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Long Neck Ball End Mill for Copper Electrode

DRB230
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Realize long life and high quality in machining copper electrode.

Long Neck Ball End Mill for Copper Electrode - DRB230.

ﬁﬂqaﬁtﬂﬁU'EﬁE‘_ﬁE*ﬁfgﬂgw Diﬁi‘l‘ High accuracy edge profile with sharpness shearing ability.
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suppression and hig

BHMSA7I0

Sharp cutting edge

SRIRDEREDY

Strong spiral shape

Peripheral edge seaml

Material : Tough-Pitch Copper

< BHAR :HS  Coolant: Water-insoluble fluid
- SINTHE : 75 Bt 25 380 (£ 54)  Cutting time : 75hr 25min (total)
- TR~ :50X50mm  Work size: 50 X 50mm
- IITRE : 16.0mm Cutting depth: 16.0mm

h precision.

ess shape

EﬁﬁF% E’gﬁﬁjﬂﬁﬁﬁtbﬁ Compared to conventional products

MITRF T FRANT fEIT
Cutting process Roughing Semi-finishing Finishing
fERTE DRB230 R1x16 (MENMTIZENIRAR—EIR)
Tool (Machined by one end mill from roughing to finishing.)
LR MIN ]
Spindle speed 10,000 10,000 12,000
#EEFEE [mm/min]
FeeE:JI 1,200 1,000 500
tRE[mm]ap X ae
Depth of cut 0.25%X0.5 0.05%0.05 0.03%x0.03
INTREImm] _
Stock 0.1 0.03

FARER  S/NKA7 53
INTAE 4I\BF305 ¢4 2/MF4843¢8 | 5hr 47min (Profile)
Cutting time 4hr 30min 2hr 48min JEREB 2/t

2hr (Bottom)

OS5I ETmrIN TR

Accuracy measurement result

@ RATISINATINFEEES T SIIEREMT!

@ Seamless on preripheral cutting edge and R realized high-quality machining by edge profile.

O RENES I T, RASFINZI ORI HIFER] 5 [SHEMI] fBR!

@ Comparing to highly viscous copper alloy, edge profile with sharpness shearing ability realized burr

MEHHES.000mmFEIENAZRE (mm) | EHEE(Ra: um) ERIE(mm)

tEEARE Dimension error from the target value 5.000 (mm) Surface roughness Burr amount

Comparative content MEMEA MEAIEB MEMEC
Measurement position A Measurement position B | Measurement position C
WETH Start Finish Start | Finish | Start | Finish

WE @ (W AR Em) _

Conventional products (Coated end mill for steel) T Ist 0.002 0.008 0.129 0.135 0.040 0.049
DRB230 FE—1 st 0.001 0.001 0.076 | 0.078 | 0.014 | 0.018
A 5th 0.003 0.003 0.094 | 0.095 | 0.023 | 0.026

HEEE FERERIRE.

OENT 1 N ITHE, MMARBNIETRETERANAENIRE, UKE
@ DRB230 AJLUMENRA 1 SZ7I8MTL 5 M ITH, HAENAENMNTIERRSE

IR, FERESBEHIIN IR,

@ In the conventional coated end mill for steel product, the dimensional error was

EHENEN : =EyasH NH-35P

RENFRME x 100

Mesuring Instrument :

Mitaka Kohki NH-3SP (Ra)

large when processing one workpiece, and the surface quality was also noticeable.

@ DRB230 was able to process five workpieces with one tool, with little change in

dimensions and surface quality, and it gave a stable and it ensured an outstanding

surface quality.

Optical microscope x 100 (Dimension)

FINISH

MITREENEMNS

Measurement position of machining accuracy.
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@ Edge profile that enables highly accurate processing with minimal burrs.
@ DLC coating contributes to stable life.
@ Innovation of copper electrode processing with unprecedented shearing ability and durability.
@ Realize long life milling on tough material of Copper Tungsten!

l-f.'?,%ﬁ' EE*&’][II%@U Cutting example of Copper tungsten

« INITA4E : $8%@ Material : Copper Tungsten (W70% -Cu30% )
« BEAR : HE  Coolant: Water-insoluble fluid
« SANTASE : 51 Vet 28 2§ (24 &) Cutting time : 51hr 28min (total 4 places)

IR (&) :

1 22X22mm  Work size:22 X 22mm
« IITFE : 16.0mm Cutting depth: 16.0mm

MITR AT &I
Cutting process Roughing Finishing
e DRB230 R1X16 DRB230 R1X16
FHESER[MIN']
Spindle speed 7,000 7,000
i 500
48R E[mm/min] HJ% 100
mm/min
Fee 800 Side
JXE 500
Bottom
Lt ae 0.03
tIRE[mm]apxa 11;'])%3 0.015
SRE[mmlapxae .
Depth of cut P 0.15x0.25 Side P
JE ae 0.03
Bottom
INTREImm] _
Stock 0.05
tE 657%
Top 6min
PNTRE 4I\BF37 53¢ flE 7/
Cutting time 4hr 37min Side 7hr

[RE VRS

Bottom 1hr 9min

Q@I ITHEENELESR Results of machining accuracy measurement
INIFEEIRE Accuracy error with respect to target value.

(I [mm]  Unit [mm]

MEMIE MEBMIEF2
Measurement position 1 Measurement position 2
BinE
Target 0.2 0.444
START 0.002 0.004
FINISH 0.003 0.006

MEN - HZEMETX 100

Mesuring Instrument : Optical microscope x 100

EHEENEE Surface roughness measurement value

B [mm]  Unit [um]

START

Ra:0.082 Rz:0.783

FINISH

Ra:0.089 Rz:0.854

MEMN : =EHEFH NH-3SP

Mesuring Instrument : Mitaka Kohki NH-3SP

START
22mm
22mm |<_>|
FINISH

INTAEENERE 1
Measurement position of machining
accuracy 1

EEENEMNE
Measurement position of surface
roughness

| _eaFRETALIL .
IMTAEENEME2
Measurement position of
machining accuracy 2

RN TAIAEN L&A —X TR 4 AT
Egﬁﬂ%?ﬂﬂliﬁtﬂﬁﬂﬁ SN thREStSRE S BmRaIK
HEn L.

Processing all four places with total two tools that one for rough-
ing, the other for finishing.

High-precision, high-quality processing is possible even in the
long processing of difficult-to-cut material, copper tungsten.
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© thA] U RIS 4R F AR AN T #R%0.003 (0.2<R=0.5)
@®Long neck ball end mill specialized for processing copper alloy. #R+0.004 (R>0.5) %DRB230 IR AFEE LISLFRTI1RH
@®Sharp edge shearing ability and DLC coating realized high quality and 1/2 RE#EE.
stable a long life processing. R accuracy of DRB230 is based on a half

@Processing copper tungsten electrodesis is also effective. value.

SPRERIK
Actual Effective Length

point milling

SR, TR min ERa2 DLC EiER| | g &
Suppres chattering by T MG ;ﬁ% m ‘

Inclined Angle

TR work Material
B aem IA8 | pwa - 0% i ReH Has Aas 34
Carbon Steels SVRiEs S Prehardened Steels —erRc eRRC = Stainless Steels Titanium Alloy Copper Copper Tungsten
©) ©)
I [ A : mm/ EM : A1 Unit (Size : mm / Retail Price : JPY)
FRAE | REE | (ERK | (07K | DR | FEE | (IR | OFE | O2K | BN | e i i e
Code No. Radius | Efedivelength |Lengthof Cut| Dia. | Neck Dia. | NeckTaperAngle | Shank Dia. | Overall Length | Retail Price ” S R S S
30 1 1°30 2 3

07-00530-00503 RO.05 0.3 0.07 0.1 0.085 12° 4 45 13900 0.34| 036| 037| 039| 0.42
07-00530-00505 0.5 0.07 0.1 0.085 12° 4 45 14500 | 0.55| 057 | 060| 0.63| 0.69
07-00530-01005 0.5 0.15 0.2 0.18 12° 4 45 11,100 | 056 0.58| 061] 0.63| 0.69
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 | 1.60| 167 | 1.75] 1.83| 2.02
07-00530-01510 1 0.2 0.3 0.28 12° 4 45 111,600 | 1.08| 1.12| 117 | 1.22| 134
07-00530-01515 | RO.15 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 | 221 | 231 | 242| 266
07-00530-02010 1 0.3 0.4 0.37 12° 4 45 10,100 | 1.10| 1.14| 119 1.24| 1.35
07-00530-02020 2 0.3 0.4 0.37 12° 4 45 10,300 | 2.15| 223 | 233 | 243| 268
07-00530-02030 RO-2 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 | 4.23| 4.41| 461 | 483 | 533
07-00530-02520 2 0.35 0.5 0.46 12° 4 45 9900 | 217 | 225| 235| 245| 2.69
07-00530-02530 3 0.35 0.5 0.46 12° 4 45 10,100 | 3.21| 334 | 349 | 3.65| 4.02
07-00530-02540 RO.25 4 0.35 0.5 0.46 12° 4 45 10,300 | 4.25| 443 | 4.63| 485| 535
07-00530-02550 5 0.35 0.5 0.46 12° 4 45 10,500 | 530 | 552 | 577 | 6.04| 6.68
07-00530-03020 2 0.45 0.6 0.56 12° 4 45 7,700 217 | 225| 234| 244 | 268
07-00530-03030 B 0.45 0.6 0.56 12° 4 45 7900 | 3.21| 334 | 3.48| 3.64| 4.01
07-00530-03040 | RO.3 4 0.45 0.6 0.56 12° 4 45 8,100 | 4.25| 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 634 | 661 | 690| 7.23| 7.99
07-00530-04030 3 0.6 0.8 0.76 12° 4 45 79001 3.20| 333 | 347 | 362| 397
07-00530-04040 RO.4 4 0.6 0.8 0.76 12° 4 45 8,100 | 4.25| 442 | 461 | 482 | 530
07-00530-04060 6 0.6 0.8 0.76 12° 4 45 8300 633 | 660| 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

ST JB1EE DRB230 HIERSLH1Z (R) X BRI (21) # (1) ABEE,
K “ When you order, indicate DRB230 (R) X (21). () is reference value.



AT THRENERIR

it R3EHE | (LVERK | (0)7DK| D)7I2 | (d)FiE | (V) | (R | DK | M | pcqualeffective length depending on inclned angle ofworkpiece.

Code No. Radius | Efedivelength |Lengthof Cut| Dia. | Neck Dia. | NeckTaperAngle | Shank Dia. | Overall Length | Retail Price 30 T 1730 > 3
07-00530-05030 3 0.75 1 0.95 12° 4 45 7500 | 3.22| 335| 348| 3.63| 397
07-00530-05040 4 0.75 1 0.95 12° 4 45 7500 | 427 | 444 | 462 | 483| 5.30
07-00530-05050 5 0.75 1 0.95 12° 4 45 7,700 531 | 553| 576| 6.02| 6.63
07-00530-05060 | RO.5 6 0.75 1 0.95 12° 4 45 7,700 | 635| 6.62| 690 | 7.22| 7.96
07-00530-05080 8 0.75 1 0.95 12° 4 45 8,100 | 844 | 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
07-00530-07506 6 1.1 1.5 1.45 12° 4 50 77001 634 | 659| 687 | 717 | 7.88
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
07-00530-07518 18 1.1 1.5 1.45 12° 4 50 9,700 118.86 | 19.67 | 20.55 | 21.53 | 23.80
07-00530-10040 4 1.5 2 1.94 12° 4 50 7900 427 | 442| 458| 476 517
07-00530-10060 6 1.5 2 1.94 12° 4 50 79001 636 | 660| 686| 7.15| 7.83
07-00530-10080 8 1.5 2 1.94 12° 4 50 8,100 | 844 | 878 | 9.14| 9.5410.48
07-00530-10100 10 1.5 2 1.94 12° 4 50 8,100 1 10.53 [10.95 | 11.42 | 11.94 | 13.14
07-00530-10120 R 12 1.5 2 1.94 12° 4 50 8,100 112.61 [13.1313.70 | 14.33 | 15.79
07-00530-10160 16 1.5 2 1.94 12° 4 50 8,100 | 16.78 [17.49 1 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
07-00530-15100 10 2.5 3 2.85 12° 6 60 10,300 [10.73 [11.14 1 11.59 | 12.09 | 13.26
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 | R1.5 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
07-00530-20150 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
07-00530-30300 | R3 30 6 6 5.7 - 6 80 | 13,1700 | Free | Free | Free | Free | Free
07-00530-30500 50 6 6 5.7 - 6 100 | 15,200 | Free | Free | Free | Free | Free




DRB230

tﬂﬁ“%#%ﬁi"é%ﬁ Recommended Milling Conditions

T4 1 51
Work Material Copper Copper Tungsten (W70% - Cu30%)
O tIRE BERE | FHEE tIRE BERE | FHEE
RERXHRE| BER Léﬁ%g)) / Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
Radius Effective Length - - - -
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
0.5 5 0.007 0.007 150 40,000 0.005 0.005 100 30,000
0.5 2.5 0.025 0.05 500 40,000 0.02 0.04 350 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
1 33 0.03 0.07 700 40,000 0.03 0.07 500 30,000
0.15 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
1 2.5 0.05 0.1 1000 40,000 0.04 0.08 700 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
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
2 33 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
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
’ 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
3 3 0.25 0.4 2,800 40,000 0.25 0.4 2,000 30,000
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
0.5 6 6 0.14 0.3 1,600 30,000 0.1 0.25 1,000 25,000
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
12 12 0.06 0.1 600 16,000 0.015 0.04 200 12,000
6 4 0.3 0.6 2,400 30,000 0.3 0.6 1,800 25,000
0.75 12 8 0.15 0.3 1,000 16,000 0.1 0.2 500 12,000
18 12 0.08 0.12 700 10,000 0.02 0.06 200 8,000
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
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
10 33 0.7 1.5 3,400 20,000 0.6 1.2 2,400 16,000
15 5 0.6 1 3.000 18,000 0.6 1.2 2,000 14,000
1.5 20 6.7 0.5 0.8 2,400 16,000 0.4 0.6 1,400 12,000
25 8.3 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
15 3.8 0.8 1.6 3,400 16,000 0.8 1.6 2,400 12,000
) 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 33 1 2 3,600 12,000 1 2 2,400 9,000
3 30 5 0.8 1.6 3.000 10,000 0.4 0.8 1,800 7,000
50 8.3 0.5 1 1,800 6,000 0.25 0.5 800 4,000
X EHTHISHRNASER. BRBRREMN TR E RSB
KANRE ap RVHETINE, ae RH B,
XORERTIN, BRMMARAIL R AR e R A LA
& x SN, FEERTRAT, SRR AR,
. X W R E
#These recommended cutting conditions indicate just reference. It should be adjusted according to milling shape and machine type.
#Depth of Cut : ap=Axial Depth of Cut / de=Radial Depth of Cut.
#Reduce both spindle speed and feed at same rate for chattering and also for insufficient spindle speed of a machine.
#Water-insoluble cutting fluid is recommended.




A\ B4 OOEE 5 EHREEEET Atention on Safety

1) ZEMTIEFERN, BHINOURIRETIT].

2) EOEFHIETITI.

3) ATRE, ERATIARHEHHINRE.

4) EAEATIEMEZFRMIAAEMNTIE. TIREREETIRORESEHIRIT.

5) MITHLREEL .

6) EMEME TIR RGHIMART .

7) ERBE L HRRFAER RSB ARBH S 5.

8) RIBLFRAIRIERIZE ARG R . EAYIHIHAT, BRI AIEMEL % & KTE
MEINFEARLE.

9) MISEFMLESHEAR (REFSTET) i, BEZEFIEMT.

10) IE/IBUETIR.

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) Itis 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 water insoluble 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.

VEGETABLE
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Specifications may change without notice for improvement.
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