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MUGEN COATING PREMIUM Plus End Mill Series

MHDSH445 MHDSH645 MSBSH330-5X
MRBSH230SF MRBSH330 MHRSH430RSF
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Features of MUGEN COATING PREMIUM Plus End Mill series

Hardened Steels

60~70HRCEZ TOSEE (@

Optimized for machining hardened steels up to 60 to 70HRC

NS TOOL # U+ Id—F 1 > 7 REIMERE R ILEEEZR

Range of NS TOOL original coating by work material hardness

E|PRI—T1>7 FLX7 LPlus = B ]
™ MUGEN COATING PREMIUM Plus Hardened Steel

| | 1 | 1

4|0 5|0 60 70

HRC HRC HRC HRC
ME L - MIEEFEIENZC. 60HRC M EOHIM (CRBERRZFHELET .

MUGEN COATING PREMIUM Plus with high oxidation resistance and abrasion resistance is suitable for
machining above 60HRC.

60~70HRCOSHEE (3., B E P0E N FS Vet HI BRI IER(CERDE T,
ZOHT BRI TEHEARERICLD...

As a phenomenon when machining hardened steel of 60 to 70 HRC, the cutting load during processing is extremely high because
hardness and toughness of work material are high. Therefore, the "shearing action" at tool edge cause that...

B [EE| PRETIHTENEFELPIHEDET
Tools to wear easily causing frict

B (tIHIZ] TO-F1> TN, BEMET I
TENEFELLIRDFET
Tools tends to wear to reduced hardness of material on coating
oxidizes of cutting heat

B [FEEH] IPREVETENIBLPOIRDET

Tool is easily damaged if impact force is large iR SRR
Hardened steel

Friction

W \EREI-71>J T 37 LPlusOEEIEE
Coating Structure for MUGEN COATING PREMIUM Plus

PR I—F71>J =7 APluslE3EBEEDT— T4 T #HBE TR SN THD. 60~70HRCOEFEE (I XF LT

NI EHFmeFELTT.

MUGEN COATING PREMIUM PLUS is made of a three-layer coating film and provides excellent tool life for hardened steels from 60 to 70 HRC.

a= LISV
mRtEE

~
BT A

Image of wear progress
cross section of coating

Prevents oxidation due to

SR YT heat generated during cutting

T W TR ‘
Hardiating layer Tool wear can be reduced when -

machining on high hardened steel
ERI-7(JIVZ7 LPlus C%ﬁﬂl

"MUGEN COATING PRENIUM Pus

BRERLEENDAA-D
Image diagram of crack
growth and adhesion

EECHURRENZ
sranEE W iEG o GERNE

of coating

EEINEN
High adhesion

QIIEMESWIGEURETE  Structure that is difficult to crack
and propagate when impact forced

BiEaE

Cemented Carbide

HARHER

Shearing action

B
Impact force

B SHRETCRFSFG®

High precision and long tool life

A UIEEBETNSDOEORVINTZRIRLET

High precision shank realize no fluctuate machining

-0.001
m— 1 %d 003

=AREN—IHE J-FTRRECEBEMIZRIRLET

Achieved high precision machining with high accuracy ball radius or corner radius

MRBSH230SF
A—JL##E R£0.003

Ball radius

RBEIEINMED 1/2 ZBEELUEE

R accuracy is based on a half value of actual diameter

MHRSH430RSF
J1—-7R+£0.003

Corner radius

(D=o¢ 2)

HAP40 (64HRC)ICHIFBMR—IL I R TOREFELLER

Ball end mill tool life comparison to HAP40 (64HRC)
tIHEIZ n= 20,000mint, vf= 1,600mm/min, ap 0.15 x ae 0.3mm, 7—-3>h A=A

Coolant: Oil mist

Cutting condition

T8

Tool

MRBSH230SF

firttam A

Other tool brand A

finttaa B

Other tool brand B

fhttam C

Other tool brand C

70 73
T

After 70 min

EFENE

Tool wear

0.102 mm

0.137 mm

0.190 mm

0.157 mm

HAP40 (64HRC)(CHBIFTDRIIT7I> RI TOEFELLE
Square end mill tool life comparison to HAP40 (64HRC)

tIHIZA4F n= 4,200mint, vf= 600mm/min, ap 9 x ae 0.12 mm, 7—-3>k A=K

Cutting condition

Coolant: Oil mist

= fBtm@m A ¢ 6 x 15 fB*#t@mB ¢ 6 x 15
Tool MHDSH645 ¢ 6x18 Otﬁeur tool brand A Ot:el:: tool brand B
EEFREE PR 1R5RER SEumED 1R5RER SEumED 1R5RE8 FeimED
Wear position Major flank notch

Major flank notch End edge

120

T
After 120 min

End edge Major flank notch

End edge

IBERAR

E#E®E [ 0.060 mm | 0.080 mm | 0.097 mm |EEEHERT RIS E A ]
Tool wear Wear width cannot be measured Wear width cannot be measured

because great damage

BENIAE

because great damage
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Hardened Steels H

R —51>JTLZV LPlusIVRINIU-X—E

Lineup of MUGEN COATING PREMIUM Plus End Mill series

£ 389 91X

Total 389 sizes

BE -BE Hmt PAZ - BAZER | D - RUNA - SvIINE R R-2
Model * Photo Product Name Size - Number of sizes Number of Flute - Helix Angle - Shank Tolerance | Features Page
AIIFPZIVRIN
Square End Mill
MHDSH445 I1—71>)TVIT hPlus $1~ ¢4.5 ° odf) | EnEmETIEmIRE
SEEEM AN ZAITPIY K %22 547 45 70HRCE TOBIEE IR 6
: MUGEN COATING PREMIUM Plus “ :8- 88% High rigidity tool design suppresses deflection and
% 4-Flute Square End Mill for Hardened Steel Total 22 sizes ’ realizes long tool life on machining 70HRC hardened steel
MHDSH645 #IR]1—71>JTVZFV hPlus $5~ ¢6 ° s |EnEmsITIEmIESE
SEEENTAKIAIIFIY K ) 45 70HRCE COBBEB I EEm 6
MUGEN COATING PREMIUM Plus é 8 *J"f7\ “ :8- 88}) High rigidity tool design suppresses deflection and
E 6-Flute Square End Mill for Hardened Steel Tl 6 cles : realizes long tool life on machining 70HRC hardened steel

R=IWIVRIN
Ball End Mil

SERN THDAFRZIENG 34N - SHIER

MSBSH330-5X W|IRI—F1>Y VST hPlus RO.1 ~ R1 ° ¢dfl) | KoMERT BIEECEEENTE
SHMCHI TA3HAR—NI> K o gz 30 FIRELTh—H)L I MEHIH 12

_ MUGEN COATING PREMIUM Plus “ :8: 88}, 3-flute high rigidity ball design conforms features of

3-Flute Ball End Mill for 5-axis machining Total 8 sizes 5-axis machine to reduce total manufacturing cost

with high precision and high efficiency machining

OYJRYIR—=IIZ RN

Long Neck Ball End Mill

#|IRI1—71>J V7 APlus

MRBSH230SF BEEMSEENTIR2MA0Y IRy IR-NIVRI) R0.05 ~ R3 o S R
BEEDF Oy IS AN v 754 \ 30° ¢l | JOHRCOMBEBTLESATEAE |

: MUGEN COATING PREMIUM Plus £ 11594X [\ | 2001 A s Sl S
E_l 2-Flute Long Neck Ball End Mill with Short Shank Total 115 sizes '

for Hardened Steel and High accuracy cutting

MRBSH330 W|E1—71>YTVIFLPlus RO.1 ~ R3 ° s HSERIMEEICT PR A LT,
SEEMSREEMTANEIRIOLIRYIR=IVIVRIN ! 30 ErRE RN TZ =83 ](C
MUGEN COATING PREMIUM Plus £ 31 942X [\ | Q.00 | High-effciency high-precision die machining 24
High Efficient 3-Flute Small-Diameter Long Neck Ball End Mill for Hardened Steel Total 31 sizes ’ with improved cutting edge rigidity and chip evacuation

OY91%YI3SFALIRIN

Long Neck Corner Radius End Mill

|IR1—7T1>JTVZPLPlus 0.1xR0.01 . S
MHRSH430RSF REERSAENIRARD0Y ) ryI5I7AIRIN i xR 1 sl RENBSEI LSRR IS RT.
BEEDF oy IRIESI— N> 954 T DI 30 ¢ SEEHOL EN T A AEE e 58
us 5 ‘ -0. 001 Specialized cutting edge and high precision corner R
e XLFJEZNLS%A&E&EE&&Z,& End Mill with short shank % 205 14X ‘ -0.003 enhance finishing accuracy on hardened steels

for Hardened Steel and High accuracy cutting

Total 205 sizes

a



EINzHIH I dZ M EERETE70HRCE TOFMEE HHl [CRAFAD

High rigidity tool design suppresses deflection and realizes long tool life on machining 70HRC hardened steel

= i BZ 5

Hardened Steels

$|IR1—7T1>) I V7 APlus
SEEMMITA4NNAIIZIYRIIN

MUGEN COATING PREMIUM Plus 4-Flute Square End Mill for Hardened Steel

MHDSH445

¢ 45° |[ed i
RN|| 35

2 22 94X

Total 22 sizes

SIR1—7 (Y TLSP hPlus
=EEHMITBA6MANAIIFZIVRIII

MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel

MHDSH645

a 45° [lod i
RN| 6

o5~ 2570

£35S

Features
Feature REMm MBI —7T1>9 I V=7 LPlus
1 Long tool life MUGEN COATING PREMIUM Plus

FREXWIIT

Roughing

fFAATE MHDSH645 ¢6 x XEK18
Tool Length of Cut

#HIAS HAP40 (64HRC)
Work material 9 mm

E#ERE 4,200 min-1
Spindle speed

EDIRE 600 mm/min
Feed

thA#E2 ap 9 xae 0.12 mm
Depth of cut

B REONI fttmiDERSS

Achieves longer tool life compared to other tool brand at roughing

1= @A ¢ 6x 15 @B ¢ 6 x 15
Tool MHDSH645 d) 6x18 Other tool brand A Other tool brand B
EEFEEIFR 1R5RER Felimap 1R 5RER Foimah 1RFRER Feimap
Wear position Major flank notch End edge Major flank notch End edge Major flank notch End edge

==

120 9
T

After 120 min [§

BENRE BENKREC

EEREE | 0.060 mm | 0.080 mm | 0.097 mm | EHEEHERD IR AIEARE]
Tool wear - - Wear width cannot be measured Wear width cannot be measured

because great damage because great damage

Feaure S 1 E%
2 High rigidity tool design

£ EIF TR ENZ 1D

Suppress deflection at finishing

ft E(FI0T

Finishing

fEATE MHDSH645 ¢6 x XE18
Tool Length of Cut

#HI%  HAP40 (64HRC)
Work material 9 mm

E#5E8 4,200 min-1
Spindle speed

EDEE 600 mm/min
Feed

thiA#EZ ap 9 xae 0.03 mm
Depth of cut

m A EFIT 90 EDENE

Amount of deflection after 90min finishing

T2 | MHDSH645 ¢ 6x 18 |  fil@m 6 6x15

Tool Other tool brand

e —>H<—

MHDSH645 051, HAP40
(64HRC) DT THENZHF

MHDSHG645 has less deflection due to
HAP40(64HRC) machining

ey gh==s
Deflection amount

0.010 mm 0.018 mm




MHDSH445 P e MHDSH445

|PE1—71>JTV=7APlus £ 22 H(Z

SEEHMTAIIAIIPIVRIN tIHIZHFSER Recommended Conditions

MUGEN COATING PREMIUM Plus 4-Flute Square End Mill for Hardened Steel Total 22 sizes
FNzINHI I 2=014E5%5TE70HRCE TOSEE N (CREF 45° A =hEES - )\ JAR J\AR
. P . . . . . Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
High rigidity tool design suppresses deflection and realizes long tool life “ Work Material SKD11-SKH51 (~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
on machining 70HRC hardened steel - — e . _y N A e N .
Side | Slot | Face Ll | ROmRE tiAmE EERE | EORE thAKE LR | EORE thAdeE
% ,/ 57I~_1§ IE Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
L/ u‘ \’ o rengiofcut min” mm/min | @pmm | @emm |  min’ mm/min | @pmm | @emm | min’ mm/min | @pmm | 8emm
i\?aﬁ\e max. L/D=3 1 2 25,000 | 500 1.5 |0.02 | 20,000 240 |1.5 0.02 [ 16,000, 160 [1.5 0.02
- P —e 3 22,000 | 360 1.5 |0.02 | 18,000 200 |1.5 0.02 | 14,000| 120 |15 0.02
03 B ] ﬂjéé 12 2.4 20,000 | 520 1.8 |0.025| 17,000| 280 |1.8 0.025| 13,000| 200 |1.8 0.025
fa) RS | J o ' 3.6 18,000 | 390 1.8 |0.025| 15,500 220 |1.8 0.025( 11,500, 140 [1.8 0.025
© 0 ‘ © 15 3 16,000 | 560 | 2.25 |0.03 | 14,000| 330 |2.25 |0.03 | 10,000 240 |2.25 |0.03
= ' 4.5 14,000 | 420 | 2.25 [0.03 | 12,000 240 |2.25 |0.03 8,000| 160 |2.25 |0.03
® 4 BATIRE 2D, 3D. SDSATESAOPYT. L | 18 36 | 13,000| 600 | 2.7 |0.035| 11,500 410 |2.7 |0.035| 8400 280 |27 |0.035
® AR5 ()7L 27 LPlusT70HRC DFIERCERSM. ' 54 | 11,500 460 | 2.7 |0.035| 9,400 300 |2.7 0.035| 6,900 200 |2.7 |0.035
o SlMERET TN TiaEZiE. N 2 4 12,000 630 | 3 0.04 [ 10,000 480 |3 0.04 8,000 320 |3 0.04
® SAIENZEF-0.001mm H5-0.003mm DEFEE TR, 24 6 10,000 | 500 | 3 0.04 8,000 330 |3 0.04 6,000 240 |3 0.04
® 4-flute is lineup of length of cut expands 2D,3D and 5D. ® M| 25 5 9,500 | 670 3.75 | 0.05 8,000 520 |3.75 |0.05 6,700 | 360 |3.75 |0.05
® MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC. §7J[| ) 75 8,400 550 3.75 | 0.05 7,000 410 |[3.75 |0.05 5,500 280 |[3.75 |0.05
® High rigidity tool design improves machining accuracy. aL 6 8,000 700 | 4.5 |0.06 7,000 560 [4.5 0.06 5600 400 [4.5 0.06
® Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm. 3 9 7,600 600 45 0.06 6,400 480 |45 0.06 5,000 320 |45 0.06
WM Work Material 15 2,800 0 |3 0.03 2,100 70 |3 0.03 1,800 50 |3 0.03
= 35 7 7,500| 750 | 5.25 |0.07 6,500| 580 |5.25 |0.07 5,300| 400 |5.25 |0.07
= A i H b ' 10.5 7,100 650 | 5.25 |0.07 6,000 520 |5.25 |0.07 4,800 320 |5.25 |0.07
isdEnad o] Tl 8 7,000 800 | 6 [0.08 | 6,000 600 |6 0.08 | 5,000 400 |6 0.08
60~70HRC Tl 4 12 6,600 700 | 6 0.08 5,600 560 |6 0.08 4,600, 320 |6 0.08
] £ 20 2,400 100 | 4 0.04 1,900 70 |4 0.04 1,600 50 |4 0.04
pr— p 9 6,600| 800 | 6.75 |0.09 | 5800| 600 |6.75 |0.09 | 4,800| 400 |6.75 |0.09
Machining case ) 13.5 6,100| 700 | 6.75 | 0.09 5,400 560 |6.75 |0.09 4,400 320 |6.75 ]0.09
1 2 20,000 | 300 | 0.02 - 16,000 120 |0.01 - 14,000 100 |0.01 -
B[S : mm / it ;) 3 18,000 | 240 | 0.02 - 14,000 80 [0.01 - 12,000 50 |0.01 -
Unit (Size : mm / Retail Price : JPY] 19 2.4 16,000 340 | 0.02 | - [13,000| 140 [0.01 - | 11,000] 110 |0.01 -
1-ENo, (D)2 (2)HE ()Ef | (o (OE== ATt ' 36 000 20 002 - p 00 90001 - 2000 55 000
Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price 15 3 12,000 380 0.03 - 10,000 160 |0.015 - 8,000 120 10.015 -
' 4.5 10,000 | 260 | 0.03 - 9,000 100 |0.015 - 7,500 60 |0.015 -
08-00429-00102 2 12° 6 60 7,500 18 3.6 11,000 | 400 | 0.03 - 9,000 200 |0.015 - 7,500 140 |0.015 -
08-00429-00103 1 3 12° 6 60 7700 ) 5.4 9,000 | 280 | 0.03 - 8,000 110 |0.015 - 6,700 70 |0.015 -
. ’ 2 4 10,000 | 420 | 0.04 - 8,000| 240 ]0.02 - 7,000 160 |0.02 -
08-00431-00122 1.2 24 12 6 60 9,800 1 o3t 6 8,000| 300 | 0.04 | - 7,000 120 [0.02 | - 6,000 80 [0.02 | -
08-00431-00123 ) 3.6 12° 6 60 10,000 1 §§JI] 25 5 8,700 460 | 0.05 - 7,000 | 260 |0.025 - 6,000 170 |0.025 -
" 5 ) 7.5 7,500 | 310 | 0.05 - 6,300 | 130 |0.025 - 5,200 90 [0.025 -
08-00429-00152 15 3 12 6 60 7,500 et 6 7,500 500 | 0.06 | - | 6,000 280 |0.03 | - | 5000 180 |0.03 | -
08-00429-00153 4.5 12° 6 60 7,700 3 9 7,000 320 | 0.06 - 5600| 140 |0.03 - 4,500 100 |0.03 -
o 15 - - - - - - - - - - - -
08-00431-00182 1.8 3.6 12 6 60 9,800 ! 35 7 6,700 | 520 | 0.07 - 5,600 | 290 |0.035 - 4,700 180 |0.035 -
08-00431-00183 5.4 12° 6 60 10,000 1 ) 10.5 6,300 | 340 | 0.07 - 5,200 150 |0.035 - 4,200 100 |0.035 -
08-00429-00202 4 12° 6 60 7 500 8 6,000 | 540 | 0.08 - 5,000 300 |0.04 - 4,500 180 |0.04 -
2 . 4 12 5600 360 | 0.08 - 4,800 160 |0.04 - 4,000 100 |0.04 -
08-00429-00203 6 12° 6 60 7,700 20 R - - - - - - - - R R -
08-00431-00252 5 12° 6 60 9,800 1 45 9 5,800 | 540 | 0.09 - 4,900 300 |0.045 - 4,300 180 |0.045 -
2.5 ) 13. . - 4 1 .04 - 1 .04 -
08-00431-00253 75 12° 6 60 10,000 Y 3.5 5300 360 | 0.09 ,500 60 |0.045 3,800 00 |0.045
S RIEAMNT BT
08-00429-00302 6 12 6 60 8,700 Side Milling Slotting
08-00429-00303 3 9 12° 6 60 8,900
08-00431-00305 15 12° 6 65 15,100 1 —g ap — %ap
08-00431-00352 3.5 7 12° 6 60 11,300 1 ,
08-00431-00353 ' 10.5 12° 6 60 11,600 1 "= e
08-00429-00402 8 12° 6 60 9,400 Notes X1 M. FryoEBIE O FEEOB IR ERL TR,
X2 PHAHE, MR LORMHNRRBDITENGDFT . ZOEERZELTIZE W,
08-00429-00403 4 12 12° 6 60 9,700 %3 DEEEREEDRE L, FUIATHERLTUREN,
X4 FEN 5D OBAGEITICHERLRNTIZEN,
08-00431-00405 20 12° 6 70 16,500 1 %5 z«r;»sx;mfﬁﬁ&m%mfm ek o
%1 Use a rigid and precise machine and chuck holder.
08-00431-00452 9 12° 6 60 12,200 1 %2 Adjust ngwi\ling cc?nditions according to the volume of Depth of Cut and rigidity of the machine.
4.5 %3 Adjust both spindle speed and feed at the same rate.
08-00431 -00453 1 3.5 1 20 6 60 1 2,600 1 i; Bo no? us.etSD clutténg length for slotting.
MHDSH445 ME(D)x AR (OVEIERUTKIEEWN. X (7 )FSEETY. i '
How to Order When you order, indicate MHDSH445 (D)x(£). X (1) is reference value.

© 1 DFUE - HA XA EBHATBEERDE T FFLEBRBLEDEZE W,

® 1 :Semi-standard item, please inquire for price and delivery.



MHDSH645 P8 s e MHDSH645

#M|IR1—51>) T L=F7hPlus .
SEEFMINITIHAMIAIIFZIVRIIIN £ 8 Y4X tIHIZHFSER Recommended Conditions

MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel Total 8 sizes

FANzINHE I 2E 485 70HRCETOEEENCE S A =B ) A X AR P JAZ
. P . . . . . Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
High rigidity tool design suppresses deflection and realizes long tool life “ Work Material SKD11-SKH51 (~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
on machining 70HRC hardened steel - — e . _y N A e N .
Side | Slot | Face Ll | ROmRE tiAmE EERE | EORE thAHE EHERER | EOEE I
% ,/ 57I~_?§ IE Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
L/ u‘ \’ o renginorcu min” mm/min | @pmm | 8emm min”' mm/min | @pmm | @emm [ min” mm/min | @pmm | 8emm
iﬁiﬁe max. L/D=3 10 6,200 1,200 | 7.5 0.1 5,300 800 |75 0.1 4,600 560 |7.5 0.1
_ 7 — 5 15 5,600 1,000 | 7.5 0.1 4,800 600 |75 0.1 4,200 480 |7.5 0.1
o3 W H* 88 2/ 25 2,200 140 | 5 0.05 | 1,600 9 |5 0.05 | 1,500 70 |5 0.05
o E N i ) ) J - ;E 55 1" 5,700 1,200 | 8.25 | 0.1 5,000 800 [8.25 | 0.11 4,300 560 |8.25 0.11
© 0 A §7J|] ) 16.5 5,200 1,000 | 825 | 0.11 4,500 600 |8.25 | 0.11 3,900 480 |8.25 0.1
— . aL 12 5,300 1,200 | 9 0.12 | 4,600 800 |9 0.12 | 4,000 560 |9 0.12
® G BOTHERM 2D, 3D. SDATESA>7T. L ! 6 18 4800 | 1.000 | 9 012 | 4200 | 600 |9 012 | 3600 | 480 |9 0.12
o HERI1—F¢>J =7 APlusT70HRC OEEEMICEEHm. 30 1,800 150 | 6 0.06 | 1,400 90 |6 0.06 | 1,300 70 |6 0.06
o SMIMERET T TIAEZIEE, N 10 5,600 600 | 0.1 - 4,800 350 |0.05 - 4,000 200 |0.05 -
® SVIUFENEF-0.001mmH5-0.003mm OEFEE LK. 5 15 5,000 400 | 0.1 - 4,200 200 |0.05 - 3,600 120 |0.05 -
® 6-flute is lineup of length of cut expands 2D,3D and 5D. N 25 - - - - - - - - - - - -
® MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC. éﬁ,% 1 5,200 600 | 0.11 = 4,500 350 |0.055 = 3,800 200 |[0.055 =
® High rigidity tool design improves machining accuracy. %’.Dﬂ 55 16.5 4,600 400 | 0.11 - 3,900 200 |0.055 - 3,400 120 |0.055 -
® Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm. el 12 4,800 600 0.12 _ 4,200 350 0.06 _ 3,600 200 0.06 _
WEIM Work Material 6 ;g 4,2_00 4{00 0.-1 2 : 3,6:00 2?0 0.0_6 : 3,2_00 1_20 0.0_6 :
mEEE | :
Hardened Steel flEmmnT BT
!‘ it Side Milling Slotting
60'\"70H RC E I ig:‘._!r:
LA &
Machini
acnining case
841 (<% : mm / (i : /) e
Unit [Size : mm / Retail Price : JPY] i =
= (D)hE (0)AE \TIER | Qi) LEE P o 2 DAni, BN SO RIS SRR . OB
J—KNo. 4 r SR = X2 WADE, WHBIECEDRANRASCLIDOST. COMEMELTIL,
Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price éi %E?iﬁ%%%ﬁ%ﬁjﬁﬁgﬁﬂi%ggg\
X5 A A NOERAZEEHLET,
08-00430-00502 10 120 6 60 9,900 %1 Use a rigid and precise machine and chuck holder.
%2 Adjust milling conditions according to the volume of Depth of Cut and rigidity of the machine.
08-00430-00503 5 15 120 6 65 10,900 %3 Adjust both spindle speed and feed at the same rate.
%4 Do not use 5D cutting length for slotting.
08-00432-00505 25 120 6 75 1 9,600 1 %5 Use oil mist coolant.
08-00432-00552 5.5 1 12° 6 60 13,400 1
08-00432-00553 | 16.5 12° 6 65 14,700 1
08-00430-00602 12 - 6 60 10,800
08-00430-00603 6 18 - 6 65 11,900
08-00432-00605 30 - 6 75 21,400 1
MHDSH645 #ME(D)x IR (O)ZFERLTIZEV, % ( 7 )ISEETT.
How to Order When you order, indicate MHDSH645 (D)x(£). (7 ) is reference value.

© 1 DS P AT EBHAEBEEROFS FELRBRIVEDETZEW,

@ 1 :Semi-standard item, please inquire for price and delivery.
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SENN THEDRFRZEN I 34N - SMIIERIR—)LAZAR T,
StaE CEEERNM T 2RFSETh—5)LIANHI

3-flute high rigidity ball design conforms features of 5-axis machine to reduce total manufacturing cost with
high precision and high efficiency machining

= i BZ 5

Hardened Steels

H

#RI1—571>Y V=7 LPlus
SEIMCIIIZA3HMIR=IVIVRIII

MUGEN COATING PREMIUM Plus
3-Flute Ball End Mill for 5-axis machining

Rcﬁ
+0.005|| 0.

MSBSH330-5X

RO.1 ~ R1 £ 8 (X

Total 8 sizes

B

Features
Feat = ] — o,
ea:‘l”re A-71>% #|BI1—71>J I V=7 LPlus
Coating MUGEN COATING PREMIUM Plus

[zl |:'|‘_¢L-ﬂ'ﬂﬁféﬁ'l‘i@%b\ﬂﬁﬂ;—?4)’7“7’I/EWAPI USCTO60HRCIA LD HIM (CERIERZHR % FiE
52~60HRCTHEEI-T1>J TUI7LEBEDEEERRIELET

Most suitable for 60HRC and above with MUGEN COATING PREMIUM Plus, high oxidation resistance and abrasion resistance.
Demonstrate same performance with MUGEN COATING PREMIUM even at 52 - 60HRC

SEE |

Hardened Steel

52~60HRC 60~70HRC
O

Feature =ab
R HEE
2 High efficiency

3 BN - AEDE - IV

3-Flute - Unequal flute spacing - Positive rake angle

BHTAED BN ZEHRALVUDZINHEILANSLDEIXEDZ R EEL LTV ET
FMRIEM 2 ERUCBERMONS T4 RN E2RAUHISEZERUTVES

3-flute with unequal flute spacing reduces chattering and realizes high feed
In addition, adopt positive cutting edge to carbide material with fracture resistance ability to reduce cutting load

AREDEITUUDRSLE ST RS
Unequal flute Positive cutting edge
Prevent chattering

12

Feature %mull‘i
3 Highly rigid

=R TRE%E

High rigidity tool design

SEAN TICHRHEUTE AR, S5 NEYA X BV TH 9 63 v IICFBIET,
EhHEERIEIHIFITBIENTEFT

Specialized neck design for 5-axis machining, and ¢ 6 shank even for the smaller diameter suppress a tool deflection excellently

SEHII DXy e ER ABR(C

BEOEVERZAR BN CEDTESEMIERTERIA e HE=ANH|
Highly rigid neck design shape Tool design for high rigidity to maximize Suppressing the amount
advantages of 5-axis machining of deflection

L J

——‘-4— ]
SEIMCHIVRI)L O>7%v7IVRI)
End mill for 5-axis machining Long neck end mill

MSBSH330-5X ek im

Conventional Tool

Feature m] Iﬁglﬁli

4 Improving machined surface quality

tIElRZ—EICTHIETIEI—RINTH

Achieve an uniform machined surface by keeping the cutting point constant

SEANTTE TRET-VDOUIEIERT (UJHIR) Z2—ECIHETH—BITECADIN TEEOME ECOBNDFT

In 5-axis machining, maintaining the cutting point of the tool results in a uniform machined surface, which leads to improved surface quality

[5&i0T] [3%h0T]
5-axis machining 3-axis machining
YIBlmD —E IEImAZEE

Constant cutting point Cutting point varies

St e Work piece

VIHBREA—ED=H. hyI—<T—THtG—
Constant cutting speed results in uniform cutter marks

= ITEH,E—ICES

The machined surface becomes uniform

FHBRENZD B8, YT —T—T BTG —
Varying cutting speeds result in uneven cutter marks
= ITEAFNI—ICES

The machined surface becomes uneven

13



o+ [E70

MSBSH330-5X ﬁsﬁi RO.1 ~ R1 S %

MSBSH330-5X

#R1—51>YJ V=7 LPlus
& 4ESER Recommended Conditions

SEAMCHII TA3HAR—II> R

MUGEN COATING PREMIUM Plus 3-Flute Ball End Mill for 5-axis machining

£ 8 (X

Total 8 sizes

SENN TR B2 EN T 34T - BRIERR— LR T, 30° —— n n
= 'El‘ﬁ——c—é.—hbggbu:[%iiﬁéﬁ—c t\_g} |/:|Z t\%‘ﬁ“ t}:&“ “ ?&ﬁ]l]*?_f Harr?enedxslteels High Speed Steels High Speed Steels
SIS e Work Material STAVAX+SKD11 (~60HRC) SKH51-HAP40 (~65HRC) SKH57+HAP72 (~70HRC)
3-flute high rigidity ball design conforms features of 5-axis machine to reduce total man- - — —
ufacturing cost with high precision and high efficiency machining thiAHE EDRE Gk thAd= sogrs | R Ak oy | SR
RHA X Depth of Cut Feed Ssplndle Depth of Cut Feed ity Depth of Cut Feed Sellils
Radius peed Speed Speed
Ei %05 o 59 ap mm aemm | mm/min | min” ap mm aemm | mm/min | min” ap mm aemm | mm/min | min”
e Q —fQeQ
! % S E@j D [ SIS RO.1 0.005 ~ 0.007 | 0.005 400 | 40,000 | 0.003 ~ 0.005 | 0.003 300 | 40,000 | 0.003 ~ 0.005 | 0.003 220 | 40,000
[a)] J )
S L s R0.15 || 0.005 ~ 0.007 | 0.007 450 | 40,000 | 0.003 ~ 0.005 | 0.005 400 | 40,000 | 0.003 ~ 0.005 | 0.005 270 | 40,000
Q
— ) R0.2 0.02 ~0.03 |0.03 1,100 | 40,000 | 0.008 ~ 0.012 | 0.02 850 | 40,000 | 0.008 ~ 0.012 | 0.02 650 | 35,000
N . ‘ R0.25 | 0.02 ~0.03 | 0.03 | 1,300 | 40,000 | 0.01 ~0.015|0.02 | 1,000 | 35,000 | 0.01 ~ 0.015 | 0.02 700 | 30,000
% R FEEFRIMED 1/2 #EELUIABE
* R accuracy is based on a half value of actual diameter R0.3 0.03 ~ 0.045 | 0.06 1,500 | 40,000 | 0.02 ~0.03 | 0.05 1,100 | 30,000 | 0.02 ~0.03 | 0.05 800 | 25,000
R0.5 01 ~015 |0.2 3,000 | 30,000 | 0.08 ~0.12 | 0.1 2,000 | 25,000 | 0.05 ~0.075| 0.1 1,500 | 20,000
o SN THOFRZENT 3NN - BEIEAR- LA TEIEE TR AR T ZRIRE BT IZANHIR.
° 52~70HRC®%’6§T§§J@CB\ EEe. SER(CH T AL, 0 ‘ ) - RO.75 | 0.1 0.15 |03 3,800 | 30,000 | 0.1 0.15 | 0.2 3,000 | 25,000 | 0.06 0.09 | 0.2 2,200 | 20,000
© 3MH - AEDENCLDVUDZADHIL, M RIBM % ERUIBIERM (RS T T AR I 2L TSR ERL TSAERMTZRALTVET, R1 02 ~03 0.5 3,800 | 25,000 | 0.15 ~0.22 | 0.3 3,000 | 20,000 [ 0.1 ~0.15 | 0.3 2,200 | 16,000
® RIFE(E+0.005mm(RBEFEIMEDOL/2%EHLTB),
® v HRNE(F-0.001mmAN5-0.003mmOEFEE LR, %1 HAGEO ap QMSEIOTIAGRS, ae FHESEOVIASRIERUET.
@ 3-flute high rigidity ball design conforms features of 5-axis machine to reduce total manufacturing cost with high precision and high efficiency machining. >< 2 &mlﬂﬂ'l&*b?&ﬁuﬂ0){%}?}4‘}6?\5%&\.{0’5{]#@%{f&ﬁ%ﬁ(_@:ﬁb\; .
® Even hardened steel of 52 to 70HRC can be machining with long tool life and high efficiency. X3 HAN 1‘S‘°(DI':&)‘ EHBD‘T%[/Q“,{’M@@EJO)?l’(i‘h(;‘iiﬁ\(zi‘" e _ .
@ By adopting positive cutting edge for carbide material emphasized breakage resistance that suppresses chattering by 3-flute and unequal flute. x4 I;—a}pgﬁ“*zmmﬂﬁ&QIE\@#”?W}-*D@M%E#'?’<735iﬁ="1~ BEIIEU CHIHIRAPEEREEL T2,
® R accuracy is +0.005mm (R accuracy is based on a half value of actual diameter). >< S @%ﬁilap IJIE;’(Z?&#M?G)&E;%J@(JE‘L/Z:Fﬁ?é&ﬁth?i@'n
@ Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm. X6 Uuoﬁb‘%ijg"?‘:‘(i‘ %\g(f_mbrtﬂﬁ“’_“ﬁ'ﬁﬁgb?(’—cah N .
¥ 7 I-FEEOYHIEENSRIEFATHE. FHCUHIRAOREPY IV (ARESERL TKIZE,
X8 [EERMEEDFEE, AUBIETHELWIIZEW,
| ; %9 UIKTOHEENRIFTRVMES. TEOFYESIPIFBORRICARZBNIHIFI O TIERIZE,
HHIH Work Materia BE | %10 o5 MenELET.
E‘:,EE%IE H %1  Depth of cut ap indicates Axial Depth of Cut, ae indicates Radial Depth of Cut.
Hardened Steel %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
%3 Since the neck angle is 15 °, please be careful to set the inclined angle to avoid interfering.
~ ~ 4 Adjust milli dition with ity when high cutting load d b le of tool k material and feed direction.
52~60HRC | 60~70HRC et e 5 The depth of cut ap is » uicine value according o the nclned ane of o fool o work material.
%6 In case of chattering etc., please adjust cutting conditions if necessary.
O 7][]1%@“ %7 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths particularly.
Machining case %8 Adjust both spindle speed and feed at the same rate.
B [<HE  mm /g ;) 39 Attention to a risk of chipping and breakage when insufficient chip flow.
Unit [Size : mm / Retail Price : JPY] %10 We recommend using oil mist coolant.
J-FNo. (R)M—)LHAR (A& (D)shE (r)Ea (d)2v> % (LEE RAEATA
Code No. Radius Length of Cut Dia. Neck Taper Angle Shank Dia. Overall Length Retail Price
08-00610-00100 R0.1 0.12 0.2 15° 6 50 10,800
08-00610-00150 R0.15 0.18 0.3 15° 6 50 9,200
08-00610-00200 R0.2 0.24 0.4 15° 6 50 6,700
08-00610-00250 R0.25 0.3 0.5 15° 6 50 6,400
08-00610-00300 R0.3 0.36 0.6 15° 6 50 6,100
08-00610-00500 R0.5 0.6 1 15° 6 50 5,700
08-00610-00750 R0.75 0.9 1.5 15° 6 50 6,600
08-00610-01000 R1 1.2 2 15° 6 50 5,200
A—H—T5% MSBSH330-5X R—JL34R(R)ZHERL TEAW, X(7)ISEETY.
How to Order When you order, indicate MSBSH330-5X(R). X (7)is reference value.
15
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70HRCOSEEM CERFGFn CHIEE

High precision and long tool life even for hardened steel up to 70HRC

= i BZ 5

Hardened Steels

PRI —FT1>ITVFhPlus )

SR AR AR T A 20> YRy IR—IVI VR
BEEHF YIRS — v D547

MUGEN COATING PREMIUM Plus

2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel and High accuracy cutting

MRBSH230SF oo 2 e

R0O.05 ~ R3 é 115 'U"(Z RE@%’E&%@%@%
>

TOta| 11 5 SizeS R accuracy is based on a half

value of actual diameter

B

Features

Feature ﬂ] ﬁu ll‘i r'l:'-.l J:

1 Improved machinability

RIF1ITUINFAZIR

Positive cutting edge

YIBIBEZRR Y SRS T TN HIRAREM R IBIE 2 BRI R OIRAT
SEEMCHURSFG CEMRERIBINIZRRLELE

Sharp cutting edge with reduced cutting load and new material with fracture resistance realizes long tool life and high precision for
hardened steel

MRBSH230SF — SR REEE I R

General end mill for hardened steel

TINHAAK Ly
Cutting edge shape (L EPSFIZN

Cutting edge shape | T
|

= |

RIFT1T A% *75?‘:{7‘339&

Positive cutting edge Negative cutting edge
RSTATRFERARC LB BEHRRK. FRMORAT tIHIBENER2 T4 T HFERAR
%—E@Eﬁmtﬂ‘E'UDI]I_("‘B/)_’\U@b\tDnEHﬂﬁ Negative cutting edge shape with high cutting load

Cutting load is reduced by positive cutting edge and by adopting a new material
Super micro grain carbide prevent chipping even with hardened steel

Feature

5 MIfEER.L

Improved cutting accuracy

RBERRSHUE

Optimal overhung length

SBEDI A
MRBSH230SF BEROSY TS
ormal shank length
REHUZRCTE, SHIMIREETOIN I B]4E TEZEEHULIRS BRIMEIRRE
Possible to machining with high rigidity, with short tool overhung Tool overhung length is long, and tool rigidity is low

% el WA
short shank

16

Feature SV R ¥EE RIBEEDEHFEIL

3 High accuracy R Highly accurate R

ROSHE D DREME(CEITE. IKVEDOIREFEEEU. REEEOSAEEL2EIR

Seamless design on rake face and flank face from R-curve to peripheral cutting edge. Realized high precision R accuracy

M RBSH ZBOSF Periphegilhjﬁltzgg edge R ’\‘
90
RO0°FT . 0.003mm b +0. 003
DREERL 0 L7
Seamless - 0.003 mm
DEERGEL
900 Seamless
R
L cutting
7 _| edge
AN Oo
—ARERAZA | |
General shape .
e —HREIR A
RQOO%HU (C General shape
DREEHD
Seam 0° - R90° point
-0.003 mm ———-7"
0 LA
+0.003 mm LT
* REBERIENED1222%EE UBE
R accuracy is based on a half value of actual diameter

q;ﬁ*ﬁgttﬁ ANTHZYR  Machining shape

Comparison of dimensional accuracy /-ﬁT‘JN*JTJ' 1 7.960mm x 7.960mm x JITEE 6mm

HAP72 (70HRC) : SEERD# DT EAERIE Pocket Size Machining depth
Comparison of dimensional accuracy after rough cutting

TE Tool : MRBSH230SF R1 x 6

MIAE DRIy 4 EDOESHRTED

Machining content : Roughing contour lines for 4 pockets

UM Stock : 0.02mm

BOTE Target @ 7.960mm
HNIRER Machining time : 205y / R min per pocket
DTSOO8R Tool path  : EE#RFEAIT Roughing contour line HAP72 (70HRC)

SeHID

Roughing

n= 16,000min-t vf = 1,200mm/min ap 0.1 x ae 0.3mm A-JL=Ah Oil Mist

TR ED~TikRE
IE’;;@%&?& 80 ﬁbﬂlﬁ Dimensional error each rough machining time ﬂh*ilﬁ:l 0'236
Tool wear condition after 80min machining Othertoolbrand ¢
'
MRBSH230SF fth#t &% Other tool brand 0022 P
T s e 80 HETHHED 1/3
E g - - After 80min, dimensional error is 1/3
— 5 0'015 - compares to other tool brand
5 G
1;% 2 _ v\
HE 0.007 T2
e s 0.01 )
0.006 MRBSH230SF
T EEFENG T EERENR 0.003 p © w0 s
Frank wear width Frank wear width
0.055mm 0.102mm A RICHUTREVTIEAEE
Realized stable demensional accurasy compares to other tool brand

17



MRBSH230SF A MRBSH230SF

WPBI—F1>ITVZFLPlus £ 115 H(X _ _ : ‘ _ |IRI1-71>JTVIPAPlus
SEEAEBEN LI 2800 IRy IR—VIY RVBEEHFryIHESa— v 9947 = : REERASHEENTIR2MI0YIRYIR-IVIYRINEESHFryIRIESI—bv2 05947
MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel and High accuracy cutting Total 115 sizes MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel and High accuracy cutting

70HRCOSEEM LRGN CafaE

High precision and long tool life even for hardened steel up to 70HRC

BAQT [<F3% : mm / ffifg : [
Unit [Size : mm / Retail Price : JPY]

J-RNo. o (R\),, (21) (e) (D,) (le) (7) S (Ej), ~( 2\ 2) L ARAEATAR Actual eﬁi;e?eﬁ?gﬁ((?ﬂ?é%ﬁ?é kpi
Code No. AR | BFR HE MR B =5A VIR | SYIR TR | iprice 9t depending on inclined angle of workpiece
g - o Radius Under Neck Length | Length of Cut Dia. Neck Dia. Neck TaperAngle | - Shank Dia. Shank Length Overall Length 30° 1° 1°30° 20 3°
03 08 2 08-00537-00203 1 0.3 0.4 0.37 15° 4 27.2 85 5,500 | 1.08 1.11] 1.14] 1.18 1.26
E——] @B S S Sstes—— 08-00537-00208 125 03 | 04 | 037 | 15° 4 270 | 35 | 5700 1.34/ 1.38 1.42| 1.47 1.7
w0 ‘ﬂ 08-00537-00204 1.5 0.3 0.4 0.37 15° 4 26.7 85 5,700 | 1.60, 1.65 1.70| 1.75 1.88
A o1 08-00537-00209 | R0.2 175 0.3 | 04 0.37 15° 4 26.5 35 5,800 | 1.86] 1.91| 1.98 2.04| 2.19
® 70HRC OSBRI TELESS TR ELRYIY| A =IR, e+ 0.005" 08-00537-00205 2 0.3 0.4 0.37 1 52 4 26.2 85 5,800 | 2.11] 2.18 2.25/ 2.33| 2.50
® F(CERI-T4> ) FUST7 A Plus ZBIF:. MBI - MRS S L. = 08-00537-00210 2.25| 0.3 0.4 0.37 15 4 26.0 35 6,000 | 2.37| 2.45 253 2.62] 2.81
o TMil/RiBlt%ME_F s EMEYIN AR RT3 TN N AR Z 1R, ) ‘ . 08-00537-00206 25 | 03 | 04 0.37 | 15° 4 25.7 35 6,000 | 2.63 2.72| 2.81| 2.90, 3.13
o RIEI0.003mm (RGN ED1 /2 RETD), X RBEURNED 12 BT “os00557-0025] 05 | 035 05 | 046 | 15 | 4 | 276 | 35 | 550 056 059 061 062 065
® SVIUURNEF-0.001mmH5-0.003mm O FEE4E, 08-00537-00252 1 0.35| 0.5 0.46 15° 4 27.3 85 5,500 | 1.10] 1.13] 1.16] 1.19 1.27
@ Realize stable cutting performance even for 70 HRC hardened steels. 08-00537-00253 1.5 | 0.35] 05 0.46 15° 4 26.8 35 5,500 | 1.61] 1.66] 1.71] 1.77| 1.89
® Developed new MUGEN COATING PREMIUM Plus to upgrade oxidation resistance 08-00537-00254 R0.25 2 035 0.5 0.46 15° 4 26.3 35 5,500 | 2.13] 2.20| 2.27| 2.34| 2.51
d abration resistance. B —— o
[ ) i:iopt optimized new tool material and tool design to reduce cutting load. _08-00537-00255 2.5 0.35] 0.5 0.46 15 4 25.8 35 5,500 | 2.65 2.73| 2.82| 2.92| 3.14
® R accuracy is +0.003mm (R accuracy is based on a half value of actual diameter). | 08-00537-00256 3 035 0.5 0.46 15° 4 25.3 35 5,500 | 3.16) 3.27| 3.38 3.49 3.76
® Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm. A 08-00537-00307 0.6 0.45| 0.6 0.56 15° 4 27.9 35 4,700 | 0.68] 0.70, 0.71| 0.73] 0.76
08-00537-00300 1 0.45| 0.6 0.56 15° 4 27.5 85 4,700 | 1.10, 1.12] 1.15 1.19] 1.26
. ) 08-00537-00301 1.5 0.45| 0.6 0.56 15° 4 27.0 35 4,300 | 1.61 1.66/ 1.71| 1.76] 1.88
#eHI#4 Work Material . PP e— 5
= - §§ Acfﬁfi%ve 08-00537-00302 R0.3 2 0.45| 0.6 0.56 15 4 26.5 85 4,300 | 2.13] 2.19 2.26| 2.34) 2.50
H:E:ffgﬂt;el H = _,:.' Length 08-00537-00303 2.5 0.45| 0.6 0.56 15° 4 26.0 35 4,400 | 2.65 2.73] 2.82] 2.91 3.12
4,; : 08-00537-00304 3 0.45| 0.6 0.56 15° 4 25.5 35 4,400 | 3.16| 3.26| 3.37| 3.49 3.75
60~70HRC i 1 08-00537-00305 35 | 045| 06 | 056 | 15° 4 25.0 35 4,500 | 3.68| 3.80| 3.92| 4.06| 4.37
RIHOEHVY S| TRIETY k2 _V 08-00537-00306 4 0.45| 0.6 0.56 15° 4 29.5 40 4,500 | 4.20, 4.33| 4.48| 4.64) 4.99
oD LE0 i e 08-00537-00401 1 06 |08 | 076 | 15° | 4 | 279 | 35 | 4,300 1.09 1.12 1.14 1.17| 1.24
08-00537-00402 2 0.6 0.8 0.76 15° 4 26.9 85 4,300 | 2.13] 2.19 2.25 2.32| 2.48
Unﬁ;{ge[?ﬁ ; R”;Q“/pﬂﬁf-hﬁ]] 08-00537-00403 | R0.4 3 06 | 08 | 076 | 15° 4 25.9 35 4,500 | 3.16| 3.26| 3.36| 3.47| 3.72
e = : 08-00537-00405 4 0.6 0.8 0.76 15° 4 24.9 85 4,500 | 4.19] 4.33| 4.47| 4.62| 4.97
I-ENo. R D @) o) @ ) | @ (02 O e | SO ORRRCTTARERR 08-00537-00406 5 |06 |08 | 076 | 15 | 4 | 289 | 40 | 4500 5.23 5.40 5.58 5.7 6.21
Code No. =R | BFR HE MR B =)z AR | SYUIR 8 | ol price 9 depending on inclined angle of workpiece : : : : , : : : : :
Radius Under Neck Length |  Length of Cut Dia. NeckDia. | NeckTaperAngle | Shank Dia. | Shanklength | Overall Length 30° 1° 1°30° 20 30 08-00537-00507 1 0.75 1 0.95 15° 4 28.3 35 3’700 1.11 1.13| 1.15 1.18 1.24
08-00537-00052 0.2 0.07 | 0.1 0.085 | 15° 4 27.4 35 9,500 | 0.2310.24|0.24 | 0.25|0.27 08-00537-00508 1.5 0.75 | 1 0.95 15° 4 27.8 35 3,700 | 1.63 1.66| 1.71] 1.75 1.86
08-00537-00056 0.25 |0.07 | 01 0.085 | 15° 4 27.4 85 9,500 | 0.28 | 0.29 | 0.30 | 0.31 | 0.33 08-00537-00501 2 0.75 | 1 0.95 15° 4 27.3 85 3,700 | 2.14| 2.20| 2.26| 2.33| 2.48
08-00537-00053 | R0.05 0.3 0.07 | 0.1 0.085 | 15° 4 27.3 35 9,700 | 0.33]0.34 | 0.35|0.36 | 0.39 08-00537-00502 R0.5 2.5 0.75 | 1 0.95 15° 4 26.8 35 3,700 | 2.66| 2.73| 2.82] 2.90, 3.10
08-00537-00054 0.4 0.07 | 0.1 0.085 | 15° 4 27.2 85) 9,700 | 0.44 |1 0.45|0.46 | 0.48 | 0.52 08-00537-00503 ’ 3 0.75 | 1 0.95 15° 4 26.3 85 3,700 | 3.18| 3.27| 3.37| 3.48| 3.72
08-00537-00055 0.5 0.07 | 0.1 0.085 | 15° 4 27.1 35 10,400 | 0.54 | 0.56 | 0.57 | 0.59 | 0.64 08-00537-00504 4 0.75 | 1 0.95 15° 4 25.3 35 4,100 | 4.21) 4.34] 4.48| 4.63] 4.97
08-00537-00076 0.25 (0.1 0.15| 0.13 15° 4 27.5 85 10,000 | 0.29 | 0.30 | 0.31 | 0.31 | 0.33 08-00537-00505 5 0.75 | 1 0.95 15° 4 29.3 40 4,100 | 5.24| 5.41| 5.59 5.78| 6.21
08-00537-00072 0.3 |01 0.15| 0.13 15° 4 27.4 35 110,000 |0.34 | 0.35|0.36 | 0.37 | 0.40 08-00537-00506 6 075 | 1 0.95 | 15° 4 28.3 40 4,500 | 6.28) 6.48 6.69 6.93 7.45
08-00537-00077 R0.075 0.4 0.1 0.15| 0.13 15° 4 27.3 85) 10,000 | 0.44 | 0.46 | 0.47 | 0.49 | 0.52 08-00537-00602 2.4 0.9 1.2 1.15 15° 4 27.2 85 5,400 | 2.55 2.62| 2.69 2.77| 2.95
08-00537-00073 ’ 0.5 0.1 0.15| 0.13 15° 4 27.2 35 10,400 | 0.55 | 0.56 | 0.58 | 0.60 | 0.65 08-00537-00603 R0.6 4 0.9 1.2 1.15 15° 4 25.6 35 5,400 | 4.21| 4.33] 4.47| 4.61] 4.94
08-00537-00074 0.6 0.1 0.15| 0.13 15° 4 271 85 10,400 | 0.65 | 0.67 | 0.69 | 0.72 | 0.77 08-00537-00605 ’ 6 0.9 1.2 1.15 15° 4 28.6 40 5900 | 6.27| 6.47| 6.68] 6.91| 7.43
08-00537-00075 0.7 0.1 0.15| 0.13 15° 4 27.0 35 10,400 | 0.75|0.78 | 0.80 | 0.83 | 0.89 08-00537-00606 8 0.9 1.2 1.15 15° 4 26.6 40 5,900 | 8.34| 8.61] 8.90, 9.21| 9.91
08-00537-00101 0.3 0.15 | 0.2 0.18 15° 4 27.5 85) 7,600 | 0.34|0.35|0.36 | 0.37 | 0.39 08-00537-00751 2 1.1 1.5 1.45 15° 4 28.2 35 4,200 | 2.13| 2.18] 2.23] 2.29| 2.42
08-00537-00106 04 |015 | 0.2 | 0.18 15° 4 27.4 35 7,600 | 0.44 1 0.46 | 0.47|0.48 | 0.51 08-00537-00752 3 1.1 1.5 1.45 15° 4 27.2 35 4,200 | 3.17) 3.25 3.34| 3.44| 3.66
08-00537-00102 0.5 0.15 | 0.2 0.18 15° 4 27.3 85 7,600 | 0.55|0.56 | 0.58 | 0.60 | 0.64 08-00537-00753 R0.75 4 1.1 1.5 1.45 15° 4 26.2 85 4,200 | 4.20] 4.32| 4.45| 459 4.91
08-00537-00107 | RO.1 0.6 0.15 | 0.2 0.18 15° 4 27.2 35 7,600 | 0.65|0.67 | 0.69 |0.71 | 0.76 08-00537-00754 ’ 6 1.1 1.5 1.45 15° 4 29.2 40 4,200 | 6.27| 6.46| 6.67| 6.89] 7.39
08-00537-00103 0.75 [0.15 | 0.2 0.18 15° 4 27 .1 85) 7,600 | 0.81]0.83|0.86 |0.89 | 0.95 08-00537-00755 8 1.1 1.5 1.45 15° 4 27.2 40 4,400 | 8.34) 8.60] 8.88 9.19| 9.88
08-00537-00104 0.85 |0.15 | 0.2 0.18 15° 4 27.0 35 7,600 | 0.91]0.94|0.97 | 1.00 | 1.07 08-00537-00756 10 1.1 1.5 1.45 15° 4 25.2 40 4,700 {10.40/10.74/11.10/11.49/12.36
08-00537-00105 1 0.15 | 0.2 0.18 15° 4 26.8 85 7,600 |11.06|1.10|1.13|1.17 | 1.26 08-00537-00805 | R0O.8 8 1.2 1.6 1.55 15° 4 27.4 40 5,900 | 8.33| 8.60| 8.88| 9.18| 9.87
08-00537-00150 0.5 0.2 0.3 0.28 15° 4 27.5 35 7,500 | 0.55]0.56 | 0.57 | 0.59 | 0.63 08-00537-00901 3 1.3 1.8 1.74 15° 4 27.8 35 5,600 | 3.18 3.26| 3.35 3.44| 3.65
08-00537-00151 0.6 0.2 0.3 0.28 15° 4 27.4 85) 7,500 | 0.65|0.67 | 0.69 | 0.71 | 0.75 08-00537-00902 4 1.3 1.8 1.74 15° 4 26.8 35 5,600 | 4.22| 4.33| 4.46| 4.59 4.89
08-00537-00152 R0.15 0.75 | 0.2 0.3 0.28 15° 4 27.3 35 7,500 |0.80]0.83|0.85|0.88|0.94 08-00537-00903 | R0.9 6 1.3 1.8 1.74 15° 4 29.8 40 6,200 | 6.28| 6.47| 6.67| 6.89] 7.38
08-00537-00153 ’ 1 0.2 0.3 0.28 15° 4 27.0 85 7,500 1 1.06|1.09 | 1.13 |1.17 | 1.25 08-00537-00904 8 1.3 1.8 1.74 15° 4 27.8 40 6,600 | 8.35 8.61| 8.89] 9.19] 9.87
08-00537-00154 1.25 | 0.2 0.3 0.28 15° 4 26.8 35 7,500 |11.32/1.36 | 1.41|1.45|1.56 08-00537-00905 10 1.3 1.8 1.74 15° 4 25.8 40 6,600 [10.42/10.75| 11.11/11.49/12.35
08-00537-00155 1.5 |0.2 0.3 | 0.28 15° 4 26.5 35 8,000 | 1.58 | 1.63 | 1.68 | 1.74 | 1.87 08-00537-01006 2 1.5 | 2 1.94 | 15° 4 29.1 35 3,700 | 2.14] 2.19] 2.23 2.28| 2.38
08-00537-00201 05 |03 04 | 0.37 15° 4 27.7 35 5,500 | 0.56 | 0.58 | 0.59 | 0.60 | 0.64 08-00537-01000 R 3 15 | 2 1.94 15° 4 28.1 35 3,700 | 3.18| 3.25) 3.34| 3.43| 3.63
08-00537-00207 | R0O.2 0.65 (0.3 0.4 0.37 15° 4 27.6 55 5,500 | 0.720.74 | 0.76 | 0.78 | 0.83 08-00537-01001 4 1.5 2 1.94 15° 4 271 35 3,700 | 4.21] 4.32 4.45] 4.58 4.87
08-00537-00202 0.8 0.3 0.4 0.37 15° 4 27.4 35 5,500 0.87 [0.90|0.92|0.95|1.01 08-00537-01002 6 1.5 2 1.94 15° 4 251 35 4,100 | 6.28 6.46 6.66 6.88 7.36
MRBSH230SF R—)L#42 (R) x B F & (£1) xSv> 742 (d) ZHERUTIZE W, X(r)dSEETT,
How to Order When you order, indicate MRBSH230SF (R) x(£1)x (d). %(7) is reference value.
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|IRI—-F1>JTV=FLPlus
BEEESAENTIRA 2 8902 I 7y IR— VI RSVBERF oy IESa—Nr>I54F UIHIZHFSER Recommended Conditions
MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel and High accuracy cutting

BT [<T3E © mm / ffidg : []
Unit [Size : mm / Retail Price : JPY]

J—RNo. ﬂi—(Jlli)Fé égFlé ;gllé ;}3; _é(.qlg?)% (ET% 9\533@ :/(Ve)g)g é% ’geﬁﬁﬂ_ﬁ Actual eﬁegct;eiﬁ Eﬁgﬁ?iiﬁ;fimm Wj:f?/lljzferrial Hardene'?sﬁ%}el%ﬁg.r{ \S/;f)z;d Steels High S);};Z\Steels High S)p};dxsteels

Codelio Radius Under Neck Length | Length of Cut Dia. Neck Dia. Neck TaperAngle | Shank Dia. Shank Length Overall Length RIS 30" 1° 1°30° 2° 3° SKD11-SKH51(~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72(~70HRC)
08-00537-01003 8 | 15| 2 | 194 | 15° | 4 | 281 | 40 | 4,400] 8.35 8.60 8.88 9.18 9.84 R PABE | E0EE | ERM | UReE | X0EE | RN | URME | E0EE | ERM
08-00537-01004 | R1 10 | 15| 2 194 | 15° | 4 | 261 | 40 | 4,40010.41/10.74/11.10/11.4812.33 RUAZ |undorneer| ST Depth orCut Foed | SpndeSpeed) - Depthof Cut Foed  |SpndeSpeed) - Depthof Cut Foed | Spinde Specd
08-00537-01005 12 | 15| 2 | 194 | 15° | 4 | 291 | 45 | 4,400 [12.4812.88/13.31/13.77/14.82 Lendth | 2 anmm | demm | | ' | apmm | asmm | mmvmn 1w | aprm | Bemm | i |
08-00587-01251 SN R T R ) U e R R PR ) 02 |2 0.002 | 0.005 | 100 |40,000| 0.002 | 0.003 | 70 |40,000| 0.002 | 0.003 | 50 |40,000
0800537-01252 6 23125 24 | 15° | 4 | 260 | 35 | 5500| 635 6.53 672 6.92 7.39 0.25 | 25 | 0.002| 0.005| 80 |40,000| 0.002 | 0.003 | 50 |40,000| 0.002 | 0.003 | 40 |40,000
SRS R1.25 NGRS M N 7 N R VR ] T o es R T R0O.O5 | 03 |3 0.002 | 0.005 | 70 |40,000| 0.002 | 0.003 50 |40,000 0.002 | 0.003 40 | 40,000
08-00537-01254 10 | 23| 25| 24 | 15° | 4 | 270 | 40 | 5800 10.4810.81/11.15/11.52[12.36 o4 0001 00020 1400001 0.001 T 0.003 50 140000 "0.061 1 0.00 T 3040600
08-00537-01256 15 23 | 25| 24 15: 4 27.0 45 5,900 |15.65/16.15|16.69|17.27| Free 05 5 0.001 | 0.003 50 40:000 0.001 | 0.002 30 40:000 0.001 | 0.002 20 40:000
_08-00587-01500 | 6 | 2513 | 28 | 15° | 6 | 331 | 45 | 4,600] 644 6.61 6.79 7.00 745 025 | 1.7 | 0.002 | 0.005 | 160 |40,000| 0.002 | 0.003 | 120 |40,000| 0.002 | 0.003 | 100 |40,000
_08-00537-01501 | CI e O N i 1 S 5 R 6 ) 500 o et 5 03 |2 0.002 | 0.005| 150 | 40,000 0.002 | 0.003 | 100 |40,000| 0.002 | 0.003 | 80 |40,000
% 12 22 g g-gg 12 g 331 32 2'288 12-2Z1g-32];-ij:;-gg]i-gf R0.075 04 | 27 00020005 120 [40,000] 0.002 | 0.003 | 70 [40,000| 0.002 | 0.003 | 50 40,000
O  R1.5 : : - - * -64113.0313.44/13.8914. 975705 |33 | 0.002] 0.005| 120 |40,000| 0.002 | 0.003 | 70 |40,000| 0.002 | 0.003 | 50 |40,000
_08-00587-01504 | 14 | 251 3 | 28 | 15° | 6 | 301 | 50 | 6,200 14.71/15.17]15.66/16.19/17.39 06 |4 0.001 | 0.003 | 100 |40,000| 0.001 | 0.002 | 50 |40,000| 0.001 | 0.002 | 40 |40,000
_08:00337-01505 | SN2 N WY O W % O - I e 0 O i GG 55 68 07 |47 | 0001 0.003| 80 |40,000| 0.001 | 0.002 | 40 |40,000| 0.001 | 0.002 | 30 |40,000
_08-00537-01507 | 18 | 25| 3 | 28 | 15° | 6 | 311 | 55 | 6,200/18.84/19.4520.09/20.79)22.36 0.3 | 1.5 | 0.005] 0.005| 300 |40,000| 0.003 | 0.003 | 200 |40,000| 0.003 | 0.003 | 150 |40,000
08-00537-01506 20 |25 3 | 285 | 15° | 6 | 201 | 55 | 5900(20.9121.68/2231/23.09[24.85 04 12 0:005 | 0.005 | 290 120,000] 0.003 0,003 | 200 120.000] 0:003 | 0.003 | 150 140.000
_08-00587-02000 | 8 |3 [4 |38 |15 6 | 328 | 45 | 4700] 858 881 9.06/ 9.33 9.93 05 | 25 | 0.005] 0.005| 280 |40,000| 0.003 | 0.003 | 180 |40,000| 0.003 | 0.003 | 130 |40,000
% :g 2 j g-g 12 g gg-g jg g;gg 1;’-3212-832-‘2@];-221‘21-‘9‘(2) RO.1 | 06 |3 0.003 | 0.005 | 250 | 40,000 0.002 | 0.003 | 160 |40,000| 0.002 | 0.003 | 120 |40,000
080053702002 | o - . - ' -72/13.09/13.49/13.93/14. 0.75 | 3.75 | 0.003 | 0.005 | 200 |40,000| 0.002 | 0.003 | 150 |40,000| 0.002 | 0.003 | 110 | 40,000
080053702004 | e O i e ¥ oA PROE e Rl I 0.85 | 4.3 | 0.002 | 0.005 | 180 |40,000| 0.001 | 0.003 | 130 |40,000| 0.001 | 0.002 | 100 |40,000
_08-00587-02005 | 20 | 3 |4 |38 | 15°| 6 | 308 | 55 | 6,200]20.9921.6522.3623.13| Free 1 5 0.002 | 0.003 | 160 |40,000| 0.001 | 0.002 | 120 |40,000| 0.001 | 0.002| 90 |40,000
gggg:g;ggggg fg 25 ‘5‘ 2-2 12 g gg-g ig %88 fg-;g%-ggf:-ggﬁ-gg E:ZZ 05 | 1.7 | 0.007 ]| 0.01 | 300 |40,000| 0.003 | 0.005 | 280 |40,000| 0.003 | 0.005 210 |40,000
080053702502 | : - . - ' -63/10.92/11.22/11. 06 |2 0.005 | 0.007 | 300 |40,000| 0.003 | 0.005 | 250 |40,000| 0.003 | 0.005| 180 |40,000
o TSt R25 ;g gg g 2-2 ]g g g; gg 13*388 ;S"SSZ?EZ 1F6ré7e7 E[:Z E;Z: Ro45 075 | 25 | 0.005] 0.007 | 280 [40,000| 0.003 | 0.005 230 |40,000| 0.003 | 0.005 170 |40,000
08-00557-02504 | R2. - - ’ - ' 97121, 10 3.3 | 0.005| 0.007 | 250 |40,000| 0.003 | 0.005 | 200 |40,000| 0.003 | 0.005| 150 |40,000
080058702505 | 25 o ISR O 00 (N M v i (WAORSOOIIERIC, 26-06 Tarecl [arecliaiee 125 | 42 | 0.003 | 0.005 | 200 40,000 0.002 | 0.003 | 160 |40,000| 0.002 | 0.003 | 120 |40,000
e fg 2-5 g ‘5‘-3 1 g gz-z 22 1;'388 3F1r§e1 E:ZZ E::Z g:g E;ZZ 15 |5 0.003 | 0.005 | 180 |40,000| 0.002 | 0.003 | 120 |40,000| 0.002 | 0.003 | 90 |40,000
e Tssr e oo ol e b | TTR0 e Tree Tree Tree  Tree 05 | 1.25 | 0.03 | 0.03 | 720 |40,000| 0.009 | 0.02 | 580 |40,000| 0.009 | 0.02 | 420 |35,000
el ey B as | TIO0 e Free | Free Free, Fros 0.65 | 1.6 | 0.025| 0.03 | 720 |40,000| 0.009 | 0.02 | 580 |40,000| 0.009 | 0.02 | 420 |35,000
08-00537-03002 - - , 08 |2 0.02 | 0.03 | 720 |40,000| 0.008 | 0.02 | 580 |40,000| 0.008 | 0.02 | 420 |35,000
080053703003 | R3 25 | 6 |6 |57 | - 6 | 294 | 5 | 7,700 Free|Free Free|Free|Free 1 25 | 002 | 0.03 | 720 |40,000] 0.008 | 0.02 | 580 |40,000| 0.008 | 0.02 | 400 |35,000
_08-00537-03004 | G R I S ol Aos |00 | (eI [AES] A6 FES LAGE L IEs 125 | 3.1 | 0.015] 0.02 | 620 |40,000| 0.006 | 0.02 | 470 |40,000| 0.006 | 0.02 | 320 |35,000
_08-00557-03005 35 16 |6 |57 | - 6 | 294 | 65 | 8700 Free|Free|Free|Free Free RO2 95 375 | 001 | 002 | 500 |40,000] 0.005  0.01 | 400 |40,000] 0.005 | 0.01 | 280 |35,000
08-00537-03006 40 |6 16 |57 | - | 6 | 294 | 70 | 9200 Free|Free|Free Free|Free 175 | 44 | 0.01 | 0.02 | 450 |40,000| 0.005 | 0.01 | 340 |40,000| 0.005  0.01 | 250 |35,000
o TR Ca HrsesEes. 2 5 0.007 | 0.01 | 380 |40,000| 0.005 | 0.007 | 300 |40,000| 0.005 | 0.007 | 220 | 35,000
225 | 56 | 0.005| 0.01 | 330 |40,000| 0.003 | 0.005| 280 |40,000| 0.003 | 0.005 | 200 |35,000
25 | 6.25 | 0.005| 0.007 | 300 |40,000| 0.003 | 0.005 | 260 |40,000| 0.003 | 0.005| 190 |35,000
05 | 1 0.03 | 0.04 | 860 |40,000| 0.015 | 0.03 | 650 |40,000| 0.015 | 0.02 | 450 |30,000
1 2 0.02 | 0.03 | 860 |40,000| 0.01 | 0.02 | 650 |35,000| 0.01 | 0.02 | 450 |30,000
Rogs 153 0.01 | 0.03 | 720 40,000 0.007 | 0.02 | 520 |35,000| 0.007 | 0.02 | 350 |30,000
2 4 0.01 | 0.02 | 650 |40,000| 0.007 | 0.01 | 400 |35,000| 0.007 | 0.01 | 270 |30,000
25 |5 0.007 | 0.01 | 530 |40,000| 0.005 | 0.007 | 360 |35,000| 0.005 | 0.007 | 240 |30,000
3 6 0.007 | 0.01 | 420 |35,000| 0.005 | 0.007 | 320 |35,000| 0.005 | 0.007 | 220 |30,000
06 |1 0.03 | 0.08 | 1,000 |40,000| 0.02 | 0.05 | 720 |35,000| 0.02 | 0.05 | 540 |28,000
1 17 | 0.03 | 0.06 | 1,000 |40,000| 0.02 | 0.05 | 720 |30,000| 0.02 | 0.05 | 540 |25,000
15 | 25 | 0.03 | 0.06 | 1,000 |40,000| 0.02 | 0.05 | 720 |30,000| 0.02 | 0.05 | 540 |25,00
R0 |2 33 | 0.03 | 0.06 | 1,000 |40,000] 0.02 | 0.05 | 720 |30,000| 0.02 | 0.05 | 540 |25,000
© 25 [ 41 [ 002 | 004 | 840 |40,000| 0.02 | 0.03 | 640 |30,000] 0.02 | 0.03 | 480 |25,000
3 5 0.02 | 0.04 | 840 |40,000| 0.02 | 0.03 | 600 |30,000| 0.02 | 0.03 | 450 |25,000
35 |59 | 001 | 003 | 600 30,000 0.01 | 0.02 | 420 |30,000] 0.01 | 0.02 | 310 |25,000
4 6.7 | 001 | 003 | 600 |30,000] 0.01 | 0.02 | 420 |30,000| 0.01 | 0.02 | 310 |25,000
1 1.3 | 0.08 | 0.12 | 1,600 |38,000| 0.06 | 0.1 | 1,200 |35,000| 0.035 | 0.1 | 900 |28,000
2 25 | 007 |01 1,600 |35000] 0.05 | 0.1 | 1,200 |30,000| 0.03 | 0.1 | 900 |25,000
RO.4 | 3 3.75 | 0.05 | 0.1 | 1,600 |35000| 0.05 | 0.05 | 1,200 |30,000| 0.03 | 0.05 | 900 |25,000
4 5 0.04 | 0.06 | 1,200 |30,000| 0.03 | 0.05 | 860 |25,000| 0.02 | 0.05 | 640 |20,000
5 6.25 | 0.03 | 0.05 | 1,000 |25,000] 0.02 | 0.03 | 620 |25000] 0.015 | 0.03 | 460 |20,000
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l’JJﬁ'J%#%*%?E Recommended Conditions fJJﬁ'J?i’a#"é%éE Recommended Conditions

. B/ (2 M2 M2 - EIEEE-/ (2 M2 M2
Work Material Hardened Steels/High Speed Steels High Speed Steels High Speed Steels Work Material Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKD11:SKH51 (~62HRC) SKH55+-HAP40 (~66HRC) SKH57-HAP72 (~70HRC) SKD11-SKH51 (~62HRC) SKH55+-HAP40 (~66HRC) SKH57-HAP72(~70HRC)
| mre | S8 PhAHE BEOEEE | [EEREK PhAHE BEOEEE | [EEREK PhAHE R | [EERE | mre | O tirmE REOBE | DR irmE REOBE | DR thAHE BEOEEE | [EEREK
EZ;L? Under Neck %};—EE Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed RRiajd/LZ\ Under Neck EEEE Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
renath LD Apmm | @emm | mm/min min” Apmm | @emm | mm/min min” Apmm | @emm | mm/min min”' Lenah Lo Apmm | @emm | mm/min min”' Apmm | @emm | mm/min min” Apmm | @emm | mm/min min”'
1 1 0.1 0.2 2,000 |30,000| 0.08 0.12 1,400 |25,000| 0.05 0.12 1,000 |20,000 R2.5 25 5 0.15 0.8 1,800 | 8,600 | 0.1 0.3 1,200 | 7,200 | 0.08 0.3 1,000 | 6,500
1.5 1.5 0.1 0.2 2,000 |30,000| 0.08 0.12 1,400 | 25,000 0.05 0.12 1,000 |20,000 ’ 30 6 0.15 0.5 1,500 | 7,600 | 0.1 0.2 860 | 6,400 | 0.08 0.2 750 | 6,000
2 2 0.1 0.2 2,000 |30,000| 0.08 0.1 1,400 |25,000| 0.05 0.1 1,000 |20,000 10 1.7 0.3 1.2 2,500 | 8,000 | 0.2 1 2,000 | 7,000 | 0.15 1 1,500 | 5,500
RO.5 2.5 2.5 0.1 0.2 2,000 | 30,000 0.08 0.1 1,400 (25,000 | 0.05 0.1 1,000 |20,000 15 2.5 0.3 1.2 2,500 | 8,000 | 0.2 1 2,000 | 7,000 | 0.15 1 1,500 | 5,500
’ 3 3 0.1 0.2 2,000 |30,000| 0.08 0.1 1,400 25,000 | 0.05 0.1 1,000 |20,000 20 3.3 0.3 1.2 2,500 | 8,000 | 0.2 1 2,000 | 7,000 | 0.15 1 1,500 | 5,500
4 4 0.05 0.15 1,600 [ 28,000 0.05 0.1 1,200 |25,000 [ 0.03 0.1 900 (20,000 R3 25 41 0.2 1 2,200 | 8,000 | 0.15 0.7 1,600 | 7,000 | 0.12 0.7 1,200 | 5,500
5 5 0.04 0.1 1,400 {25,000 0.03 0.05 920 (20,000 | 0.02 0.05 700 16,000 30 5 0.2 1 1,800 | 7,000 | 0.15 0.7 1,300 | 6,500 | 0.12 0.7 950 | 5,000
6 6 0.04 0.05 1,200 | 22,000 0.02 0.05 740 20,000 | 0.015 | 0.05 550 (16,000 35 5.8 0.17 0.8 1,600 | 6,800 | 0.12 0.5 1,200 | 5,800 | 0.1 0.5 800 | 4,500
2.4 2 0.1 0.2 2,000 |30,000| 0.08 0.1 1,600 25,000 | 0.05 0.1 1,200 |20,000 40 6.7 0.15 0.6 1,200 | 6,400 | 0.1 0.4 1,000 | 5,200 | 0.08 0.4 650 | 4,000
RO.6 4 33 | 0.1 0.2 | 2,000 |30,000| 0.06 | 0.1 | 1,600 |25,000| 0.05 | 0.1 | 1,200 |20,000 51 GIABE0. apEHBBOTASES. et HEAEOTABRSERLES.
’ 6 5 0.05 0.1 1,400 {25,000 0.03 0.07 1,000 {20,000 | 0.02 0.07 750 16,000 *2 Uvbiﬁh‘%ti?ffjé‘{i 7%§L{;betﬂééﬂ%t4¢%£?e;bﬁ<féb‘\ PR
8 |67 |003 [007 |1,200 22000 0.02 |0.05 | 850 [20,000| 0.015] 0.05 | 650 16,000 e BRI S8, o HRAORIEDY D ABEGERL TR,
2 1.3 0.1 0.3 2,500 30,000 0.1 0.2 2,000 25,000 | 0.06 | 0.2 1,500 120,000 %5 TEORI AR EDI- TRIEELET. LyMATRCHEATEE. BEEBEREIHRIE.
3 2 0.1 0.3 2,500 [ 30,000 0.1 0.2 2,000 25,000 | 0.06 0.2 1,500 |20,000 {'Emf %6 AIWIAN -T2 MeBRHUET .
Ro7s L4 |27 |01 03 |200025000[01 |02 1600 22,000]0.06 0.2 1,200 18,00 e S cut ap e Al Dept of € e ctes R Depth of it
6 4 0.1 0.2 1 ,600 22’000 0.1 0.1 1 ,200 20,000 0.06 0.1 950 161000 ii 2;J_;3uositr1§)c\:~;:esr§"§:g|tetir;gelzdadaLsdhfig:ds:frhissaatmc::r;zs,pay attention to setting cutting conditions and tool paths particularly.
8 53 005 02 1 ,400 20,000 005 01 1 ,000 18,000 003 01 700 1 3,000 ><5 A shrink fit type is recommended for tool holder. Whén using collet type or others,strictly adhere to minimum gripping length.
10 6.7 0.05 0.1 1,200 {18,000 0.05 0.05 850 (/16,000 | 0.03 0.05 650 | 13,000 %6 We recommend using oil mist coolant.
RO0.8 8 5 0.07 0.2 1,400 [ 20,000 0.05 0.1 1,000 {16,000 | 0.03 0.1 750 113,000
3 1.7 0.12 0.3 2,500 |25,000( 0.1 0.25 | 2,000 {20,000 | 0.08 0.2 1,500 |16,000
4 2.2 0.12 0.25 2,500 [ 25,000 0.1 0.2 1,800 20,000 | 0.08 0.2 1,500 | 16,000
RO0.9 6 3.3 0.12 0.25 2,500 | 25,000 0.1 0.2 1,600 [18,000 [ 0.08 0.2 1,200 | 16,000
8 4.4 0.08 0.2 2,300 |23,000| 0.08 0.15 1,400 [17,000 | 0.06 0.1 750 113,000
10 5.6 0.08 0.2 1,700 | 18,000 0.08 0.12 | 1,100 {14,000 | 0.03 0.1 750 | 11,000
2 1 0.2 0.5 2,500 |25,000| 0.15 0.3 2,000 20,000 1| 0.1 0.3 1,500 | 16,000 ek
3 1.5 0.2 0.5 2,500 [25,000| 0.15 0.3 2,000 {20,000 | 0.1 0.3 1,500 | 16,000 qiﬁ*ﬁgtbﬁ
4 2 02 | 05 | 2500 |25000] 0.15 | 0.3 | 2,000 20,000 01 | 0.3 | 1,500 |16,000 Comparison of dimensional accuracy
R1 6 8 0.2 0.3 2,000 | 22,000 0.15 0.3 1,600 |20,000 | 0.1 0.3 1,200 |16,000 HAP72 (70HRC) : {t EIFINTR&OT EEE L INIBER Machining time @ 32 43 / R4k min per pocket
8 4 0.1 0.2 1,600 {18,000 0.1 0.15 1,200 16,000 | 0.06 0.15 950 13,000 HAP72 (70HRC) : Comparison of dimensional accuracy after finish cutting DIT/CZAOERER Tool path : EEfRA_EFHIT (AlE)
10 5 0.1 0.2 1,400 {16,000 0.1 0.1 1,000 |14,000 [ 0.06 0.1 750 | 11,000 Contour line finishing
12 6 0.07 | 04 | 1,200 |14,000| 0.05 | 0.1 850 12,000 | 0.03 | 0.1 650 | 9,500 T8 Tool : MRBSH230SF R1 x 6 EBS FFINT (EE)
4 16 |02 |05 |2500]20,000] 0.15 | 0.4 [2,000 [18,000| 0.1 | 0.4 | 1,500 |14,000 MTAE DNy LEOME EFINT Scanning line finishing
6 2.4 0.2 0.5 2,500 |20,000| 0.15 | 0.4 | 2,000 [18,000 | 0.1 0.4 1,500 |14,000 Machining content  : Finishing cutting for 1 pocket
R1.25 8 3.2 0.2 0.3 2,100 [20,000| 0.15 0.3 1,800 |18,000 [ 0.1 0.3 1,300 | 14,000
10 4 0.15 0.2 1,800 {18,000 0.1 0.15 1,500 16,000 | 0.06 0.15 1,100 | 13,000 3
15 6 0.07 0.15 1,200 | 14,000 0.05 0.1 900 [12,000| 0.03 0.1 700 | 9,500 !I:r!l:sﬂ;_g“.hu]:
6 2 0.2 0.6 2,500 |18,000( 0.2 0.5 2,000 {15,000 | 0.12 0.5 1,500 12,000
8 2.7 0.2 0.6 2,500 [18,000| 0.2 0.5 2,000 {15,000 | 0.12 0.5 1,500 |12,000 n=16,000min! vf= 1,000mm/min ap 0.03 x ae 0.03mm A-JL=X} Oil Mist
10 3.3 0.2 0.4 2,100 [18,000| 0.15 0.3 1,800 {15,000 | 0.1 0.3 1,300 | 12,000
12 4 02 | 04 | 2000 |18,000]| 0.1 0.3 | 1,500 [15,000 | 0.06 | 0.3 | 1,100 12,000 AIZAZAR Machining shape
R1.5 Y. . 75
14 47 |01 |03 [1600[16,000( 0.1 |02 1,200 [12,000| 0.06 | 0.2 900 [10,000 Q‘\’iji\gw :30 mm x 30 mm x laﬂlh_»sé & mm Y SEER2E fkt B ) 1/2
16 5.3 0.1 0.3 1,600 |16,000| 0.1 0.2 | 1,200 [12,000| 0.06 | 0.2 900 |10,000 ockersize achining dept Dimensional erroris 1/2 compare
18 6 0.1 0.2 1,400 [16,000| 0.1 0.15 960 (12,000 | 0.06 | 0.15 750 | 9,500 \EHEE RO
20 6.7 0.08 0.2 1,200 {14,000 0.08 0.1 850 (12,000 | 0.06 0.1 650 | 9,500 E§ 0.006 Other tool
8 |2 02 | 0.8 |2500 15000| 0.2 | 0.6 |2000 |12,000| 0.15 | 0.6 | 1,500 | 9,500 ES MRBSH230SF brand
10 2.5 0.2 0.8 2,500 [15,000| 0.2 0.6 2,000 {12,000 | 0.15 0.6 1,500 | 9,500 ﬁ‘v‘ié 0004
Ro 12 3 02 |08 |250015000( 02 |0.6 |2000 12,000 015 | 0.6 | 1,500 | 9,500 i 0003 0003
15 3.75 0.2 0.8 2,000 [15,000| 0.15 0.6 1,600 [12,000 [ 0.12 0.6 1,200 | 9,500 =
20 5 0.1 0.6 1,700 | 14,000( 0.1 0.4 1,200 |10,000 | 0.08 0.4 900 | 8,000 0.002
25 6.25 0.1 0.4 1,200 {14,000 0.1 0.2 850 10,000 | 0.08 0.2 650 | 8,000
10 2 0.2 1.2 2,500 [12,000| 0.2 0.7 2,000 {10,000 | 0.15 0.7 1,500 | 8,000 0
R2.5 | 15 3 02 |12 [250012,000] 0.2 |07 |2000 [10,000| 0.15 | 0.7 | 1,500 | 8,000 fireRE B OB R LN T AR
20 4 02 1 2,000 |10,000] 0.15 | 0.6 1600 | 8500| 012 | 0.6 1,200 | 6,500 HAP72 (70HRC) Realized high precision finishing compares to other tool brand
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High-efficiency high-precision die machining with improved cutting edge rigidity and chip evacuation

= i BZ 5

Hardened Steels

BRI —FT1>J V=7 AhPlus ‘
SEERSEEMTA/NEIRIOLIRYIR=IVIIRIII

MUGEN COATING PREMIUM Plus
High Efficient 3-Flute Small-Diameter Long Neck Ball End Mill for Hardened Steel

MRBSH330 R AP

RO.1 ~ R3 % 31 9AX

Total 31 sizes

&

Features
Feature REdH #|R1—71>J V=7 Plus
1 Long tool life MUGEN COATING PREMIUM Plus

m i ARE OFEDNN T EEER

Comparison with other tool brand on roughing process

thA#= ap 0.23 X ae 0.3 mm TOHMITHBE

Under the same rate of depth of cut

- TRY/X:R1 R 604 | 009 | 1209
Tool size After 60min After 90min

Before use

After 120min

- #HI#4 . HAP40 (64HRC)
Work Material

- [E#5#% : 20,000 min™

MRBSH330
R1x6

Spindle speed
< IXDEE : 2,400 mm/min
Feed fihstam A

Other tool brand A
4*513]7|'§E){/1> RV

4-flute ball end mill

fhttsm B

Other tool brand B i
AMIR=ILIVRI
R1

4-flute ball end mill

REDTOFRMDIITitEFmELLBLTERGREZRIA

Realize long tool life during high speed machining even comparing with the other brand tool

24

Feature =abs

=1BE
2 High efficiency

FULFIRAR - REHE - 3 7 - LIDCTHRbE

Cutting edge shape - Unequal flute spacing - 3-Flute - Chip evacuation

RO ERB(EL. tIHIGREZRRT S TathiAG N elgE

Optimized center ball shape reduces cutting load to enable high depth of cut

HI0<T DBFHEEIRRSCEDBVFY TR MK

Optimized chip pocket design realizes smooth chip removal

AENZTUUORLE

Unequal flute prevent chattering

T ERINNBAEBET
352 5L ¥ vy 18R
I0<T R S IRUBEE MR (C

mt (Rz1.5)

Adopting strong spiral gash for the
large diameters to reduce cutting
load, break up the chips to improve
the chip removal ability unequal
flute prevent chattering (R 2 1.5)

B RO TRERLEER

Machining efficiency comparison with conventional product

- #HI%4 1 YXR7 (63HRC)
Work Material

« J=3bh AIZAbB
Coolant : Oil mist

« J—JY4Z : 50 x 50 mm

Work size

MRBSH330

a #B =7

MRBSH330

R

Conventional

ek
Conventional
ke 2 MAR=IIZRIL

T T MRBSH330 Conventional 2-flute ball end mill
Process VU NEB Mz Y NEB VURZR Ty NED MRy NEB

Diamond shape| Circle shape | Diamond shape| Circle shape

pocket pocket pocket pocket
fERAYAX
Tool size R3 x 20 R1.5 x 10 R3 x 20 R1.5 x 10
e .

8528 (min”) 7,000 15,000 7,000 15,000
Spindle speed
IXDIRE
(mm/min) 3,000 2,600 2,000 1,800
Feed
thiAx=E
(ap x ae mm) 0.25x 1 0.25 x 0.5 0.2x1 0.15 x 0.3
Depth of cut
0T AR 425391 16 53 23 ¥ 73311 % 559> 34 #
Machining time 42 min 9 sec 16 min 23 sec § 73 min 11 sec | 55 min 34 sec

#ehN L EshE #55%iRK !

Total machining time reduced by 55%
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MRBSH330 - MRBSH330

#R1—51>YJ V=7 LPlus ~ .
EEERSEEMITA/NMEIRIOIRYIR-IVII RS £ 3194X tIHISZHFSER Recommended Conditions

MUGEN COATING PREMIUM Plus High Efficient 3-Flute small-diameter Long Neck Ball End Mill for Hardened Steel Total 31 sizes

R@&
+0.005
(R<2)

RFEMIEEIDCTHER AR LT SR EENN T2 S8R (C

High-efficiency high-precision die machining with improved cutting edge rigidity and chip evacuation

kA ShEE )\ AR AP JAR
R<) R Work Material Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
A oric Materia SKD11-SKH51 (~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72 (~70HRC)
5 2\ 3 e N _ 33 shRE HABE | XORE | @5 UHABE | X0RE | @5 UIABE | EORE | 5
o o S oo
 ©S oSt r . | [Q’o’ RB/X | B TR | B FR Depth of Cut Feed |Spindle Speed Depth of Cut Feed |Spindle Speed Depth of Cut Feed |Spindle Speed
[alNa} 45 Radius | UnderNeckLengh | ODEE
s © <
n o~ »ﬂa LDl apmm | @emm | mm/min| min' | @pmm | @emm | mm/min| min" | @pmm | @emm | mm/min | min’
VoAl
[+4 [+4
0 LTRESEIEL . SUIABFAIEEE LS AERIM IR —IL T R, L | RO.1 0.3 1.5 0.006 | 0.007 450 | 40,000 | 0.004 | 0.005 300 | 40,000 0.004 | 0.005 220 | 40,000
© 60~70HRC OEFRE o, UMM TR AT, S B aE (- hl T AFI4E. 05 | 25 [ 0.006|0.007| 400 [40,000| 0.004 | 0.005| 250 |40,000| 0.004 | 0.005| 190 | 40,000
® SYIUENZEE-0.001mmH5-0.003mMmMOSIEE LK. 0.5 1.7 0.01 0.01 450 | 40,000 | 0.005 | 0.005 400 | 40,000 | 0.005 | 0.005 300 | 40,000
® High-efficiency 3-flute ball end mill optimizes a shape of central edge and enables high depth of cutting. 0.6 2 0.007 | 0.007 450 | 40.000| 0.005 | 0.005 350 |40.000| 0.005 | 0.005 270 | 40.000
® Even hardened steel of 60 to 70HRC can be machining with long tool life and high efficiency. R0.15 - - - ’ - - ’ : - ’
@ Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm. . 0.75 2.5 0.007 | 0.007 400 | 40,000 | 0.005 | 0.005 350 | 40,000 0.005 | 0.005 250 | 40,000
) 1 8. 0.007 | 0.007 350 | 40,000 | 0.005 | 0.005 300 | 40,000 | 0.005 | 0.005 220 | 40,000
AR Work Material 0.5 1.25 0.035 | 0.04 1,100 | 40,000| 0.013 | 0.02 850 |40,000| 0.013 | 0.02 650 | 35,000
wEEE dHC (FERR R0O.2 | 08 2 0.03 | 0.03 | 1,000 |40,000| 0.012 | 0.02 850 | 40,000 | 0.012 | 0.02 600 | 35,000
Hardened Steel ok tenoth 1 2.5 0.03 | 0.03 1,000 | 40,000 0.012 | 0.02 850 | 40,000| 0.012 | 0.02 600 | 35,000
60~70HRC RO.25 1 2 0.03 | 0.03 1,300 | 40,000 0.015 | 0.02 1,000 | 35,000 | 0.015 | 0.02 700 | 30,000
P —— RIMOLHUTELL ! —BOET> K —omER ’ 1.5 3 0.015| 0.03 1,000 | 40,000 | 0.01 0.02 800 | 35,000 0.01 0.02 500 | 30,000
Machining case point milling '”‘“”e“"g‘e 1 1.7 0.045 | 0.06 1,500 | 40,000 | 0.03 0.05 1,100 | 30,000 | 0.03 0.05 800 | 25,000
B (5% : mm / fiig : [ R0.3 1.5 2.5 0.045 | 0.06 1,500 | 40,000 | 0.03 | 0.05 1,100 | 30,000 | 0.03 | 0.05 800 | 25,000
ot Siee e ree P 2 33 | 0.045] 006 | 1,500 |40,000| 0.03 | 0.05 | 1,100 | 30,000 0.03 | 0.05 800 | 25,000
I-JARAICITIEBME
J—RNo. RIn-1¥& | (LETR (Q)EE (DWH% ()ETE (T)Eﬁ (v (BE=S 1A Actualeﬁective\engthdependmgoninc\inedang\eo)f(workpiece 2 2 0.15 02 3’000 30’000 0.12 0.1 2’000 25’000 0.075 | 0.1 1’500 20’000
Code No. Radius UnderNeckLength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | Overall Length | Retail Price 30, 1° 1030, 2 3 RO.5 2.5 2.5 0.15 0.2 3,000 30,000 0.12 0.1 2,000 25,000 0.075 | 01 1,500 20,000
- 3 3 0.15 | 0.2 3,000 | 30,000 0.12 | 0.1 2,000 | 25,000 0.075 | 0.1 1,500 | 20,000
08-00634-01008) pgq | 03 | 015 | 02 | 018 | 12° 4 45 | 10,500 | 0.35] 0.36) 0.38] 0.39) 042 Ro7s |3 2 015 | 0.3 | 3,800 |30,000| 0.15 | 0.2 | 3,000 | 25,000| 0.09 | 0.2 | 2,200 | 20,000
08-00634-01005 0.5 0.15 0.2 0.18 12c 4 45 10,500 | 0.56| 0.58| 0.61| 0.63| 0.69 . 4 27 015 03 3,000 | 25,000 0.15 02 2,400 | 22,000 | 0.09 02 1.800 | 18,000
08-00634-01505 0.5 0.2 0.3 0.28 12° 4 45 10,400 | 0.56| 0.58| 0.60| 0.62| 0.67 3 15 0.3 05 3,800 | 25,000 | 0.22 0.3 3,000 | 20,000 | 0.15 0.3 2.200 | 16,000
08-00634-01506 RO.15 0.6 0.2 0.3 0.28 12o 4 45 10,400 | 0.66| 0.69| 0.71| 0.74| 0.81 R1 4 2 03 05 3,800 | 25,000 | 0.22 03 3,000 20,000 0.15 03 2.200 | 16,000
08-00634-01507 0.75 0.2 0.3 0.28 120 4 45 10,400 | 0.82| 0.85| 0.88]| 0.92| 1.01 6 3 0.3 0.3 3,000 | 22,000 | 0.22 0.3 2,400 | 20,000 0.15 0.3 1,800 | 16,000
08-00634-01510 1 0.2 0.3 0.28 12o 4 45 10,400 1.08| 1.12| 1.17| 1.22| 1.34 6 2 0.3 0.6 3,800 | 18,000 | 0.25 05 3,000 | 15,000 | 0.15 05 2.250 | 12,000
08-00634-02005 05 | 03 | 04 | 037 | 12 4 45 | 7,100 | 0.58) 060 062 064 0.69 R15 | 8 27 |03 |06 | 3800 18,000] 025 | 05 | 3,000 |15,000| 0.15 | 0.5 | 2,250 | 12,000
08-00634-02008| RO0.2 0.8 0.3 0.4 0.37 120 4 45 7,100 | 0.89| 0.93| 0.96| 1.00| 1.09 10 33 0.3 0.6 3,200 | 18,000 | 0.25 05 2.600 | 15,000 | 0.15 05 2,000 | 12,000
08‘00631‘02010 1 03 | 04 | 037 120 4 45 7’188 110 11: 113 1-24 1-35 8 2 03 |08 | 3800 15000 025 | 0.6 | 3,000 | 12,000] 0.18 | 0.6 | 2,250 | 9,500
—22'82224'22510 RO25 — gg: 8: 8'22 1; j j: ;’1 1'62 o 1-§8 1-22 22; R2  [10 25 |03 |08 | 3800 |15000] 025 | 0.6 | 3,000 | 12,000| 0.18 | 0.6 | 2,250 | 9,500
08-00634_03(5)12 1' 0'4 0.6 0' 5 158 7 7 6’188 1'12 1.16 1'20 1'2 1'3 12 3 0.3 0.8 3,800 | 15,000 | 0.25 0.6 3,000 | 12,000 0.18 0.6 2,250 9,500
08_00634_03015 R0.3 1.5 0-4: 0.6 0-:6 12° 4 4: 6’100 1-64 1.71 1-77 1-82 2-0: 10 1.7 038 112 3.800 | 80001025 |1 3.000 | 7,000} 0.18 | 1 2,250 | 5,500
—08-00634-03020 : 2' 0'45 0.6 0.56 125 1 15 6’100 2'17 2'25 2'34 2'44 2'68 R3 15 2.5 0.38 1.2 3,800 | 8,000 0.25 1 3,000 7,000 0.18 1 2,250 5,500
= = . : . ’ . : . . . 20 3.3 0.38 1.2 3,800 | 8,000| 0.25 1 3,000 | 7,000| 0.18 1 2,250 | 5,500
08-00634-05020 2 0.75 1 0.95 12° 4 45 5,700 | 2.18| 2.26| 2.34| 2.43| 2.65
08-00634-05025| RO0.5 2.5 0.75 1 0.95 12° 4 45 5,700 | 2.70| 2.80| 2.91| 3.03| 3.31 ><1 tﬂiébii@aglfﬁﬂlﬁrﬁ]@@%ii%& aﬁ(iﬂﬁ%{ﬂi@ﬂi@?ﬁ%é’iﬁbi?o
08-00634-05030 3 075 | 1 095 | 12° 4 45 | 5700 | 3.22| 3.35 3.48| 3.63 3.97 o *f;%@igii{g;f?kz;{ﬁﬁfﬁﬁﬁg;;ﬁ%ﬁ%m
5 S (=) S A (& R alal [ o
08-00634-07503| o 75 |3 11 | 15 | 145 | 12 4 45 | 6500 | 321) 3.33| 345 3.58| 3.89 X4 1-FEFSOMBRHIBRIERCE. BICHRFOREPY—IL RBECERU T,
08-00634-07504 4 1.1 1.5 1.45 12° 4 45 6,500 4.26| 441 4.59| 4.78| 5.22 %5 ML HOMABIREFAASMES (. SBESU CENRER L TIRE,
08-00634-10003 3 1.5 2 1.94 12° 4 45 5,100 | 3.23| 3.33| 3.44| 3.56| 3.85 %6 YINKTHHENRIF TRMEE, TEOFYES I PITBEORRICARZENIHIFETOTIIERIZE,
08-00634-10004| R1 4 1.5 2 1.94 12° 4 45 5,100 | 4.27| 4.42| 4.58| 4.76| 5.17 K7 BIEREERDEE (&, EU%‘J’S'@EEJ%%UC(T’:"&L\O
08-00634-10006 6 1.5 2 194 | 12° 4 45 5100 | 6.36 6.60| 6.86 7.15 7.83 8 TRRSHUEE CESTIa e,
08-00634-15006 6 25 3 285 | 12° 6 60 | 7,000 | 6.56] 6.78] 7.03] 7.31] 7.95 " = >x<19 J*”rfc'\”‘”'\ff”l‘f”fﬁgc P
e vyl =yl ® otes BS epth of Cut : ap = Axial Depth of Cut / ae = Radial Depth of Cut.
—08-00634-15008 R1.5 8 2.5 3 2.85 12 6 60 7’000 8.64| 8.96| 9.31] 9.70/10.60 %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
08-00634-15010 10 2.5 3 2.85 12° 6 60 7,000 |10.73|11.14|11.59|12.09|13.26 %3 In case of chattering etc., please adjust cutting conditions if necessary.
08-00634-20008 8 3 4 38 12° 6 65 7,400 8.74| 9.05| 9.38! 9.74/10.60 %4 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths
° particularly.
w R2 10 3 4 3.8 12 6 65 7,400 |10.83|11.22] 11.66|12.14]/13.25 %5 If machine tool vibration is high during machining, adjust the feed rate as necessary.
08-00634-20012 12 3 4 3.8 12° 6 65 7,400 |12.91/13.40/13.94|14.53|15.91 %6 Attention to a risk of chipping and breakage when insufficient chip flow.
08-00634-30010 10 6 6 5.7 - 6 65 8,800 | Free | Free | Free | Free | Free %7 Adjust both spindle speed and feed at the same rate.
L= ey = %8 Overhang of end mill should be as short as possible from spindle nose.
08-00634-30015| R3 15 6 6 5.7 - 6 65 8,800 | Free | Free | Free | Free | Free %9 We recommend using oil mist coolant.
08-00634-30020 20 6 6 57 - 6 65 8,800 | Free | Free | Free | Free | Free
A—H—5k MRBSH330 /R— L2 (R) x B F & (QUEIERLTUL. X(7)dBEETT,
How to Order When you order, indicate MRBSH330(R)x(£1). (1) is reference value.
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Specialized cutting edge and high precision corner R enhance finishing accuracy on hardened steels

= i BZ 5

Hardened Steels

#|RI1—-71>JTVZF7 APlus
SEERSHBEMNTRANIAYIRYISSTAIIRIN
BEEDFrvIRIESI—- N VYII9414T

MUGEN COATING PREMIUM Plus
4-Flute Long Neck Corner Radius End Mill with short shank for Hardened Steel and High accuracy cutting

MHRSH430RSF 2 s R B

® 0.1 x R0O.01 ~ ¢ 6 xR1 £ 205 Y4 X

Total 205 sizes

——

R

Features

Feature

1 HeafIEMIHFER L

Excellent accuracy and surface roughness

23-MrYJTREREEML - RFEEI-T R E50\H

Optimal overhung length by short shank High accuracy corner R and wiper

BEOIVIIR
Normal shank length

THEREHUNMRS ERIEIREE

Tool overhung length is long, and tool rigidity is low

MHRSH430RSF

ZREBLZIRCTE, BRNMEARETOIN A E]EE

Possible to machining with high rigidity, with short tool overhung

%l A
short shank

60D NN TRORMEAHESE TBEEFE

Surface roughness and wear after 60 mins machining

| ﬁﬁ*ﬂa Surface roughness|

E¥m 0° [EE
e Wall - 9 Bottom

Ra 0. 052|.|m Ra 0.010um

T BPEEFE Tool wear
X J—-FREB
End tooth Corner R

fEATE MHRSH430RSF ¢2xR0.2x6

Tool

HRHIIAA HAP40 (64HRC)

Work material

I 12,000 min*

Spindle speed

EDEE 1,000 mm/min . = P
e / b1 EEIR RIGER

t}]i&ﬂj% ap 0.02xae 0.05 mm Frank wear width R retreat amount
Depth of cut 0.023mm 0.003mm

28

MIREEREBSZERVESSTAIY RN

Corner radius end mill to pursue accuracy and surface roughness

<EHAAR> FILHBL
End tooth profile no center tooth

¢ 0.1 x R0.01 ~¢ 2 x R0O.5

RIEOREHSLIN TAEEZM L
—_——E ~
— =fREI-FRES-LVA
Enhances surface roughness and accuracy on side machining
High accuracy corner R and Seamles

o EX G/,

Bottom side

i1 |+0.003mm
Lt |-0.003mm

90—
E)F Peripheral side

¢ 0.1 x R0O.01 ~¢ 2 x R0O.5
Jd-7R £ 0.003 mm

Corner Radius

BREI—FR

High accuracy corner R

<EHAAR> HLRHD
Ifj?d oth profile with center tooth

p———

)

 —

¢ 3 xR0O.05~¢ 6 xR1
Jd—7 R £ 0.005 mm

Corner Radius

3 xR0.05~¢ 6 xR1 X305 28 )\wh T —)¢
Wiper Strong back taper
N
Bottiogmside

+0.005mm| | .

90°
Peripheral side §4J&] 5]

MHRSH430RSF —f%AYRI—FR
E}j &:S’HEJ xS —ALZAICD 733 General Corner Radius
FHEMHESZE L (D2$0.4) Seamless
Corner R and peripheral cutting edge are seamlessly connected,
and the smooth cutting edge improves the surface roughness on
side machining - .

DREBRUL DREEH
Seamless Seam Y,

EEOREER
— &5\ ¥

Improves surface roughness on bottom by wiper

(Dz¢0.4) s

XN CEFSB5VWHZERAL.

[KEMIECHSIEREMESZE LEEET

By adopting wiper at the end tooth, improves the surface roughness
on bottom surface machining

[EEMTEORMBS LR

Surface roughness comparison after bottom surface finishing

#wilA4 MHRSH430RSF TER fibttamA fittamB

Work material C?_nventlonal O'Fher tool brgnd A ~ Other tool brand B

HAP40 (64HRC)

TEH(X
Tool size :
®2xR0.2x6 pe=
BEAEEA0045 i j

Ra 0.0.1".I0pm Ra 0.028pm Ra O“.'02"9pm Ra 0.02"6pm

Magnification rate
J
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MHRSH430RSF S ¢ 0.1 x R0.01 ~ ¢ 6 x R1 S MHRSH430RSF

WBI-F1>JTVIFPLPlus £ 205 HAX ‘ MPRI—F1>JTVZFLPlus
SEERESHEENTIAARAOYIRYISTITALIIRI) BEFDFryIMIESI— v 94T + _ EEEESRBENTIAANAOSIRYISTITALIIRI)) BEFDFryIMIESI— MY I94T
MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with short shank for Hardened Steel and High accuracy cutting Total 205 sizes MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with short shank for Hardened Steel and High accuracy cutting

REMSE a3 IRARESHIEEI-TRT, m ‘} 30° R,ﬁ T Ui (e | Rt Price - )
= o 5 g — + =
EIREIAOM EII T E SRR (el AN 2l | I-KNo. DHE |RIFHE| (DETE | (N |@ETE| (NEB | @orrE | V2B | BEEE | g IR
Spema“ZEd Cuttlng edge and hlgh precision corner R Side Slot Face Code No. Dia. Comner Radius | Under Neck Length | Length of Cut | Neck Dia. Neck Taper Angle Shank Dia. | Overall Length | Retail Price z z
enhance finishing accuracy on hardened steels f ?/ 30 1° [ 1°80 | 2° 3
2 |y |\ 08-00239-04205 0.5 03 | 037 | 15° 4 35 | 8300 | 0.57 | 0.59 | 0.61 | 0.63 | 0.68
R+0.003 (D=2) 08-00239-04210 R0.02 1 0.3 0.37 15° 4 85 8,300 | 1.09 | 1.12 | 1.16 | 1.21 | 1.3
R+0.005 (D>2) 08-00239-04215 1.5 0.3 0.37 15° 4 35 8,300 | 1.6 1.66 | 1.72 | 1.78 | 1.92
'é 5 \ 3 - 08-00239-04220 0.4 2 0.3 0.37 15° 4 89 8,300 | 2.12 | 2.19 | 2.27 | 2.36 | 2.55
°g oo\ _® /'A—h 58 08-00239-04405| - 0.5 03 | 0.37 15° 4 35 | 8,300 | 0.57 | 0.59 | 0.61 | 0.63 | 0.67
' e e j [ . jO,'Q' 08-00239-04410 R0.05 1 0.3 0.37 15° 4 89 8,300 | 1.08 | 1.12 | 1.16 | 1.2 1.3
D=2 in @ _L‘ g 08-00239-04415 ’ 1.5 0.3 0.37 15° 4 35 8,300 | 1.6 1.66 | 1.71 | 1.78 | 1.92
% ¥ 21 08-00239-04420 2 0.3 0.37 15° 4 89 8,300 | 212 | 2.19 | 2.27 | 2.35 | 2.54
o S L | 08-00239-05210 1 0.4 0.46 15° 4 35 6,700 | 1.11 [ 1.14 | 1.18 | 1.23 | 1.33
o SEEMAOHEIRI-T 1> TLI7 LPlust 38/ \wI7—/\ckD D 08-00239-05215 1.5 04 | 046 15° 4 35 | 6700 | 16216817418 [1.95
E&HFa CUOUDEINX AT EIFmEsEIR, qPSI 0.1 ;d) 2 0)[5?3?llfmlﬂp‘tﬁfﬂb%%nﬂ/wd'ﬁ"J?Fﬁbt(ﬁc'ﬁ T'Td'f(ftfi:#\eb ; 08-00239-05220 R0.02 2 0.4 0.46 15° 4 35 6,700 | 2.14 | 2.21 | 229 | 2.38 | 2.57
® SHEEIMINEIRER 4 MH51T. FoseReanarearshesnee iere s o eiing ege om e cemrio e ot 08-00239-05225 25 04 | 046 15° 4 35 | 6,700 | 2.66 | 2.75 | 2.85 | 2.95 | 3.19
® AMHTEIES 0.1 156 6 FTE 205 94X, 08-00239-05410 1 04 | 046 15° 4 35 | 6,700 | 1.1 | 114 | 118 | 1.22 | 1.32
® v JERE-0.001mmA'5-0.003mm OEARE AR 08-00239-05415 15 04 | 046 | 15° 4 35 | 6,700 | 1.62 | 1.68 | 1.73 | 1.8 | 1.94
® MUGEN COATING PRElMIUM Plus fo_r hardened steelg wlth strong back taper SS 708-00239-05420 | 0.5 R0.05 2 04 046 15° 4 35 6,700 | 214 | 2.21 | 2.29 | 2.37 | 2.56
reduce chattering to realize long tool life and excellent finishing surface. - —
® 4-flute end mill for high efficiency machining. 08-00239-05425 2.5 0.4 0.46 15° 4 35 6,700 | 2.65 | 2.75 | 2.84 | 2.95 | 3.18
® 4-flute end mill has 205 sizes in total that lineup from the smallest diameter ¢ 0.1 to ¢ 6. 08-00239-05510 1 0.4 0.46 15° 4 35 6,700 | 1.1 114 | 118 | 1.22 | 1.31
® Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm. 08-00239-05515 15 04 0.46 15° 4 35 6,700 | 162 | 167 | 1.73 | 1.79 | 1.93
RIBOEHTTSHN ! —HEYBT BRI 08-00239-05520 RO 2 0.4 0.46 15° 4 35 | 6,700 | 2.14 | 2.21 | 2.28 | 2.37 | 2,55
pointmiling 08-00239-05525 2.5 0.4 0.46 15° 4 35 6,700 | 2.65 | 2.74 | 2.84 | 294 | 3.17
08-00239-06210 1 0.5 0.56 15° 4 35 6,700 | 1.11 [ 1.14 | 1.18 | 1.23 | 1.33
W Work Matoria L < 08-00239-06220 R0.02 2 0.5 0.56 15° 4 89 6,700 | 2.14 | 2.21 | 2.29 | 2.38 | 2.57
— v 08-00239-06230 3 0.5 0.56 15° 4 35 6,700 | 3.17 | 3.28 | 34 3.53 | 3.81
SRR ] — 08-00239-06410 1 05 | 056 15° 4 3 | 6700 |11 |[1.14 118122132
Hardened Steel ke — 08-00239-06420| 0.6 | R0.05 | 2 05 | 056 15° 4 35 | 6,700 | 2.14 | 2.21 [ 229 | 2.37 | 2.56
60~70HRC o . Actuﬂ:gff;ctive i 08-00239-06430 3 0.5 0.56 15° 4 35 6,700 | 3.17 | 3.28 | 3.4 | 3.52 | 3.81
H ; 08-00239-06510 1 0.5 0.56 15° 4 35 6,700 | 1.1 | 1.14 | 1.18 | 1.22 | 1.31
Methiring oase — il 08-00239-06520 RO.1 2 05 0.56 15° 4 35 | 6700 | 214 [ 221228237255
e 08-00239-06530 3 0.5 0.56 15° 4 35 6,700 | 3.17 | 3.28 | 3.39 | 3.52 | 3.79
Py e 08-00239-08202 2 065 | 076 | 15° 4 35 | 7,500 | 214 | 2.21 | 2.29 | 2.38 | 2.57
08-00239-08203 R0.02 3 0.65 0.76 15° 4 35 7,500 | 3.17 | 3.28 | 3.4 3.53 | 3.81
B [j;‘f : mm/ 4ﬂ_ﬁ*§. 1 M1 08-00239-08204 4 0.65 0.76 15° 4 35 7,500 | 4.21 | 4.35 | 451 | 468 | 5.06
Unit [Size : mm / Retail Price : JPY] -
Ry yerr———— 08-00239-08402 2 0.65 0.76 15° 4 35 7,500 | 2.14 | 2.21 | 2.29 | 2.37 | 2.56
J—RNo. D) | RI-F#2 | (LVEFE | (AR ((ETFE| (r)EA (A2 | (DER | BREEMHE | Actaleffective length depending on inclined angle of workpiece 08-00239-08403 R0.05 3 0.65 0.76 15° 4 69 7,500 3.17 | 3.28 | 3.4 3.52 | 3.81
Code No. Dia. Corner Radius | Under Neck Length | Length of Cut | Neck Dia. Neck Taper Angle Shank Dia. Overall Length | Retail Price 30 10 1030, 20 30 08-00239-08404 4 065 076 1 50 4 35 7’500 421 435 451 467 505
08-00239-01002 01 R0.01 0.2 0.08 0.085 15° 4 35 12,900 | 0.23 | 0.24 | 0.25 | 0.26 | 0.28 08-00239-08502 0.8 2 0.65 0.76 15° 4 35 7,500 | 2.14 | 2.21 | 2.28 | 2.37 | 2.55
08-00239-01003 0.3 0.08 0.085 15° 4 35 12,900 | 0.33 | 0.35 | 0.36 | 0.37 | 0.4 08-00239-08503 RO.1 3 0.65 0.76 15° 4 35 7,500 | 3.17 | 3.28 | 3.39 | 3.52 | 3.79
08-00239-01503 R0.01 0.3 0.12 0.135 15° 4 35 12,900 | 0.33 | 0.35 | 0.36 | 0.37 | 0.4 08-00239-08504 4 0.65 0.76 15° 4 89 7,500 (42 |435 |45 |467 |504
08-00239-01505 0.15 0.5 0.12 0.135 15° 4 35 12,900 | 0.54 | 0.56 | 0.58 | 0.6 0.65 08-00239-08602 2 0.65 0.76 15° 4 35 7,500 | 213 |22 2.27 | 2.35 | 2.53
08-00239-01523 R0.02 0.3 0.12 0.135 15° 4 35 12,900 | 0.33 | 0.34 | 0.36 | 0.37 | 04 08-00239-08603 R0.2 3 0.65 0.76 15° 4 35 7,500 | 3.17 | 3.27 | 3.38 | 3.5 3.77
08-00239-01525 0.5 0.12 0.135 15° 4 35 12,900 | 0.54 | 0.56 | 0.58 | 0.6 0.65 08-00239-08604 4 0.65 0.76 15° 4 35 7,500 | 4.2 434 | 449 | 465 | 5.01
08-00239-02203 0.3 0.15 0.18 15° 4 35 12,900 | 0.34 | 0.35 | 0.37 | 0.38 | 0.41 08-00239-10202 2 0.8 0.95 15° 4 £9) 6,800 | 2.16 | 2.23 | 2.31 | 24 | 2.59
08-00239-02205 R0.02 0.5 0.15 0.18 15° 4 35 12,900 | 0.55 | 0.57 | 0.59 | 0.61 | 0.66 08-00239-10203 R0.02 3 0.8 0.95 15° 4 35 6,800 | 3.19 | 3.3 | 342 | 3.55 | 3.84
08-00239-02207 0.75 0.15 0.18 15° 4 35 12,900 | 0.81 | 0.84 | 0.87 | 0.9 0.97 08-00239-10204 4 0.8 0.95 15° 4 35 6,800 | 4.23 | 4.37 | 453 | 4.7 5.08
08-00239-02210 0.2 1 0.15 0.18 15° 4 35 12,900 | 1.07 | 1.1 1.14 | 1.18 | 1.28 08-00239-10205 5 0.8 0.95 15° 4 40 6,800 | 5.26 | 544 | 5.64 | 585 | 6.32
08-00239-02403 ' 0.3 0.15 0.18 15° 4 35 12,900 | 0.34 | 0.35 | 0.36 | 0.38 | 0.4 08-00239-10402 2 0.8 0.95 15° 4 £9) 6,800 | 2.16 | 2.23 | 2.31 | 2.39 | 2.59
08-00239-02405 R0.05 0.5 0.15 0.18 15° 4 35 12,900 | 0.55 | 0.57 | 0.59 | 0.61 | 0.65 08-00239-10403 R0.05 3 0.8 0.95 15° 4 35 6,800 | 3.19 | 3.3 | 342 | 3.54 | 3.83
08-00239-02407 0.75 0.15 0.18 15° 4 35 12,900 | 0.81 | 0.83 | 0.86 | 0.89 | 0.96 08-00239-10404 4 0.8 0.95 15° 4 85 6,800 | 4.22 | 4.37 | 453 | 469 | 5.07
08-00239-02410 1 0.15 0.18 15° 4 35 12,900 | 1.07 | 1.1 1.14 | 1.18 | 1.27 08-00239-10405 1 5 0.8 0.95 15° 4 40 6,800 | 5.26 | 544 | 563 | 5.84 | 6.31
08-00239-03205 0.5 0.25 0.28 15° 4 35 12,900 | 0.55 | 0.57 | 0.59 | 0.61 | 0.66 08-00239-10502 2 0.8 0.95 15° 4 £9) 6,800 | 2.16 | 2.23 | 2.3 | 2.39 | 2.57
08-00239-03207 R0.02 0.75 0.25 0.28 15° 4 35 12,900 | 0.81 | 0.84 | 0.87 | 0.9 | 0.97 08-00239-10503 RO.1 3 0.8 0.95 15° 4 35 6,800 | 3.19 | 3.3 | 3.41 | 3.54 | 3.82
08-00239-03210 1 0.25 0.28 15° 4 35 12,900 | 1.07 | 1.1 1.14 | 118 | 1.28 08-00239-10504 4 0.8 0.95 15° 4 35 6,800 | 4.22 | 4.37 | 452 | 469 | 5.06
08-00239-03215 0.3 1.5 0.25 0.28 15° 4 35 12,900 | 1.58 | 1.64 | 1.7 1.76 | 1.9 08-00239-10505 5 0.8 0.95 15° 4 40 6,800 | 5.26 | 544 | 563 | 584 | 6.3
08-00239-03405 ’ 0.5 0.25 0.28 15° 4 35 12,900 | 0.55 | 0.57 | 0.59 | 0.61 | 0.65 08-00239-10602 2 0.8 0.95 15° 4 £9) 6,800 | 2.15 | 2.22 | 2.29 | 2.37 | 2.55
08-00239-03407 R0.05 0.75 0.25 0.28 15° 4 35 12,900 | 0.81 | 0.83 | 0.86 | 0.89 | 0.96 08-00239-10603 RO.2 3 0.8 0.95 15° 4 35 6,800 | 3.19 | 3.29 | 34 | 3.52 | 3.79
08-00239-03410 1 0.25 0.28 15° 4 35 12,900 | 1.07 | 1.1 114 | 118 | 1.27 08-00239-10604 4 0.8 0.95 15° 4 85 6,800 | 4.22 | 4.36 | 451 | 467 | 5.04
08-00239-03415 1.5 0.25 0.28 15° 4 35 12,900 | 1.58 | 1.64 | 1.69 | 1.76 | 1.89 08-00239-10605 5 0.8 0.95 15° 4 40 6,800 | 525 | 543 | 5.62 | 582 | 6.28
MHRSH430RSF 4ME(D)x1—F3#4Z(R) x B TR (LOZERLTUZE, *(r)IBEETY,
How to Order When you order, indicate MHRSH430RSF (D)x(R)x(£1). ¥ (1) is reference value.
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IR —71>J T VIFPLPlus IR —71>JTVSFAPlus
SEERSRENIAANAOSIIVISITALYRI) REROFryIMESa— v 9947 SEERSEENIAANAOYIRYISIPALIRI BEXOFryIMESa— v 05947
MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with short shank for Hardened Steel and High accuracy cutting MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with short shank for Hardened Steel and High accuracy cutting
BEQT [SE © mm / ffifg : M1 BT [I35 : mm /(A& @[]
Unit [Size : mm / Retail Price : JPY] Unit [Size : mm / Retail Price : JPY]
§ D—REHICHIIREINR . D—IREAEICHIIREME
J-RNo. D)E | R34 | (LDETFR | (AR (([ETE| (r)EH (A2 | (&R | BREMHE | Actual effective length depending on inclined angle of workpiece J—RNo. D)ME | RI-F#E| (LDETE | (OHFE |[(ETE| (r)Es (d)2>9i2 | (DER | BREEMHE | Actual effective length depending on incined angle of workpiece
Code No. Dia. Corner Radius | Under Neck Length | Length of Cut | Neck Dia. Neck Taper Angle | Shank Dia. | Overall Length | Retail Price 30, 10 1 030, 2 30 Code No. Dia. Corner Radius | Under Neck Length | Length of Cut | Neck Dia. Neck Taper Angle | Shank Dia. | Overall Length | Retail Price 30, 1° 1 030, 20 30
08-00239-10702 2 0.8 0.95 15° 4 35 6,800 | 2.15| 221 | 2.28 | 2.36 | 2.53 08-00239-30404 4 2.5 2.85 15° 6 45 7,900 | 4.42| 457| 4.73| 491| 5.30
08-00239-10703 1 R0.3 3 0.8 0.95 15° 4 35 6,800 | 3.18 | 3.28 | 3.39 | 3.51 | 3.77 08-00239-30406 6 2.5 2.85 15° 6 45 7,900 | 6.48| 6.71| 6.95| 7.21| 7.79
08-00239-10704 4 0.8 0.95 15° 4 35 6,800 | 422 | 435| 45 | 466 | 5.01 08-00239-30408 R0.05 8 2.5 2.85 15° 6 45 7,900 | 855| 8.85| 9.17| 9.51|10.28
08-00239-10705 5 0.8 0.95 15° 4 40 6,800 | 525 | 542 | 5.61| 5.81| 6.26 08-00239-30410 10 2.5 2.85 15° 6 50 8,800 | 10.62| 10.99| 11.38| 11.81| 12.76
08-00239-15203 3 1.2 1.43 15° 4 35 7,100 | 3.23 | 3.34 | 346 | 3.59 | 3.88 08-00239-30412 12 2.5 2.85 15° 6 50 8,800 | 12.69| 13.13| 13.60| 14.11| 15.25
08-00239-15204 R0.02 4 1.2 1.43 15° 4 35 7,100 | 426 | 4.41| 457 | 474 | 513 08-00239-30415 15 2.5 2.85 15° 6 55 9,700 | 15.79| 16.34 | 16.92| 17.56 | 18.98
08-00239-15206 6 1.2 1.43 15° 4 40 7,100 | 6.33| 6.55| 6.79 | 7.04 | 7.61 08-00239-30504 4 2.5 2.85 15° 6 45 7,900 | 4.42| 457| 4.73| 490| 5.29
08-00239-15208 8 1.2 1.43 15° 4 40 7,600 | 84 | 869 | 9 9.34 |10.1 08-00239-30506 6 2.5 2.85 15° 6 45 7,900 | 6.48| 6.71| 6.94| 7.20| 7.78
08-00239-15403 3 1.2 1.43 15° 4 35 7,100 | 3.23 | 3.34 | 346 | 3.59 | 3.87 08-00239-30508 RO.A 8 2.5 2.85 15° 6 45 7,900 | 8.55| 8.84| 9.16]| 9.50|10.26
08-00239-15404 R0.05 4 1.2 1.43 15° 4 35 7,100 | 426 | 441 | 457 | 474 | 512 08-00239-30510 10 2.5 2.85 15° 6 50 8,800 | 10.62| 10.98| 11.38| 11.80| 12.75
08-00239-15406 6 1.2 1.43 15° 4 40 7,100 | 6.33| 6.55| 6.78 | 7.04 | 7.6 08-00239-30512 12 2.5 2.85 15° 6 50 8,800 | 12.68| 13.12| 13.59| 14.10| 15.24
08-00239-15408 8 1.2 1.43 15° 4 40 7,600 | 84 | 869 | 9 9.34 |10.09 08-00239-30515 15 2.5 2.85 15° 6 55 9,700 | 15.79] 16.33| 16.92| 17.55| 18.97
08-00239-15503 3 1.2 1.43 15° 4 35 7,100 | 3.23 | 3.34 | 345 | 3.58 | 3.86 08-00239-30604 4 2.5 2.85 15° 6 45 7,900 | 441| 456| 4.72| 4.89| 527
08-00239-15504 RO.1 4 1.2 1.43 15° 4 35 7,100 | 426 | 441 | 456 | 4.73 | 5.11 08-00239-30606 6 2.5 2.85 15° 6 45 7,900 | 6.48| 6.70| 6.93| 7.19| 7.75
08-00239-15506 6 1.2 1.43 15° 4 40 7,100 | 6.33| 6.55| 6.78 | 7.03 | 7.59 08-00239-30608 3 RO.2 8 2.5 2.85 15° 6 45 7,900 | 855| 8.84| 9.15| 9.49|10.24
08-00239-15508 8 1.2 1.43 15° 4 40 7,600 | 84 | 869 | 9 9.33 |10.08 08-00239-30610 10 2.5 2.85 15° 6 50 8,800 | 10.61]10.98| 11.37| 11.79| 12.73
08-00239-15603 15 3 1.2 1.43 15° 4 35 7,100 | 3.22 | 3.33| 344 | 3.57 | 3.84 08-00239-30612 12 2.5 2.85 15° 6 50 8,800 | 12.68| 13.12| 13.58| 14.09| 15.21
08-00239-15604 RO0.2 4 1.2 1.43 15° 4 35 7,100 | 426 | 44 | 455| 472 | 5.08 08-00239-30615 15 25 2.85 15° 6 55 9,700 | 15.78| 16.33| 16.91| 17.54| 18.94
08-00239-15606 6 1.2 1.43 15° 4 40 7,100 | 6.33| 6.54 | 6.77 | 7.01 | 7.57 08-00239-30704 4 2.5 2.85 15° 6 45 7,900 | 4.41| 455| 4.71| 4.87| 524
08-00239-15608 8 1.2 1.43 15° 4 40 7,600 | 8.39| 8.68 | 8.98 | 9.31 |10.06 08-00239-30706 6 2.5 2.85 15° 6 45 7,900 | 6.48| 6.69| 6.92| 7.17| 7.73
08-00239-15703 3 1.2 1.43 15° 4 35 7,100 | 3.22| 3.32| 343 | 3.55| 3.82 08-00239-30708 RO.3 8 2.5 2.85 15° 6 45 7,900 | 854| 8.83| 9.14| 9.47|10.22
08-00239-15704 RO.3 4 1.2 1.43 15° 4 35 7,100 | 425| 439 | 454 | 47 | 5.06 08-00239-30710 10 25 2.85 15° 6 50 8,800 | 10.61| 10.97 | 11.36| 11.77| 12.70
08-00239-15706 6 1.2 1.43 15° 4 40 7,100 | 6.32| 6.53 | 6.76 | 7 7.55 08-00239-30712 12 2.5 2.85 15° 6 50 8,800 | 12.68| 13.11| 13.57| 14.07 | 15.19
08-00239-15708 8 1.2 1.43 15° 4 40 7,600 | 839 | 867 | 897 | 9.3 |10.03 08-00239-30715 15 2.5 2.85 15° 6 55 9,700 | 15.78| 16.32| 16.90| 17.52| 18.92
08-00239-15803 3 1.2 1.43 15° 4 35 7,100 | 3.21| 3.31| 341 | 352 | 3.77 08-00239-30804 4 2.5 2.85 15° 6 45 7,900 | 440 454| 469| 4.84| 520
08-00239-15804 RO.5 4 1.2 1.43 15° 4 35 7,100 | 425 | 438 | 4.52 | 4.67 | 5.01 08-00239-30806 6 25 2.85 15° 6 45 7,900 | 6.47| 6.68| 6.90| 7.14| 7.68
08-00239-15806 6 1.2 1.43 15° 4 40 7,100 | 6.32| 6.52 | 6.74| 697 | 7.5 08-00239-30808 RO.5 8 2.5 2.85 15° 6 45 7,900 | 854| 8.82| 9.12| 9.44|10.17
08-00239-15808 8 1.2 1.43 15° 4 40 7,600 | 8.38| 8.66 | 8.95| 9.27 | 9.98 08-00239-30810 10 2.5 2.85 15° 6 50 8,800 | 10.60| 10.96| 11.33| 11.74 | 12.66
08-00239-20204 4 1.6 1.91 15° 4 35 7,100 | 43 | 445| 461 | 4.78 | 517 08-00239-30812 12 2.5 2.85 15° 6 50 8,800 | 12.67| 13.10| 13.55| 14.04| 15.14
08-00239-20206 R0.02 6 1.6 1.91 15° 4 35 7,100 | 6.37 | 6.59| 6.83 | 7.08 | 7.66 08-00239-30815 15 25 2.85 15° 6 55 9,700 | 15.77| 16.31| 16.88| 17.49| 18.87
08-00239-20208 8 1.6 1.91 15° 4 40 7,600 | 8.44| 8.73| 9.05| 9.38 |10.14 08-00239-40508 8 3.2 3.8 15° 6 45 10,800 | 8.65| 8.94| 9.26| 9.61|10.38
08-00239-20210 10 1.6 1.91 15° 4 40 7,600 |10.5 |10.87 |11.26 (11.68 |12.63 08-00239-40512 ROA 12 3.2 3.8 15° 6 50 10,800 | 12.78| 13.22| 13.70| 14.21| 15.35
08-00239-20404 4 1.6 1.91 15° 4 35 7,100 | 43 | 445| 461 | 4.78 | 5.16 08-00239-40516 16 3.2 3.8 15° 6 55 10,800 | 16.92| 17.50| 18.13| 18.81| Free
08-00239-20406 RO0.05 6 1.6 1.91 15° 4 35 7,100 | 6.37 | 6.59| 6.83| 7.08 | 7.65 08-00239-40520 20 3.2 3.8 15° 6 59, 12,100 | 21.05| 21.78 | 22.56 | 23.41| Free
08-00239-20408 8 1.6 1.91 15° 4 40 7,600 | 8.44| 8.73| 9.04 | 9.38 |10.14 08-00239-40608 8 3.2 3.8 15° 6 45 10,800 | 8.64| 8.94| 9.25| 9.59|10.36
08-00239-20410 10 1.6 1.91 15° 4 40 7,600 |10.5 |10.87 |11.26 (11.68 |12.62 08-00239-40612 RO0.2 12 3.2 3.8 15° 6 50 10,800 | 12.78| 13.22| 13.69| 14.19| 15.33
08-00239-20504 4 1.6 1.91 15° 4 35 7,100 | 43 | 445| 46 | 477 | 5.15 08-00239-40616 16 3.2 3.8 15° 6 55 10,800 | 16.91| 17.50| 18.12| 18.79| Free
08-00239-20506 RO.A 6 1.6 1.91 15° 4 35 7,100 | 6.37 | 6.59| 6.82| 7.07 | 7.64 08-00239-40620 4 20 3.2 3.8 15° 6 09 12,100 | 21.05| 21.77 | 22.55| 23.39| Free
08-00239-20508 8 1.6 1.91 15° 4 40 7,600 | 8.43| 8.73| 9.04 | 9.37 |10.13 08-00239-40708 8 3.2 3.8 15° 6 45 10,800 | 8.64| 8.93| 9.24| 9.58|10.33
08-00239-20510 2 10 1.6 1.91 15° 4 40 7,600 |10.5 |10.86 |11.25 |11.67 [12.61 08-00239-40712 RO.3 12 3.2 3.8 15° 6 50 10,800 | 12.77|13.21|13.68| 14.18| 15.31
08-00239-20604 4 1.6 1.91 15° 4 35 7,100 | 43 | 444 | 459 | 476 | 5.13 08-00239-40716 16 3.2 3.8 15° 6 55 10,800 | 16.91|17.49| 18.11| 18.78| Free
08-00239-20606 RO.2 6 1.6 1.91 15° 4 35 7,100 | 6.36 | 6.58 | 6.81| 7.06 | 7.62 08-00239-40720 20 3.2 3.8 15° 6 55 12,100 | 21.04 | 21.77| 22.54 | 23.38 | Free
08-00239-20608 8 1.6 1.91 15° 4 40 7,600 | 8.43| 8.72| 9.03| 9.36 |10.1 08-00239-40808 8 3.2 3.8 15° 6 45 10,800 | 8.63| 8.92| 9.22| 9.55|10.29
08-00239-20610 10 1.6 1.91 15° 4 40 7,600 |10.5 |10.86 |11.24 [11.66 |12.59 08-00239-40812 RO.5 12 3.2 3.8 15° 6 50 10,800 | 12.77|13.20| 13.65| 14.15| 15.26
08-00239-20704 4 1.6 1.91 15° 4 35 7,100 | 429| 443 | 458 | 4.74 | 5.1 08-00239-40816 16 3.2 3.8 15° 6 55 10,800 | 16.90|17.47| 18.09| 18.75| Free
08-00239-20706 RO.3 6 1.6 1.91 15° 4 35 7,100 | 6.36| 6.57 | 6.8 7.04 | 7.59 08-00239-40820 20 3.2 3.8 15° 6 09 12,100 | 21.04| 21.75|22.52| 23.35| Free
08-00239-20708 8 1.6 1.91 15° 4 40 7,600 | 8.43| 8.71| 9.02 | 9.34 |10.08 08-00239-50515 RO.1 15 4 4.75 15° 6 50 15,200 | 15.98| 16.53| 17.13| Free| Free
08-00239-20710 10 1.6 1.91 15° 4 40 7,600 |10.5 |10.85 |11.23 [11.64 |12.56 08-00239-50520 20 4 4.75 15° 6 55 15,200 | 21.15|21.88| Free| Free| Free
08-00239-20804 4 1.6 1.91 15° 4 35 7,100 | 429| 442 | 456 | 4.71| 5.06 08-00239-50615 RO0.2 15 4 4.75 15° 6 50 15,200 | 15.98|16.53| 17.12| Free | Free
08-00239-20806 RO.5 6 1.6 1.91 15° 4 35 7,100 | 6.35| 6.56 | 6.78 | 7.01 | 7.54 08-00239-50620 5 20 4 4.75 15° 6 55 15,200 | 21.14|21.87 | Free| Free | Free
08-00239-20808 8 1.6 1.91 15° 4 40 7,600 | 8.42| 8.7 | 8.99| 9.31 10.03 08-00239-50715 RO.3 15 4 4.75 15° 6 50 15,200 | 15.97|16.52| 17.10| Free | Free
08-00239-20810 10 1.6 1.91 15° 4 40 7,600 |10.49 |10.84 |11.21 [11.61 |12.52 08-00239-50720 20 4 4.75 15° 6 DS 15,200 | 21.14| 21.87 | Free | Free | Free
;J;-gt_oﬁdﬁ MHRSH430RSF SME(D)x 1—F#42(R) x B T (LOEIERLTHZEL, *(r JIBEMETT, 08-00239-50815 RO.5 15 4 4.75 15° 6 50 15,200 | 15.97|16.50| 17.08| Free | Free
—— \When you order, indicate MHRSH430RSF (D)x(R)x(21)- X(r)is reference value. 08-00239-50820 ) 20 4 4.75 15° 6 55 15,200 | 21.13|21.85| Free | Free | Free
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MHRSH430RSF MHRSH430RSF

MIR1—71>JIVIPhPlus
SEERSRENIRANAOILYISTITALIIRI) REEHFryIMESI— v D947 HIEMHSER Recommended Conditions
MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with short shank for Hardened Steel and High accuracy cutting

BEQT [SBE © mm / ffifg : [
Unit [Size : mm / Retail Price : JPY]

I-KNo. OHE |RI-FEE| (ETE | (ORE |@IETE| (NER | @8 | VLR | BEEE | s o oo T s I e IR e i o St o o eats
Code No. Dia. Corner Radius | Under Neck Length | Length of Cut | Neck Dia. Neck TaperAngle | Shank Dia. | Overall Length | Retail Price 30, 10 1030, 2 30 Work Material SKD11-SKH51 (N62HRC) SKH55- HAP40('\'66HRC) SKH57-HAP72 (N70HRC)
08-00239-60512 12 5 5.7 - 6 45 11,000 | Free | Free | Free | Free | Free 1+ | mre | e | EEs | xomE A EE | s DRHE EE | omE TSR
08-00239-60518 RO.1 18 D) 5.7 o 6 50 13,600 | Free | Free | Free | Free | Free 7[‘)‘_% HR Under BT || Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
08-00239-60524 ' 24 5 5.7 - 6 60 | 13,600 | Free | Free | Free | Free | Free | Comer | Mok | PiE — _ — _ — .
08-00239-60530 30 ) 5.7 - 6 65 13,600 | Free | Free | Free | Free | Free mn mm/min | @pmm | Aemm mn mm/min | @pmm | 8emm min mm/min | @pmm | 8emm
"08-00239-60612 | 12 5 57 R 6 45 11,000 | Free | Free | Free | Free | Free 01 0.01 0.2 2 40,000 200 | 0.002 | 0.01 40,000 | 150 0.002 | 0.01 [40,000| 120 | 0.002 | 0.01
08-00239-60618 R02 18 5 5.7 R 6 50 13,600 | Free | Free | Free | Free | Free 0.3 3 40,000 160 | 0.002 | 0.01 40,000 | 120 | 0.002 | 0.01 |40,000 90 | 0.002 | 0.01
08-00239-60624 : 24 5 57 R 6 60 13,600 | Free | Free | Free | Free | Free 0.01 0.3 2 40,000 240 | 0.002 | 0.015 | 40,000 | 180 0.002 | 0.01 [40,000| 140 | 0.002 | 0.01
08-00239-60630 30 5 57 - G 65 13,600 | Free | Free | Free | Free | Free 015 0.5 3.3 [ 40,000 160 | 0.002 | 0.015 | 40,000 | 120 0.002 | 0.01 (40,000 90 | 0.002 | 0.01
08-00239-60712 12 5 57 R 6 45 11,000 | Free | Free | Free | Free | Free 0.02 0.3 2 40,000 240 | 0.002 | 0.015 | 40,000 | 180 0.002 | 0.01 [40,000| 140 | 0.002 | 0.01
08-00239-60718 6 R03 18 5 5.7 R 6 50 13,600 | Free | Free | Free | Free | Free 0.5 3.3 | 40,000 160 | 0.002 | 0.015 [ 40,000 120 | 0.002 | 0.01 |[40,000 90 | 0.002 | 0.01
08-00239-60724 : 24 5 57 R 6 60 13,600 | Free | Free | Free | Free | Free 0.3 1.5 | 30,000 360 | 0.003 | 0.02 |[30,000| 280 0.003 | 0.01 [30,000| 220 | 0.003 | 0.01
08-00239-60730 30 5 57 - 6 65 13,600 | Free | Free | Free | Free | Free 0.02 0.5 2.5 | 30,000 320 | 0.003 | 0.02 |[30,000| 240 0.003 | 0.01 [30,000| 180 | 0.003 | 0.01
08-00239-60812 12 5 57 - 6 45 11,000 | Free | Free | Free | Free | Free 0.75 3.8 | 30,000 270 | 0.003 | 0.02 |30,000| 190 0.003 | 0.01 [30,000| 150 | 0.003 | 0.01
'08-00239-60818 | RO 18 5 5.7 R 6 50 13,600 | Free | Free | Free | Free | Free 0.2 1 5 30,000 240 | 0.002 | 0.02 |30,000| 160 0.002 | 0.01 30,000 120 | 0.002 | 0.01
08-00239-60824 : 24 5 57 N 6 60 13,600 | Free | Free | Free | Free | Free 0.3 1.5 | 30,000 360 | 0.003 | 0.02 |[30,000| 280 0.003 | 0.01 [30,000| 220 | 0.003 | 0.01
08-00239-60830 30 5 57 - 6 65 13,600 | Free | Free | Free | Free | Free 0.05 0.5 2.5 | 30,000 320 | 0.003 | 0.02 30,000 240 0.003 | 0.01 [30,000| 180 | 0.003 | 0.01
08-00239-60912 12 5 57 - 6 45 11,000 | Free | Free | Free | Free | Free 0.75 3.8 | 30,000 270 | 0.003 | 0.02 |30,000| 190 0.003 | 0.01 [30,000| 150 | 0.003 | 0.01
08-00239-60918 R1 18 5 5.7 - G 50 13,600 | Free | Free | Free | Free | Free 1 5 30,000 240 | 0.003 | 0.02 |[30,000| 160 | 0.003 | 0.01 |30,000| 120 | 0.003 | 0.01
08-00239-60924 24 5 57 N 6 60 13,600 | Free | Free | Free | Free | Free 0.5 1.7 | 30,000 600 | 0.003 | 0.04 30,000 500 0.003 | 0.03 [30,000| 400 | 0.003 | 0.03
08-00239-60930 30 5 57 - 6 65 13,600 | Free | Free | Free | Free | Free 0.02 0.75 2.5 | 30,000 560 | 0.003 | 0.04 30,000 460 0.003 | 0.03 [30,000 360 | 0.003 | 0.03
e MHRSH430RSF SME(D)xI—FHE(R) x & T (2HERUTUER L I P— 1 3.3 | 30,000 500 | 0.003 | 0.04 |[30,000| 400 0.003 | 0.03 [30,000| 300 | 0.003 | 0.03
Howjmlorden When you order, indicate MHRSH430RSF (D)x(R)x(¢1). () is reference value. 03 1.5 5 30,000 320 | 0.003 | 0.04 |[30,000f 240 | 0.003 | 0.03 |30,000f 180 | 0.003 | 0.03
' 0.5 1.7 | 30,000 600 | 0.003 | 0.04 30,000 500 0.003 | 0.03 [30,000| 400 | 0.003 | 0.03
0.05 0.75 2.5 | 30,000 560 | 0.003 | 0.04 |[30,000| 460 0.003 | 0.03 [30,000, 360 | 0.003 | 0.03
1 3.3 | 30,000 500 | 0.003 | 0.04 |[30,000| 400 0.003 | 0.03 [30,000| 300 | 0.003 | 0.03
1.5 5 30,000 320 | 0.003 | 0.04 (30,000 240 0.003 | 0.03 [30,000, 180 | 0.003 | 0.03
0.5 1.3 | 28,000 760 | 0.005 | 0.05 [25,000| 650 0.004 | 0.04 (22,000 480 | 0.004 | 0.04
0.02 1 2.5 | 28,000 700 | 0.005 | 0.05 [25,000| 600 0.004 | 0.04 (22,000 450 | 0.004 | 0.04
1.5 3.8 | 28,000 600 | 0.005 | 0.05 |[25,000| 520 0.004 | 0.04 (22,000 390 | 0.004 | 0.04
04 2 5 25,000 500 | 0.005 | 0.05 [25,000| 440 0.003 | 0.04 (22,000, 330 | 0.003 | 0.04
' 0.5 1.3 | 28,000 760 | 0.005 | 0.05 |[25,000| 650 0.005 | 0.04 (22,000 480 | 0.005 | 0.04
0.05 1 2.5 | 28,000 700 | 0.005 | 0.05 |[25,000 600 0.005 | 0.04 (22,000 450 | 0.005 | 0.04
1.5 3.8 | 28,000 600 | 0.005 | 0.05 |[25,000| 520 0.005 | 0.04 (22,000, 390 | 0.005 | 0.04
2 5 25,000 500 | 0.005 | 0.05 [25,000| 440 0.005 | 0.04 (22,000, 330 | 0.005 | 0.04
1 2 23,000 900 | 0.006 | 0.1 20,000 | 800 0.004 | 0.08 (18,000, 600 | 0.004 | 0.08
0.02 1.5 g 23,000 800 | 0.006 | 0.1 20,000 | 640 0.004 | 0.08 [18,000| 480 | 0.004 | 0.08
2 4 23,000 720 | 0.005 | 0.1 20,000 | 600 0.003 | 0.08 [18,000| 450 | 0.003 | 0.08
2.5 5 23,000 680 | 0.005 | 0.1 20,000 | 580 0.003 | 0.08 [18,000| 420 | 0.003 | 0.08
1 2 23,000 900 | 0.007 | 0.1 20,000 | 800 0.005 | 0.08 [18,000| 600 | 0.005 | 0.08
05 0.05 1.5 3 23,000 800 | 0.007 | 0.1 20,000 | 640 0.005 | 0.08 [18,000| 480 | 0.005 | 0.08
2 4 23,000 720 | 0.007 | 0.1 20,000 | 600 0.005 | 0.08 [18,000| 450 | 0.005 | 0.08
2.5 5 23,000 680 | 0.006 | 0.1 20,000 | 580 0.004 | 0.08 [18,000| 420 | 0.004 | 0.08
1 2 23,000 900 | 0.007 | 0.1 20,000 | 800 0.005 | 0.08 [18,000| 600 | 0.005 | 0.08
01 1.5 3 23,000 800 | 0.007 | 0.1 20,000 | 640 0.005 | 0.08 [18,000| 480 | 0.005 | 0.08
’ 2 4 23,000 720 | 0.007 | 0.1 20,000 | 600 0.005 | 0.08 [18,000| 450 | 0.005 | 0.08
2.5 5 23,000 680 | 0.006 | 0.1 20,000 | 580 0.004 | 0.08 [18,000| 420 | 0.004 | 0.08
1 1.7 | 23,000 1,000 | 0.006 | 0.15 |20,000| 850 0.004 | 01 17,000 | 640 | 0.004 | 01
0.02 | 2 3.3 | 23,000 800 | 0.006 | 0.15 |[20,000| 640 0.004 | 01 17,000 | 480 | 0.004 | 01
3 5 23,000 700 | 0.005 | 0.15 |[20,000| 600 0.003 | 01 17,000 | 450 | 0.003 | 01
1 1.7 | 23,000 1,000 | 0.01 0.15 |20,000| 850 0.01 0.1 17,000 | 640 | 0.008 | 0.1
0.6 0.05 | 2 3.3 | 23,000 800 | 0.01 0.15 |20,000| 640 0.007 | 01 17,000 | 480 | 0.006 | 0.1
8 5 23,000 700 | 0.008 | 0.15 |[20,000| 600 0.006 | 0.1 17,000 | 450 | 0.005 | 0.1
1 1.7 | 23,000 1,000 | 0.01 0.15 |20,000| 850 0.01 0.1 17,000 | 640 | 0.008 | 0.1
0.1 2 3.3 | 23,000 800 | 0.01 0.15 |20,000| 640 0.007 | 01 17,000 | 480 | 0.006 | 0.1
3 5 23,000 700 | 0.008 | 0.15 |[20,000| 600 0.006 | 0.1 17,000 | 450 | 0.005 | 01
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ﬂJﬁU%#%‘%ﬁ Recommended Conditions
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ﬂ]ﬁﬂ%#"é%i@ Recommended Conditions
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Wo%r’fﬁlljaﬁrial Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKD11:SKH51(~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
J-F | gFE | IMBL | mEEE | ROEE AR DERs | ROEE tAHE ClERss | EDRE thAmE
oz HIR Under | BT || Spinde Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Dia. Corner Neck [0li4
Radius | Length LD min” mm/min | @pmm | @emm min’' mm/min | @pmm | @emm min”' mm/min | @ mm | @emm
2 2.5 (23,000 | 1,400 | 0.006 0.16 |20,000| 1,000 | 0.005 0.14 | 17,000 700 | 0.005 0.14
0.02 3 3.8 |23,000| 1,300 | 0.005 0.16 | 20,000 900 | 0.003 0.14 | 17,000 650 | 0.003 0.14
4 5 23,000 | 1,200 | 0.005 0.16 | 20,000 800 | 0.003 0.14 | 17,000 600 | 0.003 0.14
2 2.5 |23,000| 1,400 | 0.02 0.16 |20,000| 1,000 | 0.015 0.14 | 17,000 700 | 0.012 0.14
0.05 3 3.8 |23,000| 1,300 | 0.015 0.16 | 20,000 900 | 0.01 0.14 | 17,000 650 | 0.008 0.14
08 4 5 23,000 | 1,200 | 0.015 0.16 | 20,000 800 | 0.01 0.14 | 17,000 600 | 0.006 0.14
2 2.5 |23,000| 1,400 | 0.02 0.16 |20,000| 1,000 | 0.015 0.14 | 17,000 700 | 0.012 0.14
0.1 3 3.8 |23,000| 1,300 | 0.015 0.16 | 20,000 900 | 0.01 0.14 | 17,000 650 | 0.008 0.14
4 5 23,000 | 1,200 | 0.015 0.16 | 20,000 800 | 0.01 0.14 | 17,000 600 | 0.006 0.14
2 2.5 |23,000| 1,400 | 0.02 0.16 |20,000| 1,000 | 0.015 0.14 | 17,000 700 | 0.012 0.14
0.2 3 3.8 |23,000| 1,300 | 0.015 0.16 | 20,000 900 | 0.01 0.14 | 17,000 650 | 0.008 0.14
4 5 23,000 | 1,200 | 0.015 0.16 | 20,000 800 | 0.01 0.14 | 17,000 600 | 0.006 0.14
2 2 21,000 | 2,000 | 0.01 0.25 | 17,000 | 1,400 | 0.008 0.2 15,000 | 1,000 | 0.005 0.2
002 & 8 20,000 | 1,800 | 0.01 0.25 | 16,000 | 1,300 | 0.008 0.2 14,000 900 | 0.005 0.2
4 4 18,000 | 1,500 | 0.008 0.25 | 14,000 | 1,100 | 0.005 0.2 12,000 750 | 0.003 0.2
5 5 16,000 | 1,400 | 0.005 0.25 | 13,000 | 1,000 | 0.003 0.2 11,000 650 | 0.003 0.2
2 2 21,000 | 2,000 | 0.04 0.25 | 17,000 | 1,400 | 0.03 0.2 15,000 | 1,000 | 0.018 0.2
0.05 & 8 20,000 | 1,800 | 0.04 0.25 | 16,000 | 1,300 | 0.03 0.2 14,000 900 | 0.018 0.2
4 4 18,000 | 1,500 | 0.03 0.25 | 14,000 | 1,100 | 0.02 0.2 12,000 750 | 0.012 0.2
® 5 16,000 | 1,400 | 0.02 0.25 [ 13,000 1,000 | 0.01 0.2 11,000 650 | 0.006 0.2
2 2 21,000 | 2,000 | 0.04 0.25 | 17,000 | 1,400 | 0.03 0.2 15,000 | 1,000 | 0.018 0.2
1 01 & 8 20,000 | 1,800 | 0.04 0.25 | 16,000 | 1,300 | 0.03 0.2 14,000 900 | 0.018 0.2
4 4 18,000 | 1,500 | 0.03 0.25 | 14,000 | 1,100 | 0.02 0.2 12,000 750 | 0.012 0.2
5 5 16,000 | 1,400 | 0.02 0.25 [ 13,000 | 1,000 | 0.01 0.2 11,000 650 | 0.006 0.2
2 2 21,000 | 2,000 | 0.04 0.25 | 17,000 | 1,400 | 0.03 0.2 15,000 | 1,000 | 0.018 0.2
0.2 3 8 20,000 | 1,800 | 0.04 0.25 | 16,000 | 1,300 | 0.03 0.2 14,000 900 | 0.018 0.2
4 4 18,000 | 1,500 | 0.03 0.25 | 14,000 | 1,100 | 0.02 0.2 12,000 750 | 0.012 0.2
® S 16,000 | 1,400 | 0.02 0.25 [ 13,000 | 1,000 | 0.01 0.2 11,000 650 | 0.006 0.2
2 2 21,000 | 2,000 | 0.04 0.25 | 17,000 | 1,400 | 0.03 0.2 15,000 | 1,000 | 0.018 0.2
03 3 8 20,000 | 1,800 | 0.04 0.25 | 16,000 | 1,300 | 0.03 0.2 14,000 900 | 0.018 0.2
4 4 18,000 | 1,500 | 0.03 0.25 | 14,000 | 1,100 | 0.02 0.2 12,000 750 | 0.012 0.2
® S 16,000 | 1,400 | 0.02 0.25 [ 13,000 | 1,000 | 0.01 0.2 11,000 650 | 0.006 0.2
3 2 20,000 | 2,000 | 0.01 0.4 16,000 | 1,400 | 0.008 0.3 14,000 | 1,000 | 0.006 0.3
002 4 2.7 | 18,000 | 1,700 | 0.01 0.4 14,000 | 1,200 | 0.008 0.3 12,000 800 | 0.006 0.3
6 4 16,000 | 1,500 | 0.008 0.4 13,000 | 1,100 | 0.005 0.3 11,000 750 | 0.004 0.3
8 5.3 |14,000| 1,300 | 0.008 0.4 11,000 900 | 0.003 0.3 10,000 600 | 0.003 0.3
3 2 20,000 | 2,000 | 0.04 0.4 16,000 | 1,400 | 0.03 0.3 14,000 | 1,000 | 0.018 0.3
005 4 2.7 | 18,000 | 1,700 | 0.04 0.4 14,000 | 1,200 | 0.03 0.3 12,000 800 | 0.018 0.3
6 4 16,000 | 1,500 | 0.03 0.4 13,000 | 1,100 | 0.02 0.3 11,000 750 | 0.012 0.3
8 5.3 |14,000| 1,300 | 0.025 0.4 11,000 900 | 0.01 0.3 10,000 600 | 0.006 0.3
3 2 20,000 | 2,000 | 0.04 0.4 16,000 | 1,400 | 0.03 0.3 14,000 | 1,000 | 0.018 0.3
01 4 2.7 | 18,000 | 1,700 | 0.04 0.4 14,000 | 1,200 | 0.03 0.3 12,000 800 | 0.018 0.3
' 6 4 16,000 | 1,500 | 0.03 0.4 13,000 | 1,100 | 0.02 0.3 11,000 750 | 0.012 0.3
15 8 5.3 |14,000| 1,300 | 0.025 0.4 11,000 900 | 0.01 0.3 10,000 600 | 0.006 0.3
3 2 20,000 | 2,000 | 0.04 0.4 16,000 | 1,400 | 0.03 0.3 14,000 | 1,000 | 0.018 0.3
02 4 2.7 | 18,000 | 1,700 | 0.04 0.4 14,000 | 1,200 | 0.03 0.3 12,000 800 | 0.018 0.3
' 6 4 16,000 | 1,500 | 0.03 0.4 13,000 | 1,100 | 0.02 0.3 11,000 750 | 0.012 0.3
8 5.3 |14,000| 1,300 | 0.025 0.4 11,000 900 | 0.01 0.3 10,000 600 | 0.006 0.3
3 2 20,000 | 2,000 | 0.04 0.4 16,000 | 1,400 | 0.03 0.3 14,000 | 1,000 | 0.018 0.3
03 4 2.7 | 18,000 | 1,700 | 0.04 0.4 14,000 | 1,200 | 0.03 0.3 12,000 800 | 0.018 0.3
' 6 4 16,000 | 1,500 | 0.03 0.4 13,000 | 1,100 | 0.02 0.3 11,000 750 | 0.012 0.3
8 5.3 |14,000| 1,300 | 0.025 0.4 11,000 900 | 0.01 0.3 10,000 600 | 0.006 0.3
3 2 20,000 | 2,000 | 0.04 0.4 16,000 | 1,400 | 0.03 0.3 14,000 | 1,000 | 0.018 0.3
05 4 2.7 |18,000| 1,700 | 0.04 0.4 14,000 | 1,200 | 0.03 0.3 12,000 800 | 0.018 0.3
' 6 4 16,000 | 1,500 | 0.03 0.4 13,000 | 1,100 | 0.02 0.3 11,000 750 | 0.012 0.3
8 5.3 |14,000| 1,300 | 0.025 0.4 11,000 900 | 0.01 0.3 10,000 600 | 0.006 0.3
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Wo%r)fil?jlja*irial Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKD11-SKH51 (~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
1-F | HFE | IMEC EERE | XDERE iAHE EERE | XDRE iAmE [CHEER | IXDERE hAsE
oME R Under BT || Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Dia. Corner Neck [0lid
Radius | Length LD min”' mm/min | @mm | @emm min”' mm/min | @ mm | @emm min mm/min | @pmm | @emm
4 2 17,000 | 2,000 | 0.012 0.5 |[14,000| 1,400 | 0.008 0.35 | 12,000| 1,000 | 0.006 0.35
0.02 6 3 15,000 | 1,800 | 0.012 0.5 |12,000| 1,200 | 0.008 | 0.35 | 11,000 900 | 0.006 | 0.35
8 4 14,000 | 1,500 | 0.01 0.5 |11,000| 1,100 | 0.005 | 0.35 [ 10,000 750 | 0.004 | 0.35
10 5 12,000 | 1,300 | 0.01 0.5 |10,000| 1,000 | 0.003 | 0.35 9,000 650 | 0.003 | 0.35
4 2 17,000 | 2,000 | 0.05 0.5 |[14,000| 1,400 | 0.03 0.35 | 12,000| 1,000 | 0.018 0.35
005 6 3 15,000 | 1,800 | 0.05 0.5 |12,000| 1,200 | 0.03 0.35 | 11,000 900 | 0.018 | 0.35
8 4 14,000 | 1,500 | 0.04 0.5 |11,000| 1,100 | 0.02 0.35 (10,000 750 | 0.012 | 0.35
10 5 12,000 | 1,300 | 0.04 0.5 |10,000| 1,000 | 0.02 0.35 9,000 650 | 0.012 | 0.35
4 2 17,000 | 2,000 | 0.05 0.5 |[14,000| 1,400 | 0.03 0.35 | 12,000| 1,000 | 0.018 0.35
01 6 3 15,000 | 1,800 | 0.05 0.5 |12,000| 1,200 | 0.03 0.35 | 11,000 900 | 0.018 | 0.35
8 4 14,000 | 1,500 | 0.04 0.5 |11,000| 1,100 | 0.02 0.35 (10,000 750 | 0.012 | 0.35
9 10 5 12,000 | 1,300 | 0.04 0.5 |10,000| 1,000 | 0.02 0.35 9,000 650 | 0.012 | 0.35
4 2 17,000 | 2,000 | 0.05 0.5 |[14,000| 1,400 | 0.03 0.35 | 12,000| 1,000 | 0.018 0.35
02 6 3 15,000 | 1,800 | 0.05 0.5 |12,000| 1,200 | 0.03 0.35 | 11,000 900 | 0.018 | 0.35
8 4 14,000 | 1,500 | 0.04 0.5 |11,000| 1,100 | 0.02 0.35 (10,000 750 | 0.012 | 0.35
10 5 12,000 | 1,300 | 0.04 0.5 |10,000| 1,000 | 0.02 0.35 9,000 650 | 0.012 | 0.35
4 2 17,000 | 2,000 | 0.05 0.5 |[14,000| 1,400 | 0.03 0.35 | 12,000| 1,000 | 0.018 0.35
03 6 3 15,000 | 1,800 | 0.05 0.5 |12,000| 1,200 | 0.03 0.35 | 11,000 900 | 0.018 | 0.35
8 4 14,000 | 1,500 | 0.04 0.5 |11,000| 1,100 | 0.02 0.35 (10,000 750 | 0.012 | 0.35
10 5 12,000 | 1,300 | 0.04 0.5 |10,000| 1,000 | 0.02 0.35 9,000 650 | 0.012 | 0.35
4 2 17,000 | 2,000 | 0.05 0.5 |[14,000| 1,400 | 0.03 0.35 | 12,000| 1,000 | 0.018 0.35
05 6 3 15,000 | 1,800 | 0.05 0.5 |12,000| 1,200 | 0.03 0.35 | 11,000 900 | 0.018 | 0.35
' 8 4 14,000 | 1,500 | 0.04 0.5 |11,000| 1,100 | 0.02 0.35 (10,000 750 | 0.012 | 0.35
10 5 12,000 | 1,300 | 0.04 0.5 |10,000| 1,000 | 0.02 0.35 9,000 650 | 0.012 | 0.35
4 1.3 | 13,000 | 2,000 | 0.05 0.7 |[10,000| 1,400 | 0.05 0.6 8,000| 1,100 | 0.03 0.6
6 2 11,500 | 1,700 | 0.05 0.7 9,500 | 1,300 | 0.05 0.6 7,500 | 1,000 | 0.03 0.6
005 8 2.7 10,500 | 1,500 | 0.05 0.7 8,000 | 1,100 | 0.05 0.6 6,000 800 | 0.03 0.6
10 3.3 | 10,000 | 1,350 | 0.05 0.7 7,500 | 1,000 | 0.05 0.6 6,000 750 | 0.03 0.6
12 4 10,000 | 1,350 | 0.04 0.7 7,500 | 1,000 | 0.04 0.6 6,000 750 | 0.024 | 0.6
15 5 9,000 | 1,200 | 0.03 0.7 7,000 900 | 0.03 0.6 5,500 650 | 0.018 | 0.6
4 1.3 | 13,000 | 2,000 | 0.07 0.7 ]10,000| 1,400 | 0.05 0.6 8,000 | 1,100 | 0.03 0.6
6 2 11,500 | 1,700 | 0.07 0.7 9,500 | 1,300 | 0.05 0.6 7,500 | 1,000 | 0.03 0.6
01 8 2.7 |10,500| 1,500 | 0.07 0.7 8,000 | 1,100 | 0.05 0.6 6,000 800 | 0.03 0.6
10 3.3 | 10,000 1,350 | 0.07 0.7 7,500 | 1,000 | 0.05 0.6 6,000 750 | 0.03 0.6
12 4 10,000 | 1,350 | 0.06 0.7 7,500 | 1,000 | 0.04 0.6 6,000 750 | 0.024 | 0.6
15 5 9,000 | 1,200 | 0.05 0.7 7,000 900 | 0.03 0.6 5,500 650 | 0.018 | 0.6
4 1.3 | 13,000 | 2,000 | 0.07 0.7 |[10,000| 1,400 | 0.05 0.6 8,000| 1,100 | 0.03 0.6
6 2 11,500 | 1,700 | 0.07 0.7 9,500 | 1,300 | 0.05 0.6 7,500 | 1,000 | 0.03 0.6
3 0.2 8 2.7 10,500 | 1,500 | 0.07 0.7 8,000 | 1,100 | 0.05 0.6 6,000 800 | 0.03 0.6
10 3.3 | 10,000 | 1,350 | 0.07 0.7 7,500 | 1,000 | 0.05 0.6 6,000 750 | 0.03 0.6
12 4 10,000 | 1,350 | 0.06 0.7 7,500 | 1,000 | 0.04 0.6 6,000 750 | 0.024 | 0.6
15 5 9,000 | 1,200 | 0.05 0.7 7,000 900 | 0.03 0.6 5,500 650 | 0.018 | 0.6
4 1.3 | 13,000 | 2,000 | 0.07 0.7 |10,000| 1,400 | 0.05 0.6 8,000 1,100 | 0.03 0.6
6 2 11,500 | 1,700 | 0.07 0.7 9,500 | 1,300 | 0.05 0.6 7,500 | 1,000 | 0.03 0.6
03 8 2.7 |10,500| 1,500 | 0.07 0.7 8,000 | 1,100 | 0.05 0.6 6,000 800 | 0.03 0.6
' 10 3.3 [10,000| 1,350 | 0.07 0.7 7,500 | 1,000 | 0.05 0.6 6,000 750 | 0.03 0.6
12 4 10,000 | 1,350 | 0.06 0.7 7,500 | 1,000 | 0.04 0.6 6,000 750 | 0.024 | 0.6
15 5 9,000 | 1,200 | 0.05 0.7 7,000 900 | 0.03 0.6 5,500 650 | 0.018 | 0.6
4 1.3 | 13,000| 2,000 | 0.07 0.7 |10,000| 1,400 | 0.05 0.6 8,000 | 1,100 | 0.03 0.6
6 2 11,500 | 1,700 | 0.07 0.7 9,500 | 1,300 | 0.05 0.6 7,500 | 1,000 | 0.03 0.6
05 8 2.7 10,500 | 1,500 | 0.07 0.7 8,000 | 1,100 | 0.05 0.6 6,000 800 | 0.03 0.6
' 10 3.3 | 10,000 | 1,350 | 0.07 0.7 7,500 | 1,000 | 0.05 0.6 6,000 750 | 0.03 0.6
12 4 10,000 | 1,350 | 0.06 0.7 7,500 | 1,000 | 0.04 0.6 6,000 750 | 0.024 | 0.6
15 5 9,000 | 1,200 | 0.05 0.7 7,000 900 | 0.03 0.6 5,500 650 | 0.018 | 0.6
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Wﬁﬂ%#%%ﬁ Recommended Conditions

" SHEE- )\ 2 J\AR J\AZR — e, T =p== o__3Y% P =
W %’fajﬁ ial Hardened Steels/High Speed Steels High Speed Steels High Speed Steels . j /1‘ I/ |\ -Ij- ’r |\ ;EKEIEITH $E/\ / [ EJEIK
oricMateria SKD11-SKH51 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72(~70HRC) ]
| 3 | aTR | A | Emm | xomE | gRaE EES | EOEE | UkeE EiEH | E0EE | UhAeE BIGRIER TOP R—I W53 1) = TFIOBNNR— Y ZFHE TE. (=
91‘_1% HR Under BTE Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut N - L, _ o - _ _ .
P | gomer | e | OB e - S5ICEUBOBNIN—VLHET 5 ENTEBESICRYE LI, P55
adius 9 LD min mm/min | @pmm | demm min mm/min | @pmm | demm min mm/min | @pmm | demm
8 2 8,500 | 1,800 | 0.08 1 7,000 | 1,300 | 0.06 0.8 5,500 | 1,000 | 0.036 0.8
01 12 3 8,500 | 1,800 | 0.07 1 7,000 | 1,300 | 0.05 0.8 5,500 | 1,000 | 0.03 0.8
' 16 4 7,500 | 1,500 | 0.06 1 5,500 | 1,000 | 0.05 0.8 5,200 900 | 0.03 0.8 ° o~ —
20 | 5 | 6,000 1,200 | 006 | 1 4500 | 800 | 005 | 0.8 | 4000 | 650 | 003 | 08 . d—RL— M1 MIITIERINR— (B#TE B6-Kih ﬂkl//
8 2 8,500 | 1,800 | 0.08 1 7,000 | 1,300 | 0.06 0.8 5,500 | 1,000 | 0.036 0.8 . . -
0z |12 | 3 [8500[ 1800 007 | 1 |7000]1,300| 0.05 | 08 |5500]| 1,000  0.03 | 08 ITER TOP R—ITIIHEEIM - MToEHSIHITEAERRL.
' 16 4 7,500 | 1,500 | 0.06 1 5,500 | 1,000 | 0.05 0.8 5,200 900 | 0.03 0.8 Syl | Bt — 7= . | R
4 20 5 6,000 | 1,200 | 0.06 1 4,500 800 | 0.05 0.8 4,000 650 | 0.03 0.8 MéODJJDIEﬁJ’EBﬁ%@* DCEDTTH a_o (20255 6 Blsm 136 BHIHH)
8 2 8,500 | 1,800 | 0.08 1 7,000 | 1,300 | 0.06 0.8 5,500 | 1,000 | 0.036 0.8
03 12 3 8,500 | 1,800 | 0.07 1 7,000 | 1,300 | 0.05 0.8 5,500 | 1,000 | 0.03 0.8
' 16 4 7,500 | 1,500 | 0.06 1 5,500 | 1,000 | 0.05 0.8 5,200 900 | 0.03 0.8 o -
20 | 5 | 60001200 | 006 | 1 |4500| 800 | 005 | 0.8 | 4000 | 650|003 | 08 B O—-RL— M1 NERBRTER—D [B£IE HERER BVIQ//
8 2 8,500 | 1,800 | 0.08 1 7,000 | 1,300 | 0.06 0.8 5,500 | 1,000 | 0.036 0.8
T e T T T MIITENSHY] MIAENSRT] ERI—RHSRT] O3 DORFEFEZENL. | B
s , . s , . . s . . =R =< — 4 s =47 > - + ~ N - -
20 5 6,000 | 1,200 | 0.06 1 4,500 800 | 0.05 0.8 4,000 650 | 0.03 0.8 DJDII&FEb bh{d—J —C(g&%(‘-%ﬁbwjéﬁﬂul‘-’ﬁ( V) ﬁint—*%%’%ﬂ%t B2THIET, SHEZBE5
01 15 3 7,000 | 1,700 | 0.08 1.6 5,500 | 1,300 | 0.06 1.2 4,400 900 | 0.036 1.2
' 20 4 6,000 | 1,400 | 0.07 1.6 5,000 | 1,100 | 0.05 1.2 4,000 750 | 0.03 1.2 G
02 15 3 7,000 | 1,700 | 0.08 1.6 5,500 | 1,300 | 0.06 1.2 4,400 900 | 0.036 1.2 Nua’&ﬂ?
5 ' 20 4 6,000 | 1,400 | 0.07 1.6 5,000 | 1,100 | 0.05 1.2 4,000 750 | 0.03 1.2
03 |15 | 3 |7000]|1700 | 008 | 16 |5500 | 1300 | 006 | 12 | 4400 | 900 | 0036 | 12 MTITEHSEF o i
' 20 | 4 | 60001400 [ 007 | 16 |5000 | 1,900 | 005 | 1.2 [ 4,000 | 750 0.03 | 1.2 (BsBBTIREOARFENET) MIRBENSRY HBREHD SR
05 15 3 7,000 | 1,700 | 0.08 1.6 5,500 | 1,300 | 0.06 1.2 4,400 900 | 0.036 1.2 ¢
' 20 4 6,000 | 1,400 | 0.07 1.6 5,000 | 1,100 | 0.05 1.2 4,000 750 | 0.03 1.2
12 2 5,500 | 1,800 | 0.08 2 4,500 | 1,400 | 0.06 1.5 3,600 | 1,000 | 0.036 1.5 TAH1IHSET TRERDSET HEL . BSI— KD 5ET
01 18 3 5,000 | 1,500 | 0.08 2 4,000 | 1,100 | 0.06 1.5 3,000 800 | 0.036 1.5
' 24 4 4,500 | 1,300 | 0.07 2 3,500 900 | 0.05 1.5 2,700 700 | 0.036 1.5 ) -
30 5 3,000 800 | 0.07 2 3,000 650 | 0.05 1.5 2,300 500 | 0.03 1.5
12 2 5,500 | 1,800 | 0.08 2 4,500 | 1,400 | 0.06 1.5 3,600 | 1,000 | 0.036 1.5
02 18 3 5,000 | 1,500 | 0.08 2 4,000 | 1,100 | 0.06 1.5 3,000 800 | 0.036 1.5
' 24 4 4,500 | 1,300 | 0.07 2 3,500 900 | 0.05 1.5 2,700 700 | 0.036 1.5 ~ K —n
57
30 5 | 3000 | 800/ 007 | 2 3,000 | 650 | 0.05 | 1.5 |2300| 500|003 | 15 . A0 RATa71 b
12 2 5,500 | 1,800 | 0.08 2 4,500 | 1,400 | 0.06 1.5 3,600 | 1,000 | 0.036 1.5
5 03 |18 [ 3 150001500 008 [ 2 4,000 | 1,100 | 006 | 1.5 | 3,000 | 800 | 0.036 | 1.5 [Rk | DFwoL3 § | BT
24 | 4 [ 45001300 007 | 2 |3500| 900 | 0.05 | 15 |[2700 | 700 | 0.036 | 1.5 he ol i : 2 [ Tt
30 5 3,000 800 | 0.07 2 3,000 650 | 0.05 1.5 2,300 500 | 0.03 1.5 ZSBoTULLTHE/ IWERTELS q ; N T
12 | 2 [ 55001800 | 008 | 2 |4500 | 1,400 | 0.06 | 1.5 | 3,600 | 1,000 | 0.036 | 1.5 HRIEY T RTT. -yl H SRR £ '!. " s
05 18 3 5,000 | 1,500 | 0.08 2 4,000 | 1,100 | 0.06 1.5 3,000 800 | 0.036 1.5 | - B | " :. . =] s
' 24 4 4,500 | 1,300 | 0.07 2 3,500 900 | 0.05 1.5 2,700 700 | 0.036 1.5 ] | oy _':|' K
30 | 5 [3000] 800 | 007 | 2 3,000 | 650 | 0.05 | 15 | 2300 | 500003 | 15 = ; 3 N
12 2 5,500 | 1,800 | 0.08 2 4,500 | 1,400 | 0.06 1.5 3,600 | 1,000 | 0.036 1.5 ""_‘. : “ﬂ"\ R g
; 18 3 | 5000|1500 | 008 | 2 4,000 | 1,100 | 006 | 15 | 3000 | 800 | 0.036 | 1.5 * \”HII S Iy
24 4 4,500 | 1,300 | 0.07 2 3,500 900 | 0.05 1.5 2,700 700 | 0.036 1.5
30 5 3,000 800 | 0.07 2 3,000 650 | 0.05 1.5 2,300 500 | 0.03 1.5 .
X1 HAHEOAPFEABOYLIAHRE, deFHEAMEOVAHREERUES, S NS * YO UTu be
%2 BRI IR EIA ORFPRREE (LK EIBI SR 2 EEL TUZE W,
%3 VUOENFEETIIHAE. BEBITEU THIHIRMAZAEL TR,
%4 I-FEPEOUIHI SN SR2ERTE. FCEIRIRAORE LY L ZRESERL TR,
X5 ZUAKEOT7IO-F5EEL T, AVAL (1R18) RUS>T (ER) TOLIEINTZ2SRHLET .,
%6 BUIHIE, PIHIRMSEREZSE(CUNAHE | Ap MPEDFEES50%U T (CGREL, HEUHIEZSEDHLET. o
%7 EERRERDRER, RURATREBLTIR, ‘9
%8 TEORIFAEFIREESEHI(THEELET, DLyMITRELERTZIHE. RIBICERECHRIZEW. !
= X9 ANZANI-5 NS BOLET,
%1 Depth of Cut : ap = Axial Depth of Cut / @e = Radial Depth of Cut. .
X2 Azj'zstomi\l;g cof]dition aaccjrlzjin;to Lrjnach\'ie rig?ditay a:(gJ c\a?np l(J:ondition of work material. E FacebOOk E*‘EE YOUTUbe %%E
><2 IAn case of I:hattering etlc., CTlease ;djuslz cutting conditions if necessary. . - - ﬁjﬁ"ﬁ" ThHIURNFIZES ﬁ; FrozETEDS A kﬁ
%4 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths particularly. palt - o
%5 Recpommend to app\yghelical or rg;mping for approach\'ng isr,rco axial direction. ‘ ’ ’ ’ g Eﬁm E m
%6 For slotting, recommend reciprocating milling by adjusting feed & ap in below 50% of recommended milling condition.
%7 Adjust both spindle speed and feed at the same rate.
%8 A shrink fit type is recommended for tool holder. When using collet type or others, strictly adhere to minimum gripping length.
%9 We recommend using oil mist coolant.

38 39



HETE#IAS

www.ns-tool.com

T140-0014 FHRERE/IXKH 1-28-1 ERFBEXHBIERETE )L 6 F
TEL. 03-3774-2459 FAX. 03-3774-2460

BT ICRE 9 2 HBEEE cosmnant
(R1A IE BH#&

& 0120—11—-5924

S{I8FR 9:00~12:00/13:00~ 17:00
(£ - 8- %8 - SHREEZERL)

A\ T4 VA 22 EDER Attention on Safety

1) IE25 -5 HTEE. TEORUHLY®. ARPREFICEEMALVEIC, THITER
L&,

2) ThHEEEFEF THAL VI L TS L,

3) TE#EAT 3. WETIBRIHYETOT, BTHN— - REXAHFZFEFEAL TS,

4) FIVEFEE TERMIABTICRE M EEAL TCLEE L,
TEBFNLICLonY EEEL. RAEDNABLIICLTLLEE L,

5) #HIMIE, LohWEEL T L&,

6) TERUBHIMOTEIR. 550 UDHBBLTEVTILEE L,

7) YIS NI OEREIICS ¢ T, BRI ILENHVET,

8) FEICIE U THIRIMZRE L T & W RKBEEAZEAT 25513 MIMKICRET ZAIE
PHIB TR, KKOBRI ST, BAMEELTTo>TLEE L,

9) EAICEYE (PHIE -8 FRELABEE. BEEICHMELED T EEL,

10) TEOBEEF LEVTL £ &L,

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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MUGEN COATING PREMIUM Plus_A1_202508
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Specifications may change without notice for improvement.
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This print uses environmentally friendly inks.




