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Long Neck End Mill for Copper Electrode

II=E6T IIERAOE Cutting example 1 Comparison of processing surface

DHR237

- il - 9TEYFH  Material : Tough-Pitch Cooper QI TENLREE
e J—S5 N I RKBHELIEIE Coolant: Water-insoluble fluid T
=~ oA AY oo
@ LWk E TSRS = 2 1= IR gz | WE
Sharpness shearing ability and strong edge. P RBEC LT
- Bznst | Process Side finishing
= - Sy = _ H | =]
ZZAR<KUEIESEET!  well-designed tool shape ! o DHR237 | S W
Tool 93x15 | ,5%3, | |Beginning firet 63 T S AR
» S, 0S5, R ———— HRERTEET,
.W’J\f&# YYw>vai1z2 |\ @T%Fﬁ S@hﬁill [min 131 10,000 Ra:0.075um Striped patterns
Using micro gash land . are happened by
9 9 ’ ii")dizlg [mm/min] 600 using rival.
Fee =
.- . o= 1 0B — ]
PNKZRELBASI—FEOREN 7Y TUET | §)UiA%E apxaelmm 45%0.03 MI#
. .- L . Depth of cut After 10 hrs
Keep cutting ability while increasing the strength of ! | -
the corner part ! Ra:0.067 um | Ra:0.090 um
MIHX:8 X 15mm (JIIRE 12mm) DHR237 (3. HRAIEEESLZELET.
Work size: 8x15mm (Cutting depth 12mm) DHR237 stabilizes surface quality and roughness.

T EGRARER Cutting example 2 Copper Tungsten multi profile electrode

@D LICERE R HFERARDEFE

Development of the most suitable cutting edge shape for milling copper.
. B : $§9 7 AT > Material: Copper Tungsten (W70%-Cu30%)
c J—=5 b FKBHEYIHEE Coolant: Water-insoluble fluid
« $eH0TESRT : 1 B5RY 40 9 Total cutting time: Thr 40min

NIREZR/IBRICT BUNKET K FTDRLA—X
BHEHATIRET T |

Fine cutting ability to minimize generating burrs and
high chip disposal !

DHR237
HA @RS
Sharp cutting edge

— kB 5E
General cutting edge £

O HmIZMm EEE3RUNA 37.5°

37.5°helix angle achieved high quality processing surface.

HEMTHBMI VT AT >, REMG DHR237 B S5HMBRIRERE LI
BETIINATEET !

DHR237 can process fine profile with stable accuracy even in processing tough material
of Copper Tungsten.

7—7H 142X 10 X 30mm
Work size: 10x30mm

= p ~ A Ay MZIK  Microslitsh ] 2K Fi i fil FERAZIR  Cylindrical st il
cRTIT7IVRINARGEIARD 2 BS VN [AIE] & [EVWSE] - Flute length L/D=2 is a right balance for [Rigidity] and OREBR ) ~FAR  Microsit shape @REBRARAR  Fine prism profile SFIERFAR  Cylindrical stage profile
THRERBUVERETTY ! [Usability] of square end mills! ' &IE Slot width [mm] N #IE Slot width [mm] #8 width [mm]
g b= (V=S HUME | RAIE = JEVME| RAIE
cRUNAZESTEZETTNERT7 v | - Strong helix angle improves shearing ability ! Target | Actual , Target | Actual Target | Actual
THRT B & NEPOIEA S A 2 THIEBEF A EN. NTEIC Too strong helix angle might be causing bad effect on 0.31010.307 " Al 0.600]0.601 " 1.800]1.797
BEIEANZ = L cutting surface and increasing cutting resistance. : : S| =0 2001 0.599
TERRE « HEHE Roughness |Bng Deflection *ﬁ"f - - - fﬂl.h f|' EHEE  Roughness
fHE Roughness £ Deflection
~ v — \ T » N ° Ra 0.10Tum | 0.001Tmm a Ra 0.182um
37.5 °is the best helix angle that achieved shearing ability and fine cutting surface !
9 9 y 9 ﬁﬂi’h D) ﬁ:J;H‘ 3‘T=IE|RhU 1iJ}:1l'f‘ J%HX;:J {iJﬁ('f‘
N . . _ _ L I TiE Roughing Finishing MTIE Roughing Finishing I TiE Roughing Finishing
Hnl'bnﬁl 37.5°(DHR237) 30° 45 Eiﬁﬁlﬁ*}) ) EH 0)7:"]:[(«. ﬁﬂ: b}ngﬁf‘lj( t DLC O— Process BT HBIEiLT Process BT {HENLT Process 18 AUAMIT AET
eélixangle 'gh helix F U7 DBBEYNET. BRMAESEME Slotting Side milling Slotting Side milling 018 Helical miling Side milling
BE (- — ERTE DHR237 DHR237 ERITE DHR237 fERATE DHR237
pIN:=10) m;%ﬁjﬁfﬁ(“\bi\ L’Z‘-° - | Tool $0.3X1 ¢0.3X2 Tool ¢0.5X1.5 Tool ¢0.8X3
TEBERT A — S OIS > T AT 2 THRFHCY | B min '] 25 000 EEHmin '] 26,000 EEHImIn'] 12000
Images of milling contact Specialized edge profile and DLC COATING Spindle speed ' Spindle speed ' Spindle speed '
S realized high quality machining on copper 7% )& [mm/min] 200 7% )& [mm/min] %4 EE [mm/min]
RS20 Lo e o aualty goncopp Feed 100 150 Feed 500 550 Fecd 500
Realize long life processing on tough UAaR dolmml | 0.01 13501300005 | | DURBE dpxeim| o0 6 07 10.3%0.02|0.3%0.005 _ ap 0.02
T EREATR material of Copper Tungsten. pepth ofcut 0.005% Cepth of et 2R apkiem | D | 0,50,02|0.5%0.005
Blade contact points 1 1 5 Zféﬂkt [mm] 0.005 - gfola{(t [mm] 0.05 0.005 - EPnOn Y (Helical R =0.25)
11|
(gpgﬁi) A THRS 4243 129 ATBERS 135 7% LR [mm] 025 | 0005 _
) & T Cutting time 42min 12min Cutting time 13min Stock . :
> 3 g 5 :
ISR 6.5X8mm (JITHEE 1.5mm) MR 6.5X8mm (JITRE 1.5mm) DTESRS 335
Vja;;n Exc;eéent Exce_IJIent No{riinal Work size 6.5x8mm (Cutting cj';pth 1.5mm) Work size 6.5x8mm (Cutting g{':apth 1.5mm) Cutting time 33min
TR _ 5 ke - . MIHAR 6.5x8mm (MRS 3mm)
Burr and deflection Excellent Normal Excellent >><<(731:;e|;§|}t p(riga\g?rgg.ggZ%Terisuﬁgceat?—%.:(l):s - Vil S 6.5x8mm (Cutting g:pth 3mm)
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Long Neck End Mill for Copper Electrode
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QRSN LIZO> TRy IR=ILI>RI ), R
OUINkEft EFERMUEMAIIE 2R UNA [37.57] ZHAL. NTENOEMRAVEEZIHILET,
OEsiﬁfI:ém::}Jﬁéﬁct DLC_:I—?‘»r >7NCE . REBOBRAUNDRE LI ATETY . Slot] [Side I'Fajl
@Y TRAT VEBRONILICEEHNTY .
@ Long neck ball end mill specialized for processing copper alloy. e —
.Hgtix angt‘e 37.5 degrees tq achieve both sharpness and ﬁmshed surfgc_e qual'\ty that prevents scratches on cutting surface. M é 37.50
@ High quality and stable milling performance with long tool life by optimized design and DLC COATING. DLC
@ Processing copper tungsten electrodes is also effective. “
#HEIF work Material
bi HITRT>
Copper ___|Copper Tungsten
O O
B [N mm / ffi#& : [ Unit [Size : mm / Retail Price : JPY]
J—RNo. O)FE [(MBEHE| (OFVE |(ETFE| (NEA |Dvr>I8| V2R | BEMIE | Acualeffective Zn_gtf ﬂﬁﬂiﬂ?fﬁi@ile of workpiece. J—KNo. DI | (AERR| (AR |(dIEFE| (NEA | Y1278 LR | REME | Acual effective Zn_gtz ﬁﬂﬁﬁ?fﬁﬁfi.e of workpiece.
Code No. Dia. Effective Length | Length of Cut | Neck Dia. | NeckTaperAngle | Shank Dia. | Overall Length | Retail Price 30 T 130 > 3 Code No. Dia. Effective Length | Length of Cut | Neck Dia. | NeckTaperAngle | Shank Dia. | OverallLength | Retail Price 30 T 1730 > Y
07-00100-01003 01 0.3 0.2 0.085 12° 4 45 12,700 0.34 0.36 0.38 0.40 0.44 07-00100-20060 6 4 1.94 12° 4 50 9,200 6.40 6.69 7.00 7.34 8.15
07-00100-01005 0.5 0.2 0.085 12° 4 45 13,300 0.55 0.58 0.61 0.64 0.71 07-00100-20080 8 4 1.94 12° 4 50 9,200 8.48 8.86 9.28 9.74 10.80
07-00100-02005 0.5 0.4 0.18 12° 4 45 9,500 0.57 0.59 0.62 0.65 0.72 07-00100-20100 10 4 1.94 12° 4 50 9,300 [ 10.57 11.04 11.56 1213 13.45
07-00100-02010 0.2 1 0.4 0.18 12° 4 45 10,000 1.09 1.14 1.19 1.25 1.38 07-00100-20120 2 12 4 1.94 12° 4 50 9,300 | 12.66 13.22 13.84 14.52 16.11
07-00100-02015 1.5 0.4 0.18 12° 4 45 10,500 1.61 1.68 1.76 1.85 2.05 07-00100-20140 14 4 1.94 12° 4 50 9,300 | 14.74 15.40 16.12 16.92 18.76
07-00100-03010 1 0.6 0.28 12° 4 45 10,000 1.09 1.14 1.19 1.25 1.38 07-00100-20160 16 4 1.94 12° 4 60 9,500 | 16.83 17.58 18.40 19.31 Free
07-00100-03015 0.3 1.5 0.6 0.28 12° 4 45 10,500 1.61 1.68 1.76 1.85 2.05 07-00100-20200 20 4 1.94 12° 4 60 9,500 | 21.00 21.94 22.97 24.10 Free
07-00100-03020 2 0.6 0.28 12° 4 45 11,000 213 2.23 2.33 2.44 2.71 07-00100-30100 10 6 2.85 12° 6 50 9,700 | 10.79 11.27 11.80 12.38 13.74
07-00100-04010 1 0.8 0.37 12° 4 45 8,700 1.1 1.16 1.22 1.28 1.42 07-00100-30150 3 15 6 2.85 12° 6 60 10,100 | 16.01 16.72 17.50 18.37 20.37
07-00100-04020 2 0.8 0.37 12° 4 45 8,900 2.15 2.25 2.36 2.47 2.74 07-00100-30200 20 6 2.85 12° 6 60 10,500 | 21.22 2217 23.21 24.35 27.01
07-00100-04030 04 3 0.8 0.37 12° 4 45 9,100 3.20 3.34 3.50 3.67 4.07 07-00100-30250 25 6 2.85 12° 6 70 11,500 | 26.43 27.62 28.91 30.33 Free
07-00100-04040 4 0.8 0.37 12° 4 45 9,300 424 4.43 4.64 4.87 5.40 07-00100-40150 15 8 3.8 12° 6 60 9,000 [ 16.13 16.85 17.64 18.51 20.53
07-00100-05015 1.5 1 0.46 12° 4 45 8,500 1.66 1.73 1.81 1.90 2.1 07-00100-40200 4 20 8 3.8 12° 6 60 9,600 | 21.34 22.30 23.34 24.49 Free
07-00100-05020 2 1 0.46 12° 4 45 8,700 2.18 2.28 2.38 2.50 2.77 07-00100-40250 25 8 3.8 12° 6 70 10,700 | 26.56 27.74 29.04 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 07-00100-40300 30 8 3.8 12° 6 70 11,100 | 31.77 33.19 34.75 Free Free
T 07-00100-05040 | 4 1 0.46 12° 4 45 9,100 4.6 4.46 4.66 4.89 5.43 07-00100-60200 20 12 5.8 - 6 60 11,000 | Free Free 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 07-00100-60300 6 30 12 5.8 - 6 70 12,000 | Free 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 07-00100-60500 50 12 5.8 - 6 90 18,000 | Free Free Free Friee Free
07-00100-06030 3 1.2 0.56 12° 4 45 9,600 3.22 3.37 3.52 3.70 4.10
07-00100-06040 06 4 1.2 0.56 12° 4 45 9,800 4.26 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
07-00100-08030 g 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 5.43
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 4.13
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 8.1
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 14.49 16.08
07-00100-15060 6 3 1.45 12° 4 50 9,400 6.37 6.66 6.97 7.32 8.1
07-00100-15080 15 8 3 1.45 12° 4 50 9,600 8.46 8.84 9.25 9.71 10.77
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
DHR237 AZD)XBHMR(L1NEH/RUTLEEL.  X(7)FBEETYT.
When you order, indicate DHR237 (D)X (21). () is reference value.
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tﬂ'ﬁﬂ%ﬁ:é}%ﬁ Recommended Milling Conditions

Notes

T —Z 2 NIRKBHHEPBEHESH LET,
#Recommend to use the milling condition as just reference. Adjust milling conditions according to machining shape and machine status.
#*Depth of Cut : ap=Axial Depth of Cut / ae=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.

RHEIA # /I TRT>
Work Material Copper Copper Tungsten (W70%-Cu30%)
am " am #
. ;gi%t Side Milling Slotting Side Milling Slotting
E ) BAR | BIR | gy | womE | QURKE | OER EUEE | JUNAE | OER |RUEE|  DURGE | DER | RUEE | JUNsE
Dia. Effective Lengt OL)/%,’ Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut | Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
min'  [mm/min| dpmm | demm | min"  |[mm/min| dpmm [ min" |mm/min| dpmm | demm | min" |mm/min| dp mm
10 3.3 |[16,000| 2,400 3 0.12 | 14,000| 2,000 | 0.7 12,000| 1,800 24 1008 |11,000f 1,500 | 0.5
e 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 8,000f 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 7,0001 700 | 0.15
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
A 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 5,000 800 | 0.2
20 33 7,000| 2,400 6 0.3 6,000| 2,000 | 1.2 5,000| 1,600 4 0.2 4,500| 1,200 | 0.8
6 30 5 5,000| 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
XA FSEBTT . EEONLIIERS KOEAEMEIC TUHIRGEREL TIZS 0,
#Y)IAZRED ApFREHEDYIAAKE. aelFERABEDYIVIAHEZERLET,
MECUNRET B5E(EF. BEHEXUEREZR DG TRFTILEE L,
w = Flo. EMOEGEHNEY BVBESEEKICEILAGTRFTILES L,

il ] I T AT
Work Material Copper Copper Tungsten (W70%-Cu30%)
fm & RIE &
TR Side Milling Slotting Side Milling Slotting
VE AR PR | mmy | xumE| 9URGE | DS | XURE | 00AME | DI |ZURE | OUAGE | DEH | XURE | 1928
DL | soindespeed | Feed Depth of Cut SpindleSpeed | Feed | Depth of Cut | SpindleSpeed | Feed Depth of Cut SpindleSpeed | Feed | Depthof Cut
min’  [mm/min| dpmm | demm | min" |mm/min| dpmm | min" |mm/min| dpmm | demm | min" |mm/min| dp mm
o 0.3 3 40,000| 180 0.1 | 0.006 | 40,000 170| 0.01 |30,000f 120 | 0.05 | 0.004 |30,000| 110 | 0.006
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
0.5 2.5 ||40,000| 400 0.2 | 0.008 |40,000{ 380 | 0.02 |30,000f 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]30,000f 220 | 0.1 0.004 | 30,000 200 | 0.008
1.5 7.5 |40,000| 300 0.2 | 0.004 | 40,000{ 250 | 0.01 |30,000f 200| 0.1 0.003 | 30,000/ 130 | 0.005
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
0.3 1.5 5 40,000 450 0.3 | 0.008 |40,000| 400 | 0.025 |30,000f 300| 0.15| 0.006 |30,000f 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 |30,000f 220 | 0.008
1 2.5 |40,000| 700 0.4 | 002 |40,000] 650 0.045|30,000f 500| 0.2 | 0.014 |30,000f 450 0.025
2 5 40,000| 600 0.4 | 0.015 [40,000] 550 | 0.03 |30,000f 450 | 0.2 | 0.01 |[30,000] 400 | 0.02
04 3 7.5 ||35000| 500 0.4 | 001 |35000] 450 0.02 |26,000| 350| 0.2 | 0.007 |26,000f 300 0.015
4 10 28,0001 350 0.4 | 0.006 |28,000f 300 | 0.015|24,000f 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| 03 | 0.02 |[30,000] 550] 0.05
2 4 38,000f 800 0.5 | 0.02 |[35,000] 700 | 0.055|28,000| 550| 03 | 0.016 [26,000] 450 | 0.04
0.5 g 6 35,000| 700 0.5 | 0.015 |32,000] 600 | 0.04 |26,000f 500| 0.3 | 0.012 |25000f 400| 0.03
4 8 28,000| 550 0.5 | 0.008 | 26,000/ 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 [15000] 180 | 0.01
2 3.3 [38,000| 1,000 0.6 | 0.025 |35,000| 850 | 0.1 28,000/ 700 | 0.4 | 0.018 [26,000] 650 | 0.08
3 5 32,000/ 800 0.6 | 0.02 |30,000f 700 | 0.08 |24,000f 550| 0.4 | 0.014 22,000 500 0.06
06 4 6.7 (28,000f 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 |18,000f 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 |24,000f 1,000 | 0.6 | 0.03 |22,000| 900 | 0.1
4 5 26,000| 1,100 0.8 | 0.03 |24,000| 1,000 | 0.12 22,000 850 | 06 | 002 |18000| 650] 0.08
08 6 7.5 |22,000| 900 0.8 | 0.02 |18,000{ 650| 0.08 |16,000f 600 | 0.6 | 0.014 |14,000f 500 | 0.06
8 10 16,000/ 600 0.8 | 0.01 |16,000f 500| 0.05 |14,000f 450 | 06 | 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|f 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 |12,000f 650| 08 | 0.014|11,000{ 550 0.05
12 12 10,000 700 1 0.01 |10,000| 650 | 0.05 9,000f 450 | 0.8 | 0.007 | 8,000 400 | 0.035
() 4 18,000| 2,200 1.5 1 0.08 |16,000| 1,800 | 0.3 15,000| 1,600 | 1 0.05 |14,000| 1,200 | 0.2
e 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
12 8 12,000| 1,200 1.5 ] 0.04 |11,000| 1,000| 0.15 |10,000f 800 | 1 0.03 9,000f 650 | 0.1
16 10.7 || 10,000| 900 1.5 | 0.02 |10,000| 800 | 0.08 8,000f 600 | 1 0.015 | 7,000| 500 | 0.06
6 3 18,000| 2,500 2 0.1 16,000| 2,200 | 045 |[14,000| 1,800 | 1.5 | 0.08 |12,000f 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| 1,700 | 1.5 | 0.05 9,000f 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 8,000f 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 7,000f 650 | 0.12
20 10 9,000| 1,000 2 0.03 8,000 850 0.12 7,000f 700| 15 | 0.02 6,000f 550 | 0.08




RMEENTAO 7RV IR—ILIVRIIL Long Neck Ball End Mill for Copper Electrode

DRB230

DRB230 SEENITAO> 72y IR—ILIV R
Long Neck Ball End Mill for Copper Electrode

1

" — 3 LY = ~ .
tﬂhﬂ*ﬁﬁ < ,%*%Et;}]ﬁ;llk High accuracy edge profile with sharpness shearing ability. 8 8 g _—V W
% § S | ] §
[SYS¥YS) . ‘ — %
@LENFT VIS EICH U MNKORWATRIC TS & T [/AVINE] &[EEENT] 25XIR! 883 — ) ‘
HAEBI% @ Comparing to highly viscous copper alloy, edge profile with sharpness shearing ability realized burr R£0.002 (R£0.2) ‘ oaty
suppression and high precision. %R+0.003 (0.2<R=0.5) inclned Angle
. S . N #R£0.004 (R>0.5)
B2/81 SRR ORENAIANDY —LL RADBEICKY .. AFARZEED LIzBRAGIITATIEEIC !
2l @ Seamless on preripheral cutting edge and R realized high-quality machining by edge profile. #DRB230 O RIBEEENED 1/2 B#EL ULICBETY . SIS SR
R accuracy of DRB230 is based on a half value. Suppres chattering by
point milling
OGN L0V T2y IR=ILITRI ),
@UINGEHVWIFIRE DLC I—F 1 > 7L LY. REEOERAN DRELLINIHATEETT .
HAEBIE O35> 727 BBONLICHEIHTY -
- @ Long neck ball end mill specialized for processing copper alloy. o
Sharp cutting edge @ Sharp edge shearing ability and DLC coating realized high quality and stable a long life processing. 3D M @ | &
Sﬁxl\"'f%)lfﬁ’ﬁ @ Processing copper tungsten electrodes is also effective. [N
|/
Strong spiral shape
#WHEIMT Work Material
EiT] IV T AT
Peripheral edge seamless shape EoRRE] ConREMICNgGstEN
©) O
BT [HE © mm / ffi#& - 1 Unit [Size : mm / Retail Price : JPY]
pA | Lk VA . 7 —J HEEAICHT BREN
ﬁE oo U)'HEEI;H_’,?)Z Compared to conventional products J—KNo. | RA-ME| (0)EHE| (Q)FE | D)VE |METE| (1ER | 0y 78| ORE | BEMH | Acusl effecive |ength’iﬁpfdm§ﬁnﬁf§f§ of workplece.
Code No. Radius Effective Length | Length of Cut Dia. Neck Dia. |NeckTaperAngle | Shank Dia. | Overall Length | Retail Price 30 1 1°30° > 3
- WHIA : 9 T7EY FE Material : Tough-Pitch Copper 07-00530-00503 RO.05 0.3 0.07 0.1 0.085 12o 4 45 13,900 0.34 0.36 0.37 0.39 0.42
*7=3 b RKBEMYIELE  Coolant: Water-insoluble fluid 07-00530-00505 05 | 007 | 01 |0085 | 12 4 45 [14500| 055 | 057 | 060 | 063 | 069
- (ORI TSRS © 750509254 (&5(8) Total cutting time : 75hr 25min (total) 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
J—JH1 X 50X 50mm  (Work size: 50 X 50mm) 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
AITERE 16.0mm - (Cutting depth 16.0mm) 07-00530-01015 1.5 | 0.15 02 | 018 12° 4 45 112,700 160 | 167 | 175 | 183 | 202
MITE A L) it E (5 £k @ Processiy 07-00530-01510 1 0.2 0.3 0.28 12° 4 45 11,600 1.08 1.12 1.17 1.22 1.34
Process Rotighing aemkfinishing Finishing 32 G 07003001515 |ROAS | 15 | 0.2 03 | o028 | 12 4 45 |12100| 160 | 167 | 174 | 182 | 2.00
EETE DRB230 R1X16 (RERWA St EFETIEIATID) — ' : : : : - ’ : : : : :
Tool (Machined by one end mill from roughing to finishing.) 07-00530-01520 2 0.2 0.3 0.28 12 4 45 | 12600 | 212 2.21 2.31 2.42 2.66
@?ﬁ%ﬂ[minJ] 10.000 10.000 12.000 07-00530-02010 1 0.3 0.4 0.37 12° 4 45 10,100 1.10 1.14 1.19 1.24 1.35
SRlIdIchRes oo | 2 | o3 04 | 037 | 12 4 45 (10300 215 | 223 | 233 | 243 | 268
légjgfg[mm/mm] 1,200 1,000 500 T 07-00530-02030 ’ 3 0.3 0.4 0.37 12° 4 45 10,500 3.19 3.32 3.47 3.63 4.01
A= - - 4 0.3 0.4 0.37 12° 4 45 10,700 4.23 4.41 4.61 4.83 5.33
tlVAZE[mm]ap X ae % % N 07-00530-02040 !
Depth of cut 0.25x0.5 0.05x0.05 0.03x0.03 07-00530-02520 2 | 035 | 05 |o046 | 12 4 45 | 9900 | 217 | 225 | 235 | 245 | 269
Z%b{k’ﬁ[mm] 0.1 0.03 _ 07-00530-02530 R0.25 3 0.35 0.5 0.46 12° 4 45 10,100 3.21 3.34 3.49 3.65 4.02
oc .
FARER SESR947%) 07-00530-02540 4 0.35 0.5 0.46 12° 4 45 10,300 4.25 4.43 4.63 4.85 5.35
ITERE ARFE305 2634853 Shr 47min (Profile) 07-00530-02550 5 0.35 0.5 0.46 12° 4 45 110500 | 5.30 5.52 5.77 6.04 6.68
Cutting time 4hr 30min shragmin | EE 2R FINISH 070053003020 2 [045 | 06 |056 | 127 | 4 | 45 | 7700| 217 | 225 | 234 | 244 | 268
07-00530-03030 3 0.45 0.6 0.56 12° 4 45 7,900 3.21 3.34 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 4.43 4.62 4.84 5.33
FEERIERSR  Accuracy measurement result :
.*ﬁfi‘/ﬂ]ﬂiﬁ‘n% y I 07-00530-03050 5 0.45 0.6 0.56 12° 4 45 8,300 5.29 5.52 5.76 6.03 6.66
JBLMES.000mmA S DFiEREmMM) | EAEE (Ra:um) JN1) E(mm) MTRENELSE 07-00530-03060 6 0.45 0.6 0.56 12° 4 45 8.500 6.34 6.61 6.90 7.23 7.99
HENES Dimension error from the target value 5.000 (mm) Surface roughness Burr amount Measurement position of machining accuracy. : : : - ’ : : : : ’
Comparative content ATETEA AREfEB AFEEC 07-00530-04030 3 0.6 0.8 0.76 12 4 45 7,900 3.20 3.33 3.47 3.62 3.97
Measurement position A Measurement position B | Measurement position C 07-00530-04040 RO4 4 0.6 0.8 0.76 12° 4 45 8,100 4.25 4.4 4.61 4.82 5.30
AET—7 Start Finish Start | Finish | Start | Finish C 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
I‘_ﬁiﬁ]ﬁnﬁﬁiﬁuﬁ (a);j;ngmﬁf;{sﬁ?) 1EE 1st 0.002 0.008 0.129 0.135 0.040 0.049 07-00530-04080 8 0.6 0.8 0.76 12° 4 45 8,500 8.42 8.78 9.17 9.60 10.61
e —— — AT SR TRNT T Os 07-00530.05030 3 |o7s | o1 095 | 128 4 45 | 7500 322 | 335 | 348 | 363 | 397
t g ; ; . . .
DRB230 ° 07-00530-05040 4 0.75 1 0.95 12° 4 45 7,500 4.27 4.44 4.62 4.83 5.30
S8 sth | 0.003 QLo | ek || ORED || GRS || B R 07-00530-05050 5 | 075 | 1 095 | 12° 4 45 | 7700| 531 | 553 | 576 | 602 | 663
@ A I—F 1 T ORKRBTE 1 DNT—7 # NI LS THEAREN EHE SRR SRS NH-35P |‘\| 07-:00530-05060 | RO.5 6 0.75 ! 0.95 12 4 45 | 7700| 635 | 662 | 690 | 722 | 796
KEL BEHEUNHBEIIDRETL, AR EERER X 100 07-00530-05080 8 0.75 1 0.95 12° 4 45 8,100 8.44 8.79 9.18 9.61 | 10.61
@ DRB230 (F 1 ANDTETS5 DNT—7% NI 2 ENTE. TEPEHED Mesuring Instrument : ®
BLEAES . bn@@ufﬁbtﬂﬂl;ﬁfﬁ%%gﬂi L1 - Mitaka Kohki NH-35P (Ra) 07-00530-05100 10 0.75 1 0.95 12 4 45 8,100 | 10.52 | 10.97 | 11.46 | 12.01 13.26
@ In the conventional coated end mill for steel product, the dimensional error was Optical microscope x 100 (Dimension) 07-00530-05120 12 0.75 1 0.95 12° 4 45 8,100 | 12.61 13.15 13.75 14.40 15.92
large when processing one workpiece, and the surface quality was also noticeable. . N o ox . -
@ DRB230 was able to process five workpieces with one tool, with little change in DRE230 711—)L.=|={?:(R) X B (2) ZIRL T L, X(Y)_[;”%E—C“a’°
When you order, indicate DRB230 (R) X (21). (1) is reference value.

dimensions and surface quality, and it gave a stable and it ensured an outstanding
surface quality.
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B@NLAO> 7%y THR—-LI2 K3 tﬂﬁﬂ%ﬁ%#ﬁ Recommended Milling Conditions

Long Neck Ball End Mill for Copper Electrode

HHI | WI>TRAT>
Work Material Copper Copper Tungsten (W70% - Cu30%)
Jmf HEE 0 RAHE 2R EEE P4 RAHE )R EEE
=< R X BEWE BUNE Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
ﬁ e Radius Effective Length D
5 - — - —
g L/D ap mm de mm mm/min min ap mm de mm mm/min min
ety 0.05 0.3 3 0.01 0.01 200 40,000 0.008 0.008 150 30,000
Indlined Angle ) 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 1,000 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 3.3 0.12 0.2 1,600 40,000 0.12 0.2 1,200 30,000
#4457 [<H% : mm / ff# : [ Unit [Size : mm / Retail Price : JPY] 3 5 0.1 0.14 1,000 40,000 0.08 0.1 700 30,000
J—KNo. |RFE-M¥E| (0)EHE| ()NE | O)NE |(QEFE| (NEA | DvrI8 | O2R | B e e e 03 : o7 257 o 290 20000 e 20 = 2209
_ ) o . Yy : -7 9 9 '
Code No. Radius Effective Length | Length of Cut Dia.x Neck Diaft Neck Taper Angle | Shank Dia:.: Overall Length | Retail Price Actu’aleffectlveler:gthdepend:ngorlmclmedarlgleofworkpleﬂce. 5 8.3 0.05 0.08 600 27,000 0.02 0.04 300 22,000
30 1 130 2 3 6 10 0.04 0.06 500 25,000 0.01 0.03 200 20,000
07-00530-07506 6 1.1 1.5 1.45 12° 4 50 7,700 6.34 6.59 6.87 717 7.88 3 3.8 0.15 0.3 2,000 40,000 0.15 0.3 1,400 30,000
_oroosworsz | RO75 | 12 1.1 15 | 1.45 12° 4 50 | 8700 1260 | 13.13 | 1371 | 1435 | 1584 0.4 g ; - 8-82 8-?5 1'888 38’888 8-(1)5 8-16 11?88 %!888
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 8 10 0.05 0.06 700 22.000 0.02 0.025 300 16,000
07-00530-10040 4 1.5 2 1.94 12° 4 50 7,900 4.27 4.42 4.58 476 517 3 3 0.25 0.4 2,800 40,000 0.25 0.4 2,000 30,000
07-00530-10060 6 15 2 1.94 12° 4 50 | 7900| 636 | 660 | 686 | 715 | 783 4 4 0.2 0.4 2,400 40,000 0.2 0.4 1,600 30,000
| e B 5 5 0.16 0.3 2,000 35,000 0.12 0.25 1,400 27,000
_ 07-00530-10080 | 8 1.5 2 1.94 12 4 50 8,100 8.44 8.78 9.14 9.54 | 10.48 05 6 A 014 03 1600 30000 01 0.25 1.000 25.000
07-00530-10100 R1 10 1.5 2 1.94 12° 4 50 8,100 | 10.53 10.95 11.42 11.94 13.14 8 8 0.12 0.2 1,000 25,000 0.06 0.1 500 18,000
07-00530-10120 12 1.5 2 1.94 12° 4 50 8,100 | 12.61 13.13 | 13.70 | 1433 | 15.79 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
07-00530-10160 1 1. 2 1.94 12 4 1 16.7 17.4 18.27 19.12 F . :
Bihediatio 6 > & >0 | 8100} 1678 o | 18 ° ree 6 4 0.3 0.6 2,400 30,000 0.3 0.6 1,800 25,000
07-00530-10200 20 1.5 2 1.94 12° 4 60 9,000 [ 20.96 21.85 22.83 23.90 Free 0.75 12 8 015 0.3 1,000 16,000 0.1 0.2 500 12.000
07-00530-10250 25 1.5 2 1.94 12° 4 60 10,000 | 26.17 | 27.30 | 28,53 | 29.89 Free 18 12 0.08 0.12 700 10,000 0.02 0.06 200 8,000
07-00530-15100 10 | 25 | 3 285 | 12 6 60 [10300| 1073 | 11.14 | 11.59 | 12.09 | 13.26 h 2 Oe5 O 21000 U000 Oe. 0.8 2,400 22,000
—_— . 6 3 0.45 0.8 3,000 27,000 0.45 0.8 1,800 20,000
_ 07-00530-15150 | 15 2.5 3 2.85 12 6 70 10,500 | 1594 | 16,59 | 17.30 | 18.08 | 19.89 8 2 04 0.8 2.400 25.000 04 0.8 1.600 18,000
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 1 10 5 0.3 0.6 2,000 22,000 0.25 0.5 1,400 16,000
07-00530-15250 25 2.5 3 2.85 12° 6 70 |11,000 | 2637 | 27.48 | 2870 | 3004 | Free 12 6 0.3 0.6 1400 16,000 0.25 0.5 900 12,000
— | 5 16 8 0.25 0.5 1,000 12,000 0.12 0.25 500 9,000
07-00530-15300 30 2.5 3 2.85 12 6 70 12,000 | 31.58 | 32.93 | 34.40 | 36.03 Free 20 0 015 03 800 10,000 0.06 K 350 8.000
07-00530-20100 10 3 4 3.8 12° 6 60 9,500 10.83 | 11.22 | 11.66 | 12.14 | 13.25 25 125 0.08 0.15 600 8,000 0.03 0.05 200 6,000
07-00530-20150 15 3 4 3.8 12° 6 60 9,500 | 16.04 | 1667 | 17.36 | 18.12 | 19.89 10 3.3 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
07-00530-20200 20 3 4 3.8 12 6 60 11,300 | 21.26 | 22.12 | 23.06 | 24.10 F : : J :
R ree 15 20 6.7 05 0.8 2,400 16,000 0.4 06 1,400 12,000
07-00530-20250 25 3 4 38 12° 6 70 12,000 | 26.47 27.57 28.77 30.09 Free 25 83 0.4 06 1,800 12.000 0.2 0.3 900 10.000
07-00530-20300 30 3 4 3.8 12° 6 70 12,500 | 31.68 | 33.01 34.47 Free Free 30 10 0.2 0.4 1,200 8,000 0.08 0.15 500 6,000
07-00530-20400 40 | 3 4 |38 12 6 80 | 13500 | 4211 | 4391 | Free | Free | Free 10 25 ! 16 4.000 16,000 08 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
07-00530-30200 20 6 6 5.7 - 6 70 12,500 | Free Free Free Free Free 20 5 0.8 16 3.000 14.000 0.8 16 2.000 10.000
07-00530-30300 | R3 30 6 6 5.7 = 6 80 13,100 | Free Free Free Free Free 2 25 6.3 0.6 1.2 3,000 14,000 0.5 1 2,000 10,000
07-00530-30500 50 6 6 5.7 - 6 100 | 15,200 [ Free Free Free Free Free 30 /7.5 0.5 ! 2,400 12,000 0.3 0.5 1.200 7,000
— N 5_ X ' 40 10 0.4 0.8 1,200 8,000 0.15 0.3 500 5,000
\I/DVIEBBO ﬂ?;)bfhf(s) ggizoﬁ(('z)(l;)(ffamb'(’(tt%\o i((v’)).lat%?%ﬁ'@?r 20 33 1 2 3,600 12,000 1 2 2,400 9,000
e you order incleate v T reerence e 3 30 5 0.8 16 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
MAYIEIREEBEETT . EEONTHRS LOEREHECTUBIEEZREL TS0,
XY AAKEDAPERESABDYAHE. AelFEY T 71— RERULET,
XEEUNRET Z155(F. OEHEX)EEERUAGTRFTIATO,
& = Flo. FHOEHNRY BWESHEKRICE LIS TRFTIZT 0,
R HAACBIEIEPHO % HED LET
%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 / ae=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.
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—A EL NN ZE ED;FE  Attention on Safety

1) I8/ —ZXHSMYHTERE. TEORUHL P, DEFEFICEERAZ VIS, £HICER
LT &,

2) NP EEERFTHAL VR L T LS,

3) TE%EAT 5B, WBTABRIHVETOT, LTH/N— - REXHIFEFEAL LS,

4) FIVEFIE, TEXMIABTICRE M EEAL TS0,
TEUFALFICL-onY EEEL. RhEDABEIICLTLES L,

5) #HIMIE. Lo WEEL T REE L,

6) TRARUVHHEIMOTEIR. 550U OBBLTHVTIEE N,

7) PIMIEMEIE . MIMPEREHICEE T, ARTILENHVET,

8) FRICIE U THIMIM & BIE L T £ & Vo RACEMYIEIR 2 R T 5158 . MIMICRET 5 KE
PHAB TN, KKEDBEF B ET, BAAMKRELTT o TLEE N,

9) EARICEE (IHIE - @) FPRELABER. ESICEMEED T LS,

10) TEOBER LEVT L EEL,

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 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.

VEGETABLE
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B AHEO7ICBHEOEmRIEHRE. WE - ARD LD FEECETTRHENTEVET,
Specifications may change without notice for improvement.




