Shank Dia. | Overalllength | Retail price 30 T 1730 2 3 QImaiera SR CRRERLNISED GRETERE
07-00110-25208 8 5 2.4 12° 4 50 11,000 | 857 | 895]| 9.36| 9.81)10.86 [EE EVEE ThAKE [ %) I
07-00110-25214 RO2 | 14 5 2.4 12° 4 50 | 11,200 [14.83 [ 15.49 [ 16.20 | 16.99 | Free NE | GouR | DTE | MRCETEOR | Sondeseed | Feed Depth of cut Spindlespeed | Feed Depth of cut
s ws A e e e R |
07-00110-25514 RO.5 14 5 24 12° 4 50 | 11,200 | 14.82 | 1546 | 16.16 | 16.93 | Free e L5 40,000 400 0.01 01 36,000 360 0.009 0.09
07-00110-25520 20 5 2.4 12° 4 60 | 11,400 |21.08[22.00 | 23.00 | Free | Free 0.02 1 5 40,000 320 0.008 01 36,000 280 0.007 0.09
07-00110-30112 12 6 2.85 12° 6 50 12,000 | 12.87 | 13.44 | 14.07 | 14.76 | 16.36 02 15 7.5 30,000 180 0.005 0.1 27,000 160 0.005 0.09
07-00110-30118 RO.1 18 6 2.85 12° 6 60 12,300 | 19.13 | 19.98 | 20.91 | 21.94 | 24.32 : 0.5 25 40,000 400 0.03 0.1 36,000 360 0.027 0.09
o010 30313 e o L e s o oo | 5| do000 | 320 | o2 | o1 ] 36000 | 280 | oos | 009
07-00110-30218 RO.2 18 6 2.85 12° 6 60 12300 | 19.13 | 19.98 | 20.90 | 21.92 | 24.29 1.5 75 30,000 180 0.01 0.1 27,000 160 0.009 0.09
07-00110-30224 24 6 285 | 12° 6 70 | 13,000 | 25.39 | 26.51 | 27.75 | 29.10 | Free 1 3.3 40,000 480 0.01 0.15 36,000 420 0.009 0.14
070011030312 | 12 6 2.85 12° 6 50 12,000 | 12.86 | 13.43 | 14.04 | 14.72 | 16.29 0.02 13 5 40,000 360 0.008 0.15 36,000 320 0.007 0.14
07-00110-30318 RO.3 18 6 2.85 12° 6 60 12,300 | 19.12 | 19.96 | 20.88 | 21.90 | 24.26 03 2 6.7 30,000 240 0.005 0.15 27,000 210 0.005 0.14
07-00110-30324 24 6 2.85 12° 6 70 13,000 | 25.38 | 26.50 | 27.73 | 29.08 | Free : 1 33 40,000 480 0.03 0.15 36,000 420 0.027 0.14
o R EE AR RE LI I e A
07-00110-30518 RO5 | 18 6 285 | 12° 6 60 | 12,300 [19.12 ] 19.95 | 20.86 | 21.86 | 24.20 2 Y =000 2 0 ale 200 il COle LAk,
07-00110-30524 24 6 2.85 12° 6 70 13,800 | 25.37 | 26.49 | 27.71 | 29.04 | Free 1 2.5 40,000 640 0.01 0.2 36,000 580 0.009 0.18
07-00110-30530 30 6 2.85 12° 6 70 14,200 | 31.63 | 33.02 | 34.55 | 36.22 | Free 0.02 2 5 40,000 560 0.01 0.2 36,000 500 0.009 0.18
07-00110-40116 16 8 3.8 12° 6 60 12,000 | 17.17 | 17.93 | 18.77 | 19.68 | Free 3 7.5 30,000 420 0.008 0.2 27,000 380 0.007 0.18
07-00110-40124 RO.1 24 8 3.8 12° 6 60 12,300 | 25.51 | 26.65 | 27.89 | Free | Free 4 10 30,000 360 0.005 02 27,000 320 0.005 018
oo 2 [ s Tae [ r e [0 | 1000 [ lsror e | e "2 om0 | w0 | om | o2 fem | wo | o | on
07-00110-40224 RO2 | 24 8 38 12° 6 60 | 12,300 | 2551 | 26.64 | 27.88 | Free | Free 0.4 0.05 2 > ALY o0 00 b2 =G0 200 e 0.
07-00110-40232 32 8 3.8 12° 6 70 13,000 | 33.85 3536 | 37.00 | Free | Free 3 7.5 30,000 420 0.018 0.2 27,000 380 0.016 0.18
07-00110-40316 16 8 3.8 12° 6 60 12,000 | 17.16 | 17.91 | 18.74 | 19.65 | Free 4 10 30,000 360 0.012 0.2 27,000 320 0.01 0.18
07-00110-40324 | 4 RO.3 24 8 338 12° 6 60 12,300 | 25.50 | 26.63 | 27.86 | Free | Free 1 25 40,000 640 0.06 0.2 36,000 580 0.054 0.18
Grootio et N N O s W e R S e PR o1 2 s doo00 | S60 [ 005 | 02 | 36000 | 500 | 0045 | 018
07-00110-40524 RO.5 24 8 38 12° 6 60 12300 | 2550 | 26.62 | 27.84 | Free | Free 3 75 30,000 420 0.036 0.2 27,000 380 0.032 0.18
07-00110-40532 32 8 38 12° 6 70 | 13,800 | 33.84 | 3533 | 36.96 | Free | Free 4 10 30,000 360 0.024 0.2 27,000 320 0.022 0.18
07-00110-41016 16 8 3.8 12° 6 60 12,000 | 17.13 | 17.86 | 18.65 | 19.52 | Free 2 4 40,000 800 0.01 0.25 36,000 720 0.009 0.23
07-00110-41024 R1 24 8 3.8 12° 6 60 12,300 | 25.48 [ 26.57 | 27.77 | 29.09 | Free 3 6 35,000 640 0.01 0.25 32,000 580 0.009 0.23
07-00110-41032 32 8 3.8 12° 6 70 13,800 | 33.82 | 35.29 | 36.89 | Free | Free iz 4 8 30,000 480 0.008 0.25 27,000 420 0.007 0.23
o]+ o [m o le b T T e s e e SN e N N
07-00110-60124 co1 24 12 5.8 - 6 60 | 13,800 | Free | Free | Free | Free | Free ; ‘6‘ ;‘2'883 228 8'8;4 852 zi'ggg ;;g 88; 8'2
07-00110-60148 48 12 5.8 — 6 90 21,600 Free Free Free Free Free 0.5 0.05 " : : ' : :
07-00110-60224 RO.2 24 12 5.8 = 6 60 13,800 | Free | Free | Free | Free | Free 4 8 30,000 480 0.018 0.25 27,000 420 0.016 0.23
07-00110-60248 . 48 12 5.8 — 6 90 21,600 Free Free Free Free Free 5 10 25,000 400 0.012 0.25 23,000 360 0.01 0.23
07-00110-60324 RO.3 24 12 5.8 - 6 60 13,800 | Free | Free | Free | Free | Free 2 4 40,000 300 0.06 0.25 36,000 720 0.054 0.23
o) o o |12 5o | - | o oo | oo s frmee | fee | e [ i oo 3o |mwo | oo [ om | o | aow | s | oo | o
07-00110-60530 RO.5 30 12 58 - 6 70 | 14,500 | Free | Free | Free | Free | Free & e 30,000 480 0.036 0.25 27,000 420 0032 023
07-00110-60548 48 12 5.8 = 6 90 | 21,600 | Free | Free | Free | Free | Free 5 10 25,000 400 0.024 0.25 23,000 360 0.022 0.23
07-00110-61024 R1 24 12 5.8 - 6 60 13,800 | Free | Free | Free | Free | Free 2 33 30,000 1,000 0.01 0.3 27,000 900 0.009 0.27
07-00110-61048 48 12 58 — 6 90 21,600 Free Free Free Free Free 0.02 4 6.7 25,000 800 0.01 03 23,000 720 0.009 0.27
DHR237R $HE (D) X I—+ %2 R) X S TR (2) BIERLT RN, H(7)SBZETT. 6 10 20,000 600 0.008 0.3 18,000 540 0.007 0.27
When you order, indicate DHR237R (D)x(R)x(21). #%(7) is reference value.
2 33 30,000 1,000 0.03 0.3 27,000 900 0.027 027
0.6 0.05 4 6.7 25,000 800 0.02 0.3 23,000 720 0.018 027
6 10 20,000 600 0.012 0.3 18,000 540 0.01 0.27
2 33 30,000 1,000 0.06 0.3 27,000 900 0.054 027
0.1 4 6.7 25,000 800 0.05 0.3 23,000 720 0.045 027
6 10 20,000 600 0.036 0.3 18,000 540 0.032 027
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 DHR237R

tﬂﬁu%{#%%ﬁ Recommended Milling Conditions t)]ﬁl]%ﬁ:%%i% Recommended Milling Conditions
RHEIA i wWI>TRT> sl R WIVTRAT>
Work material Copper Copper tungsten (W70%-Cu30%) Work material Copper Copper tungsten (W70%-Cu30%)
B | RyEE YA EES | RyEE AR B | EVEE YA B | EyEE YA
Nz -7 BT ABEETROL Spindle speed Feed Depth of cut Spindle speed Feed Depth of cut HE -3 BR SBEETROL Spindle speed Feed Depth of cut Spindle speed Feed Depth of cut
Dia. Corner radius Under neck length L/D Dia. Corner radius Under neck length L/D
min” mm/min dp mm demm min mm/min adp mm demm min” mm/min dp mm demm min” mm/min dp mm demm
3 3 25,000 2,400 0.03 0.6 23,000 2,200 0.027 0.55 12 4 14,000 3,000 0.06 1.8 13,000 2,700 0.054 1.6
4 4 25,000 2,200 0.03 0.6 23,000 2,000 0.027 0.55 0.1 18 6 12,000 2,400 0.05 1.8 11,000 2,200 0.045 1.6
5 5 22,000 2,000 0.024 0.6 20,000 1,800 0.022 0.55 24 8 10,000 1,800 0.04 1.8 9,000 1,600 0.036 1.6
0.05 6 6 20,000 1,800 0.024 0.6 18,000 1,600 0.022 0.55 12 4 14,000 3,000 0.12 1.8 13,000 2,700 0.1 1.6
8 8 16,000 1,400 0.02 0.6 14,000 1,200 0.018 0.55 0.2 18 6 12,000 2,400 0.1 1.8 11,000 2,200 0.09 1.6
10 10 12,000 1,000 0.02 0.6 11,000 900 0.018 0.55 24 8 10,000 1,800 0.08 1.8 9,000 1,600 0.07 1.6
3 3 25,000 2,400 0.06 0.6 23,000 2,200 0.054 0.55 12 4 14,000 3,000 0.18 1.8 13,000 2,700 0.16 1.6
4 4 25,000 2,200 0.055 0.6 23,000 2,000 0.05 0.55 3 0.3 18 6 12,000 2,400 0.15 1.8 11,000 2,200 0.14 1.6
5 5 22,000 2,000 0.05 0.6 20,000 1,800 0.045 0.55 24 8 10,000 1,800 0.12 1.8 9,000 1,600 0.1 1.6
! 01 6 6 20,000 1,800 0.045 0.6 18,000 1,600 0.04 0.55 12 4 14,000 3,000 0.3 1.8 13,000 2,700 0.27 1.6
8 8 16,000 1,400 0.04 0.6 14,000 1,200 0.036 0.55 15 5 13,000 2,600 0.3 1.8 12,000 2,400 0.27 1.6
10 10 12,000 1,000 0.03 0.6 11,000 900 0.027 0.55 0.5 18 6 12,000 2,400 0.25 1.8 11,000 2,200 0.23 1.6
3 3 25,000 2,400 0.12 0.6 23,000 2,200 0.1 0.55 24 8 10,000 1,800 0.2 1.8 9,000 1,600 0.18 1.6
4 4 25,000 2,200 0.11 0.6 23,000 2,000 0.1 0.55 30 10 8,000 1,400 0.16 1.8 7,000 1,200 0.14 1.6
02 5 5 22,000 2,000 0.1 0.6 20,000 1,800 0.09 0.55 16 4 10,000 2,800 0.06 2.8 9,000 2,500 0.054 25
6 6 20,000 1,800 0.09 0.6 18,000 1,600 0.08 0.55 0.1 24 6 8,000 2,200 0.05 2.8 7,000 1,900 0.045 25
8 8 16,000 1,400 0.08 0.6 14,000 1,200 0.07 0.55 32 8 6,000 1,600 0.04 2.8 5,500 1,400 0.036 2.5
10 10 12,000 1,000 0.06 0.6 11,000 900 0.054 0.55 16 4 10,000 2,800 0.14 2.8 9,000 2,500 0.13 2.5
5 3.3 20,000 2,400 0.06 0.9 18,000 2,200 0.054 0.8 0.2 24 6 8,000 2,200 0.12 2.8 7,000 1,900 0.11 2.5
0.1 10 6.6 16,000 1,600 0.05 0.9 14,000 1,400 0.045 0.8 32 8 6,000 1,600 0.1 2.8 5,500 1,400 0.09 25
15 10 12,000 1,000 0.04 0.9 11,000 900 0.036 0.8 16 4 10,000 2,800 0.18 2.8 9,000 2,500 0.16 2.5
5 3.3 20,000 2,400 0.12 0.9 18,000 2,200 0.11 0.8 4 0.3 24 6 8,000 2,200 0.15 2.8 7,000 1,900 0.14 2.5
0.2 10 6.6 16,000 1,600 0.1 0.9 14,000 1,400 0.09 0.8 32 8 6,000 1,600 0.12 2.8 5,500 1,400 0.11 2.5
15 10 12,000 1,000 0.08 0.9 11,000 900 0.07 0.8 16 4 10,000 2,800 0.3 24 9,000 2,500 0.27 2.2
1.5 5 3.3 20,000 2,400 0.18 0.9 18,000 2,200 0.16 0.8 0.5 24 6 8,000 2,200 0.24 24 7,000 1,900 0.22 2.2
0.3 10 6.6 16,000 1,600 0.15 0.9 14,000 1,400 0.14 0.8 32 8 6,000 1,600 0.18 24 5,500 1,400 0.16 2.2
15 10 12,000 1,000 0.12 0.9 11,000 900 0.11 0.8 16 4 10,000 2,800 0.6 2 9,000 2,500 0.54 1.8
5 3.3 20,000 2,400 0.25 0.5 18,000 2,200 0.23 0.8 1 24 6 8,000 2,200 0.48 2 7,000 1,900 0.43 1.8
10 6.6 16,000 1,600 0.2 0.5 14,000 1,400 0.18 0.8 32 8 6,000 1,600 0.36 2 5,500 1,400 0.32 1.8
03 15 10 12,000 1,000 0.12 0.5 11,000 900 0.11 0.8 5 0.1 20 4 8,000 2,700 0.06 3.5 7,000 2,400 0.054 3.2
20 13.3 8,000 600 0.06 0.5 7,000 540 0.054 0.8 40 8 5,000 1,600 0.04 3.5 4,500 1,400 0.036 3.2
5 25 16,000 3,000 0.06 1.2 14,000 2,700 0.054 1.1 0.1 24 4 6,000 2,600 0.06 4.2 5,500 2,300 0.054 3.8
8 4 14,000 2,600 0.06 1.2 13,000 2,400 0.054 1.1 48 8 4,000 1,600 0.03 4.2 3,500 1,400 0.027 3.8
0.1 10 5 12,000 2,000 0.06 1.2 11,000 1,800 0.054 1.1 0.2 24 4 6,000 2,600 0.12 4.2 5,500 2,300 0.11 3.8
15 7.5 10,000 1,600 0.05 1.2 9,000 1,400 0.045 1.1 48 8 4,000 1,600 0.06 4.2 3,500 1,400 0.054 3.8
20 10 8,000 1,200 0.04 1.2 7,000 1,100 0.036 1.1 24 4 6,000 2,600 0.18 4.2 5,500 2,300 0.16 3.8
5 2.5 16,000 3,000 0.12 1.2 14,000 2,700 0.1 1.1 6 0.3 48 8 4,000 1,600 0.09 4.2 3,500 1,400 0.08 3.8
8 4 14,000 2,600 0.12 1.2 13,000 2,400 0.11 1.1 24 4 6,000 2,600 0.3 3.6 5,500 2,300 0.27 3.2
0.2 10 5 12,000 2,000 0.12 1.2 11,000 1,800 0.11 1.1 0.5 30 5 5,000 2,200 0.24 3.6 4,500 1,900 0.22 3.2
15 7.5 10,000 1,600 0.1 1.2 9,000 1,400 0.09 1.1 48 8 4,000 1,600 0.16 3.6 3,500 1,400 0.14 3.2
) 20 10 8,000 1,200 0.08 1.2 7,000 1,100 0.07 1.1 1 24 4 6,000 2,600 0.6 3 5,500 2,300 0.54 2.7
5 25 16,000 3,000 0.18 1.2 14,000 2,700 0.16 1.1 48 8 4,000 1,600 0.3 3 3,500 1,400 0.27 2.7
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 | 1800 | 0.16 1.1 51 ATUEHISEETT. FRONTIHREE RS E ZE UIHEEBELT< B,
15 7.5 10,000 1,600 0.14 1.2 9,000 1,400 0.13 1.1 ¥2 YPAAEDAPF S ADYIAKRE . delFHEAADYIAKRS ERLET
N =D 7 — 5 N | 2 = 2 o ) N o
5 25 16,000 3,000 0.3 12 14,000 2,700 0.27 11 5 UOWHRET 2863, DEREZEYFEEELISTFFTIRES L,
8 4 14,000 2,600 0.3 1.2 13,000 2,400 0.27 1.1 - w6 ié_iﬁfgiﬁ%ﬁgﬁ%;bﬁ;fgggﬁ;?LEUST"FH'C< 2SN,
0.5 10 5 12,000 2,000 0.3 1.2 11,000 1,800 0.27 1.1 Neikes ><1 RecomZe/nd to use7th/eemilh'ng c;ndit\'on’:sjust refer;nce. Adjust milling conditions according to machining shape and machine
15 7.5 10,000 1,600 0.2 1.2 9,000 1,400 0.18 1.1 status.
20 10 8,000 1,200 0.15 1.2 7,000 1,100 0.14 1.1 ig [R)sf::ncr:ec:(; :ti2;??;1eDIiecZItrc‘)rorfacr:tpi/nagef?aa(:)islr(?aiﬁlti:;T;t‘-‘ot‘axia\ direction.
8 3.2 15,000 3,000 0.12 15 13,500 2,700 0.11 1.4 34 For slotting, recommend reciprocating milling by adjusting feed & ap in below 60% of recommended milling condition.
0.2 14 56 12,000 2,200 0.1 15 11,000 2,000 0.09 14 iz I\R/\j::ec::;)C;LIILsb;‘nénfcli\fdsiereeci;:]i]fee:jeisame rate for chattering and also for insufficient spindle speed of a machine.
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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”HI$1§IJ 1 Machining case 1

I T AT T2 T EE

Copper tungsten cross rib electrode

7]"15&“2 Machining case 2

97y F i )T RAREIR Tough pitch copper rib shape electrode

HHIMTHB|I T AT N REMGIIZOEEICT S
DRB230IK.ZELBELINTEZRIELET

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

walst . gAY 9 AT (W70%-Cu30%)

Material : Copper tungsten (\WW70%-Cu30%)

7—J412:22 X 22mm/ 1@

Work size:22 x 22 mm /1pc

MTRE: 16 mm
Cutting depth

7—5>k KB IELTEH

Coolant: Water-insoluble fluid

wTese : 12 65 52 93/ 1 @

Total machining time: 12hr 52min/1pc

DRB230

tIHIMZ FHI=ARARDFRAICEK Y SEY THARDIILTE
EAEEICHII A OlgE
Adopt cutting edge with high shearing ability to realize high precision machining even at ribs in thin plates.

wHH : 97y Fi

Material : Tough pitch copper
7—74142:35 X 35 mm

Work size

MTRE: 10 mm
Cutting depth

5-5> b G MEGIEE F)
Coolant: Water-soluble fluid m
I 5 IR 31 9 %

Total machining time : 5hr 31min x - !
b ’?9% 1)7'0 B

e Rl Ribo
Accuracy b

DHR237R

EHAES
Roughness

==Tiy) BT
Unit [mm] Unit [um]
71 )79
Rib 1 Rib 9 . 2
1) 7' JBLME
Rib width target 0.500 Ra 0.100 0.126
=AlfE 0.500 0.501 2 Rz 0.824 0.797
ctual

AIER: =2 > &LRAIERME MM-60
Measuring instrument : Nikon microscope MM-60

BIERE: ¥ —I > AL —H—EEMEE VK-X250

Measuring instrument : Keyence VK-X250

BE EHfE S
Accuracy A . = Roughness
By AR By
Unit [mm] _ { | Unit [um]
]
g g i
Width Width Width ‘
A B
REIS! Ra:0.082
1) J'tE JBLME 0.200 0.444 1st work Rz:0.783
Rib width Target : ’ AEE Ra:0.089
RAUEMEE | (50> 0.448 B 4th work Rz:0.854
Actual 1st work : ’ BIER : = s
——— g SEERI= RTTAEEE NH-35P
ANE 418 : Measuring instrument :
Actual 4th work 0.203 0.450 Width Mitaka Kohki point autofocus probe
3D measuring instrumentNH-3SP
AR =2 > LRIERMEE MM-60
Measuring instrument : Nikon microscope MM-60
A fEEH
MTTiE Roughing Finishing
process HERE I @ I EE
Top+Bottom Side Top Side Bottom
fEATE DRB230 DRB230
Tool R1X16 R1X16
[CFREY [min]
Spindle speed 7,000 7,000
EWIRE [mm/min]
Fecd 800 500 100 500
thiA#AE ap X ae [mm]
Donth of ot 0.15 X 0.25 0.05x 003 | 0.015% 13 | 005X 0.03
7% UL [mm]
Stock 0.05 1.3
PITHER 4 858 37 9 6 5 7 b5 1658 9 5
Machining time 4 hr 37 min 6 min 7 hr 1 hr9 min

18

1) 7E
Rib width
fE 1 fEEF 2
MITIE =) 1 Finishing F=EL) 2 Finishing 2
Process Roughing 1 TE I Roughing 2 A&
Flat Side Side
fERTE DHR237R DHR237R
Tool ¢$3XR0.2X12 ®2XR0.1X10
[CFREY [min'']
Spindle speed 14,000 12,000
EVIRE [mm/min]
e 2,000 1,000
tiA#E 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
7% U [mm]
Stock 0.03
DTSR 165/ 4 5 16587 5 47 5 2 B§fE 33 o
Machining time 1 hr4 min 1 hr 7 min 47 min 2 hr 33 min
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HETE#IAE

www.ns-tool.com

T140-0014 FFERGR/IXKH 1-28-1 ERABEAHEIRFE I 6 F
TEL. 03-3774-2459 FAX. 03-3774-2460

1SO 14001
JOA-QM6096  JOA-EM3712

—A Z4 NN T2 ED;EE  Attention on Safety

1) TE&/—Xp5BMYHTEE. TEORVHLY., DEF/RFICEERAEVEIC, BHICER
LTSN,

2) PP EEERF THALVRICL T ES L,

3) TE4#EATARIE. WBTIRRISGWETOT, BFHN— - REXHFEEEAL LI,

4) FNFFR, TEPMINBRICRE S MEERBLTCES W,
TEEARNLICLoPYW EBEL. IRhEMAZEIICLTLLEEL,

5) #HIMIE, Lo WEEL T EE L,

6) TERUBHEIMOTER. H5PUHBRBLTHENTLLEEL,

7) GIEISMIE . TP ERERICE L T, ARTILEN S ET,

8) AEICIG U THIHIMZRE L T &V RAKBMYEIAE AT 21558, MIMICRET ZAIE
PRB TN KKOBRIHY E T, BIAMKELTIT>TLLEEL,

9) EAHICRYE (YHIE - 1E) rRELLBER. ESICEIRELED TEEL,

10) TEDBERF LAVTLEEL,

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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