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Radius Endmill for Exotic Alloys
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Radius Endmill
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RADIUS ENDMILL FOR EXOTIC ALLOYS
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. q%E Characteristics
@Enkmnﬁtm D (Tﬂftﬂ'ﬁ Excellent cutting performance and chip evacuation @ gﬁn U n%

Large helix angle
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Large helix angle (45 degrees) is used to improve cutting performance while providing smooth and
steady chip evacuation.
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The optimized web thickness and the shape and size of the flute provide tool rigidity and excellent
chip evacuation.
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The semi-mirrored surface and the special coating improve adhesion resistance and wear resistance.

@mﬁﬁﬁﬁt Improved fracture resistance

BSHEMES I 7 AMARICKD. (3 EHEISGEVLTKUVE
tﬂﬁ“@i%&g&,ﬂﬁg*u bmﬁ/ﬂ?ﬁ:li%ﬁi The semi-mirrored surface

Unique, smooth radius shape mitigates cutting impact and improves fracture resistance. E o~ [R——— A
@ BSHEIES YT ARAR
@ﬁ: _T'f yﬁoﬁm A G e GaEiie Unique, smooth radius shape
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Ultra-smooth coating with significantly improved coating hardness and heat resistance improves
tool life in heat resistive alloy machining.

W EAREE(EIEINI) Aoplication Examples (Side Miling)
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tIHIR cutting Lengtn (M) ) 1,300 1.500
EEIA Work Material @ F > RIVT7 18 inconel718 BLBIARIE staring Temperature For Oscization (C)

T ER 100l Diameter - @6xR1
PIHISG Cutting Conditions + Ve=20m/min, fZ:0.025mm/t, ap:Smm, 8.=0.5mm, Wet
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5 459 | [T 40| SSEHVL4000W-R ] r 40| SSEH4000W-R
Fluas 30 L 30
QLN QU ot
20 20
oD R 7= Tolerance 10 oD R 7= Tolerance 10
4050=80 L 290920770038 4050280 L 29020770038

6.0 <D —0.025~-0.047 0O 20 40 60 80 100 6.0 <D —0.025~—0.047 0 20 40 60 80 100
B MF ooy (81 © mm) B FAF soqy (B : mm)
FU FU
= Njﬁ EEEE oD, | r y/ L |eDs = Njﬁ 7(31;15!5 oD | r 1/ L |eDs
SSEHVL 4045W-R05 [ ] 45| 05 | 12 50 6 SSEH 4045W-R05 [ ] 45| 05 | 12 50 6
4045W-R10 [ ] 45| 1.0 | 12 50 6 4045W-R10 45| 1.0 | 12 50 6
SSEHVL 4050W-R05 [ ] 5.0/ 05 | 13 60 6 SSEH 4050W-R05 [ J 50| 05 | 13 60 6
4050W-R10 [ ] 5.0/ 10 | 13 60 6 4050W-R10 50| 1.0 | 13 60 6
SSEHVL 4060W-R10 [ ] 6.0 1.0 | 13 60 6 SSEH 4060W-R10 [ ] 6.0 1.0 | 13 60 6
SSEHVL 4080W-R10 [ ] 80 10 | 19 80 8 SSEH 4080W-R10 [ ] 80| 1.0 | 19 80 8
SSEHVL 4100W-R10 ® | 10.0| 1.0 | 22 90 | 10 SSEH 4100W-R10 ® | 100 1.0 | 22 90 | 10
4100W-R30 ® | 10.0| 3.0 | 22 90 | 10 4100W-R30 ® (100 3.0 | 22 90 | 10
SSEHVL 4120W-R10 ® | 120 1.0 | 26 90 | 12 SSEH 4120W-R10 ® | 120 | 1.0 | 26 90 | 12
4120W-R30 ® | 12.0| 3.0 | 26 90 | 12 4120W-R30 ® (120 3.0 | 26 90 | 12
SSEHVL 4160W-R10 ® (16.0| 1.0 | 32 | 115 | 16 SSEH 4160W-R10 ® (160 1.0 | 32 | 115 | 16
4160W-R30 @® | 16.0| 3.0 | 32 | 115 | 16 4160W-R30 ® 160 3.0 | 32 | 115 | 16
SSEHVL 4200W-R10 ® |(200| 1.0 | 40 [ 125 | 20 SSEH 4200W-R10 ® (200 1.0 | 40 [ 125 | 20
4200W-R30 @® | 200 3.0 | 40 | 125 | 20 4200W-R30 @® | 200 3.0 | 40 | 125 | 20
SSEHVL 4250W-R10 @® | 250| 1.0 | 50 | 140 | 25 SSEH 4250W-R10 ® 250 1.0 | 50 | 140 | 25
4250W-R30 @® | 250 30 | 50 | 140 | 25 4250W-R30 @® (250 3.0 | 50 | 140 | 25
$17E Grade ACW52 #47& Grade ACW52
| 3; REA—F— EE?% r @ﬂa}ebt’ Diameter and Corner Radius Selection Range
Do r05 | r1.0 | r3.0
04.5 o (]
®5 [ ([ ]
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2ase change the cutting conditions accordingly. ¢ 20 [ ] [ ] e ﬂDc
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. ﬁ“ﬁj}ul Surface Milling . ﬁuﬁj}ul Surface Milling
I worcvatera | A7~ LA FIAR MzhE S BHIH worvaera | A7,/ LA Ty aw MRS
M SUSSO4 SUSS 1 6 Titanium Alloy Heat Resistive Steel M SUSSO4 SUSS 1 8 Titanium Alloy Heat Resistive Steel
AT e R [ D R | DB [k D RS DR E k D R AT e OB [ D R | DB kD RS | MERRE ik D R
_ Spindle Speed| Feed Rate (Spindle Speed| Feed Rate |Spindle Speed| Feed Rate _ Spindle Speed| Feed Rate (Spindle Speed| Feed Rate |Spindle Speed| Feed Rate
D (mm) (min™") | (mm/min)| (Min™") |(mm/min)| (min") |(mm/min) D (mm) (min™") | (mm/min)| (min™") |(mm/min)| (min™") |(mm/min)
4.5 5,100 480 | 5,300 600 | 2,500 200 4.5 3,500 350 | 3,500 280 | 2,100 170
5.0 4,600 520 | 4,800 700 | 2,200 220 5.0 3,200 380 | 3,200 320 | 1,900 190
6.0 3,800 560 | 4,000 800 | 1,800 210 6.0 2,700 430 | 2,700 320 | 1,600 190
8.0 2,900 520 | 3,000 780 | 1,400 200 8.0 2,000 400 | 2,000 280 | 1,200 170
10.0 2,300 500 | 2,400 640 | 1,100 180 10.0 1,600 380 | 1,600 260 | 1,000 160
12.0 1,900 470 | 2,000 600 930 160 12.0 1,300 360 | 1,300 230 800 140
16.0 1,400 430 | 1,500 500 700 140 16.0 1,000 320 | 1,000 200 600 120
20.0 1,100 330 | 1,200 260 560 110 20.0 800 260 800 160 480 100
25.0 890 270 950 290 450 90 25.0 640 200 640 130 380 80
ggtﬂgaj [@p 1.5D; 1.5D, 1.5D, ggtmgj [@p 1.5D, 1.5D, 1.5D,
Standard Deptvotut | Py 0.1Dc 0.05Dc 0.05D0¢ Standard Deptrot-ut | 0.1Dc 0.05Dc 0.05D0¢
. 5§7_"]I Grooving Milling . 5§7J|]I Grooving Milling
IR vork veteral | AT~ L AT Foyves e S IR vork veteral | AT~ L AT Foyves e
M SUS304.SUS316 Titanium Alloy Heat Resistive Steel M SUSB(OA’- SUS316 Titanium Alloy Heat Resistive Steel
AT e OB [ D R | DR kD RS | DR R D R AT e R [ D R | DR kD RS | DR R D R
I Spindle Speed Feed Rate (Spindle Speed Feed Rate |(Spindle Speed Feed Rate I Spindle Speed Feed Rate (Spindle Speed Feed Rate (Spindle Speed Feed Rate
De(mm) (min™) |(mm/min)| (min™) |(mm/min)| (min™") |(mm/min) De(mm) (min™) |(mm/min)| (min™") |(mm/min)| (min™") |(mm/min)
4.5 4,200 200 | 3,900 270 | 1,400 100 4.5 2,800 140 | 2,500 200 | 1,300 100
5.0 3,800 240 3,500 300 1,300 120 5.0 2,500 150 2,200 220 1,100 110
6.0 3,200 260 | 2,900 300 | 1,100 140 6.0 2,100 170 | 1,900 230 | 1,000 120
8.0 2,400 260 | 2,200 270 800 120 8.0 1,600 160 | 1,400 200 700 100
10.0 1,900 240 | 1,700 250 650 110 10.0 1,300 160 | 1,100 180 600 100
12.0 1,600 220 | 1,400 230 550 100 12.0 1,100 150 900 160 500 90
16.0 1,200 200 | 1,100 200 400 80 16.0 800 130 700 140 400 80
20.0 950 95 890 90 320 60 20.0 640 100 560 110 320 65
25.0 760 75 700 70 250 50 25.0 510 85 450 90 250 50
St Dt 0.5D. 0.2D. 0.15D, Si o 0.3D. 0.2D. 0.15D,
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42° < (eD2) &1 (mm) 45° < (eD.) (i1 (mm)
,ﬂ;g 45" 40| SSEHVL4000-R ,ﬂ;g 40| SSEH4000-R
L 30, L2 30
BUNE e BUNB
20! 20
oDc Y 7 Tolerance oDc Y 7 Tolerance
CECEI -00es ~ ~0043 ° CECEI -0028 ~ - 0043 '°
60<D —0.083 ~ —0.052 o 20 40 60 80 100 60<D —0.083 ~ —0.052 o 20 40 60 80 100
W &K coqy @&n7:mm) K soay (81 : mm)
%(, E @;i; oD, | r /) L | eDs %L N? @% oD, | r 2 L | eDs
SSEHVL 4045-R05 | @ 45| 05 | 12 50 6 SSEH 4045-R05 [ 45| 05 | 12 50 6
4045-R10 | @ 45| 1.0 | 12 50 6 4045-R10 45| 1.0 | 12 50 6
SSEHVL 4050-R05 | @ 50| 05| 13 60 6 SSEH 4050-R05 [ ] 50| 05 | 13 60 6
4050-R10 | @ 50| 1.0 13 60 6 4050-R10 50| 1.0 13 60 6
SSEHVL 4060-R10 | @ 6.0 1.0 | 13 60 6 SSEH 4060-R10 [ ] 6.0 1.0 | 13 60 6
SSEHVL 4080-R10 | @ 80| 1.0 | 19 80 8 SSEH 4080-R10 [ ] 80| 1.0 | 19 80 8
SSEHVL 4100-R10 | @ | 10.0| 1.0 | 22 90 | 10 SSEH 4100-R10 ® 100 | 1.0 | 22 90 | 10
4100-R30 | @ 10.0| 3.0 22 90| 10 4100-R30 ® |10.0 | 3.0 22 90 | 10
SSEHVL 4120-R10 | @ 12.0| 1.0 26 90 | 12 SSEH 4120-R10 ® | 120 1.0 26 90 | 12
4120-R30 | @ 12.0| 3.0 26 90 | 12 4120-R30 ® | 12.0 | 3.0 26 90 | 12
SSEHVL 4160-R10 | @ 16.0| 1.0 32 115 | 16 SSEH 4160-R10 ® | 16.0 | 1.0 32 115 | 16
4160-R30 | @ 16.0| 3.0 32 115 | 16 4160-R30 ® |16.0 | 3.0 32 115 | 16
7&E Grade EH520 #17& Grade EH520
| ;J EE— j'—=’=1= r @’ﬁﬁa}nbﬁ Diameter and Comer Radius Selection Range
D, |rO5|r1.0|r30 =
4.5 [ ] [ ] l
- 5 | @ | @ b )
. ;E tﬂﬁu%{# Recommended Cutting Conditions 6 . ] %
1. RE LT 7247 5 A B OB R TR < oe Z
For stable machining, a hi 1 r\g\dn machine is recommended. 8 . (uﬁ //
2. 25 VLA MAEE 2 IHIT HBalc 3D Ty I\jJDI’E?EHbi‘g“ 10 o o <
Wet machining is rocommcm ed or stainless steel and heat resistant alloy applications -
3. '7—7’(5%%@;5: DIREIPRENFEE T DRIFRRICH U THHIRHZZEEL T, 12 [ [ I
If cutting noise and vibration are present, please change the cutting conditions accordingly. 16 . . —>7<é
. {ﬂ“ﬁ’]ul Surface Milling . ﬁHEﬂI]I Surface Milling
?ﬁ‘ﬁ”ﬂt Work Material XS?_‘;';/%I:S%S%H ?g / @ mﬁ?&@ﬁ ?ﬁﬁlﬁj porhiaotal XS?_;%%LJS&%@ 9"9 / % mﬁﬁﬁ
SUSSO4SUS3 16 Titanium AHoy Heat Resistive Steel ——— SUSBO4SUSS 16 Titanium AHoy Heat Resistive Steel
VRIS o | manmE [0 w | EneE X0 E mamas [xoge|  |VRRt oo TEemme R o wE| memwe % 0 2E | R0 g
Spindle St >@ed Feed Rate |Spindle Spee( Feed Rate |Spindle Suee( Feed Rate Spindle Speed Feed Rate | Spindle Speed Feed Rate |Spindle S )eed Feed Rate
Dy (mm) (min™) [ (mm/min)| (Min) |(mm/min)| (Min') |(mm/min) Dq(mm) (mm ) | (mm/min) (mln ) [(mm/min)| (min™") |(mm/min)
4.5 2,300 | 120 | 4,600 | 370 1,600 | 130 4.5 1,800 90 | 3,500 | 280 1,400 110
5.0 2,000 | 130 | 4,100 | 410 1,500 | 150 5.0 1,600 100 | 3,200 | 320 1,300 130
6.0 1,700 | 130 3,400 | 400 1,200 | 140 6.0 1,300 100 | 2,700 | 320 1,100 130
8.0 1,300 | 130 | 2,600 | 360 900 | 130 8.0 1,000 100 | 2,000 | 280 800 110
10.0 1,000 | 130 | 2,100 | 340 700 | 110 10.0 800 100 | 1,600 | 260 600 100
12.0 800 | 110 1,700 | 300 600 | 100 12.0 700 100 | 1,300 | 230 500 90
16.0 600 90 1,300 | 260 500 | 100 16.0 500 80 | 1,000 | 200 400 80
EELSAH |G 1.50 1.5D; 1.5D. EAEIAR [8p 1.5D; 1.50, 1.5D,
Sencard Degtvorcut_| Dy 0.1D. 0.05D0, 0.05D, Sendard Dot ot | Eg 0.1Dc 0.05D, 0.05D;
,§7J[II Grooving Milling I%’]UI Grooving Milling
HHEIRE work Materia Zsir;/esls{sée?m FYVEE (ME e IR Work Material X?;rﬁsléjgéﬁﬂ FYVAEE MZEAG
——— SUSSO4SUSS 1 6 Titanium Alloy Heat Resistive Steel ——— SUSSO4 SUSS 1 6 Titanium Alloy Heat Resistive Steel
VRIRSF o | menmE [0 @ | EneE X0 mimas [xo@e|  |VHRF oo IEemme o wE| memws X 0 2| DR X0 g
Spindle Sp@ed Feed Rate | Spindle Speed Feed Rate |Spindle Soeed Feed Rate Spindle Spe@d Feed Rate | Spindle Spe@d Feed Rate | Spindle Speed Feed Rate
D, (mm) (min™") [(mm/min)| (mMin™") |(mm/min)| (min™") |(mm/min) De(mm) min™") | (mm/min)| (Min™") |(mm/min)| (Min™") |(mm/min)
4.5 1,800 50 3,200 | 250 1,300 110 4.5 1,400 40 2,500 | 200 1,100 90
5.0 1,600 50 2,900 | 290 1,200 | 120 5.0 1,300 40 2,200 | 220 1,000 100
6.0 1,400 50 2,400 | 290 1,000 120 6.0 1,100 40 1,900 | 230 800 100
8.0 1,000 50 1,800 | 250 700 90 8.0 800 40 1,400 | 200 600 80
10.0 800 50 1,400 | 230 600 | 100 10.0 600 40 1,100 | 180 500 80
12.0 600 50 1,200 | 210 500 90 12.0 500 40 900 | 160 400 70
16.0 500 40 900 180 400 80 16.0 400 30 700 | 140 300 60
Eﬁﬂh&&} Standard Dept ot Jf‘ap OSDC 02Dc 01 5Dc Eﬁﬂ]ﬂbw v Degih-of-cu ‘ap 03Dc 02Dc 01 5Dc




SSEH & SU7X BAflRIVRZ)V

SSEH Radius Anti-vibration Type

. !t%E ° mﬁ Characteristics and Applications
O HIM ATV RZJVSSEHELCFHIRY 1 T%&E

New anti-vibration type added to the SSEH type endmill for exotic alloys.

OIERDFFHBZ DEFIC, ANEFU—RTIREFOBSRMN R FiE

Builds on the same features of existing endmills by adding an irregular lead for
exceptionally good anti-vibration performance.

@SUS. XV, F5 /FE, Bl ORL U TSI

Compatible with wide range of milling for exotic alloys including SUS, Inconel, and titanium.

QU UDZEMNFIL . E&E-miXb I T ZR1R

Reduces chattering for high-speed, high-feed cutting.

O@I1—hm. /V1—bm2 54 T =B ULV I ATEE

Both coated and uncoated types are available in stock to meet various onditions.

FEHE + FEFU-F

Irregular Pitch Irregular Lead

(‘/(ew M;Eg{ 70 Anti-vibration Type

B EREBI Appiication Examples
@EHERTHLER suriace Finish Comparison
SSEHESIRS A 7' sseH anti-vibration Type

Ra 0.37um

':_ﬂ_-'_- o imn

Rz1.86um

I§ s Ra152um Rz6.45um
W e e B e
0 \,\m Rt | | 1 SEESEREN 0 L
= S SS P eSS BE RSN R L S SS S
o IR S L:':!..‘EE'.E
W f = == Bp - |

?EZEJ'UH Work Materizl - SUS304 (tEUEﬂl]I Surface Mleg)

IE?% Tool Diameter - @12mMm

YIRS cutting conditions + N=1,300min"", v;=300mm/min
8,=18.0mm, 8,=1.2mm, Wet

Ex"'{fﬁ Equipment . BT50

. Fﬁyﬁﬁwj—f—ﬂﬂl Corner finishing of Titanium alloy

1§FEIE Tool
OFIR> 1 7" SSEHVL4 120W-R30

Anti-vibration Type

OFIREEIFL:¢0 1 2XR3.0FDEN TRV

t)J EIJ%{L‘F Cutting Conditions

212 x R3.0 even division endmill without anti-vibration mechanism

Ve=42.4m/min(n=1,125min"")
Vi=200mm/min (f,=0.044min/t)
8,=5.0mm, 8.,=12mm, Wet

SSEH Radius Anti-vibration Type

SSEHVL4120W-30

SSEHBRISY P AFIRIY R

FHiREBIEL I RS

Endmill without anti-vibration mechanism

UUbIEL
No vibration

MImE

Machined Surface

212XR3.0
UUDbRES
Vibration

RE>—%
Vibration Data
ZEMI

\_ Stable Milling

LWoEI—F—
TOUUDbA

Vibration at entry
point.

LRIRE AaL S, . .
Breakage No chipping LN




. EFH%WJ Application Examples
(1) ’f?/:l*“!71 3@%“ Work Material : Inconel 713

Vc=32m/min,f,=0.018mm/t, 8,=20mm, 8,=0.8mm, Dry VO.Smm‘
IE?% Tool Diameter » @10xR1 150pCS/2L< Tool i
SSEH41 00W'R1 0 {m*ill:ﬁl:l Competitor’s €
' S

Y

MAEEECENCERI-NOMRTttmELL
RUTHANDBB DN EL KELRIBEL
NI TE. thttRIFTINBEDSTIBICE ST,

In Sumitomo Electric Hardmetal tests, the special coating with excellent
adhesion resistance provided less cutting edge adhesion than the
competitor's product and enabled fracture-free machining.

The competitor's product suffered from edge adhesion leading to breakage.

(2) 4‘/3*)[/713017]]#] Work Material : Inconel 713C
Ve=6m/min, ,=0.025mm/t, 8,=0.5mm, 8,=6mm, Wet
IE?% Tool Diameter - Q8XRO.5(4§;_—:F|E Special Tool) tﬂﬁ“E Cutting Length 120mm

SSEH4080W-R0O5 fthttam competitor's

6mm

A
v

0.5mm

ERBHBMEBRSH S I T AFIREDHE
FEDBICKD. SSEHE [ RIBE FICHEiKE
{EFTgEC Hofch . it mITKRIEBICE> T

The SSEH type was able to be operated continuously without chipping

by combination of the special rigid substrate and the smooth radius
shape. In contrast, the competitor's product resulted in chipping.

(3) SUS3044JJEll work Material : sUS304

1
Vc=50m/min, f,=0.04mm/t, 8,=5mm, 8.=1mm, Dry me <

IE?% Tool Diameter « @6xR1 tﬂﬁuE Cutting Length 20m / i
SSEH4060W-H1 0 ?t*u:l’:l Competitor’s c
5

Y

MEAMEDNERENBRIA NLICBNTBYIKERNRCL
DRI, (ERRIFEFERIEICE DD, SSEHR G
BT EDHLIHIR 70mE Tkt ERRIAE Chool,

In dry machining where good heat resistance is required, the sharp edge reduces
heat generation. The conventional tools resulted in boundary chipping. The SSEH
type was able to be operated continuously up to the cutting length of 70m.

OZRICHEVVEELEHICE®
O SRDYID K FHRE LI DR HBUTEID K FHEEE @ FHLEINNZR > TODTeHEIRWVICTERLIEEL)
SNBHTEDHDHRIDT, RENDN\—PREAHARE O EATEZLR DD ERFREDTEYESE IEE&%
DIREEZFAL. B - BARIC T CRELIEE L, AT X T D THERMDHENTTEALLES
® \lery hot or lengthy chips may be discharged while the ® Please handle with care as this product has sharp edges.
machine is in operation. Therefore, machine guards, safety

® Improper cutting conditions or mis-handling of the tool may result
goggles or other protective covers must be used. Fire safety in breakages or projectiles. Therefore, please use the tool within its
precautions must also be considered.

€ FREJTERASAL

«© SUMITOMO ELECTRIC INDUSTRIES, LTD.

© TKBMEDYHIRZ CERICIEDIEA(IF
BENHNEBEZRBE I D EDNRZEHUTIASE,
KEICLNKNBTEFELEEW

® \When using non-water soluble cutting oil, precautions

against fire must be taken and please ensure that a fire
extinguisher is placed near the machine.

IN— R X5 )LEZEE
Global Marketing Department
HRREXIIL—T
BEEEEY L —T

*
A KIREETIL—T

ERmE L — T
| 2HETR T L — 7
HKRMERS L — T

T664-0016 RERFAAMERKI 1 - 1 - 1
1-1-1, Koyakita, Itami, Hyogo 664-0016, Japan

TIOB8539 R RMAERX ZHI3-9- 1
T461-0005 T EMERRXEHZ 1-1-6
T446-0059 WM = I LZWAHE 1-22-10
T541-0041 AKBRMHHARXILEER4-7-28

TEL (03)6722-3525 W BV B(0144)35-3322 A
TEL (052)963-2880 £
TEL (06)6221-3700 Gl e B(0285)243627 4%

(048)525-8215
(047)312-5105

=
i & B(022)292-0128 F
5 8(045)851-1788

CDCECS

TEL (072)772-4531
TEL+81-72-772-4535

TEL (03)6722-3523
TEL (052)963-284 1
TEL (0566)74-7091
TEL (06)6221-3600

FAX(072)772-4595
FAX+81-72-771-0088

FAX(03)6722-3526
FAX(052)963-2765
FAX(0566)74-7190
FAX(06)6221-3015

EE. = 1 B(0545)53-1152 |1 & B8(082)250-1022
SE ) B(053)451-4395
1t BE 8(076)264-3822

J1 M B(092)481-8131

O FREIYV-IRYMRE

SREESEP  TEL(03)6722-3617 FAX(03)6722- 3521

REREZEER  TEL(052)209-6285 FAX(052)209-6286
RBREZEER  TEL(06)6221-3900 FAX(06)6221-30156

> YHTEOSRMERERER <——

http://www.sumitool.com /-, 10120-1591 10

9:00~12:00,1300~17:00 (£-B-REERL)

T2 EC i

0&752 S T/\—RAFILIRIN=AL

VWWIE 110&

C ORI FEEMRZERLTVET,

R3(2012.10)V NT





