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MUGEN COATING PREMIUM Plus End Mill Series

MHDSH445 MHDSH645 MSBSH230.=7
MSBSH330-5X MRBSH230SF MRBSH330
MHDSH445R 22 MHDSH645R 2@ MHRSH430RSF
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Features of MUGEN COATING PREMIUM Plus End Mill series

IE G M60~TOHRCHSEE NI T

Optimized for machining hardened steels up to 60 to 70HRC

B#TARBIHRIRE TRMEHEENXNEE R

Range of NS TOOL original coating by work material hardness

P EFREEPlusRE m EEEW
WLl MUGEN COATING PREMIUM Plus Hardened Steel

ZIRBEFE
—
40 50 60 70
HRC HRC HRC HRC

&AM - TERMEMRE, BIX 60HRC LA EMINI T ELRIZRERR,

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

tIHIAN T60~7T0HRCRYS B E WY, HIMATF I T MEREERSIIENR M, MSH
TR SIS AR Ak, TTENTITIZE “BEYER" KELUTER:

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...

» JJRRERE “BEE MEBRESR

Tools to wear easily causing frict

 RER YIRS mEk, FEERE, BRER Vo)

Tools tends to wear to reduced hardness of material on coating oxidizes of cutting heat

» HESH” KNTIARZ IR

Tool is easily damaged if impact force is large

S E{E

Shearing action

EEiZ BN

Friction Hardened steel

B EIREZPlusHERZEN

Coating Structure for MUGEN COATING PREMIUM Plus

TRAEPlusFERRIEMWIELMIAE, AJX60~T0HRCHSHEE WL IZEAFHTIRSGw0,

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.

_ B /
MEYFE W extd
(QUEHGIESSEEEE  Prevents oxidation due to

heat generated during cutting

EFOARTEE

Image of wear progress

ﬁ_aﬁrsﬂx' cross section of coating
=t /=

Il Torinaen
Hard coating layer Tool wear can be reduced when -

machining on high hardened steel

ERAEPlUSHE LJ\EF""un

MUGEN COATING PREMIUM Pius Conventional

“HEEREETeE
o HE T RS &
Sl Bed, nHenrE S 2

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

HET758
High adhesion

BEGE

Cemented Carbide
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Hardened Steels

B KT AEHHBRELT

High precision and long tool life

BRI RO EE R A T ———— ] ¢d 050!

High precision shank realize no fluctuate machining

SRENKFE RARTSF, AIKISKEMT

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

MRBSH230SF MHRSH430RSF
BKL¥% R+0.003 RASER £0.003
Ball radius Corner radius

R EEULIRIMEN 1/2 hEEE : (D¢ 2)

R accuracy is based on a half value of actual diameter

ANTHAP40 (64HRC)BS Bk Sk 35 TIR1x6HYEEH5 L 4R

Ball end mill tool life comparison to HAP40 (64HRC)
14244 n= 20,000min, vf= 1,600mm/min, ap 0.15 x ae 0.3mm, A iAR: HE

Cutting condition Coolant: Oil mist

fEAA HA AT A EfthAF) % B HAATP & C
MRBSH230SF Other tool brar?dnA Other tool bra::inB Other tool branl::iuc

Tool

mT
70 D

After 70 min

BEE

Tool wear

0.137 mm 0.190 mm 0.157 mm

IITZHAP40 (64HRC)BY [ $E T RYEE#5 EL 3%

Square end mill tool life comparison to HAP40 (64HRC)
PIHIB 3 n= 4,200mint, vf= 600mm/min, ap 9 x ae 0.12 mm, A5 HE

Cutting condition Coolant: Oil mist
fERATIA HMMAT™mA ¢ 6x15 HthAB™mB ¢ 6 x 15
Tool MHDSH645 (b 6x18 Other tool brand A Other tool brand B
EHEAE AFER il lm ap AFER Al im aR BFER I
Wear position Major flank notch End edge Major flank notch End edge Maijor flank notch End edge

B
mT :
120 D#fE

After 120 min -
N Bk EALVIVA
BRRE 0.080 mm/| 0.097 mm | FEuEE#REE TN BB
Tool wear Wear width cannot be measured Wear width cannot be measured
because great damage because great damage
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Lineup of MUGEN COATING PREMIUM Plus End Mill series

£ 481 AN

Total 481 sizes

S TIAE

Model-Photo

B

Product Name

FEsk7]
Square End Mill

MHDSH445

MHDSH645

TIRAZPlUSEE
SEERMINTR47) RS

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

EIRBEPlusRE
=EENAIN A6 Tkt

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

Bk Ht7]
Ball End Mil

MSBSH230
MSBSH330-5X
KHEKL %]

Long Neck Ball End Mill
MRBSH230SF

MRBSH330

—

B &5%7)

Corner Radius End Mill

MHDSH445R

[t s s ——— e

MHDSH645R

KHIE S5t

Long Neck Corner Radius End Mill

MHRSH430RSF

B —

FIRAEPlUSRE

=EE N EREMIA27)3kk5%7]

MUGEN COATING PREMIUM Plus

2-Flute Ball End Mill for Hardened Steel and High Accuracy Machining

EIRAEPlUSHE
SHMCHN T A3 718k 5870

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

EREAEPlUSERE
BEENAEEENLA2 7KK
AT MR AL TR RIS B

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

FZIRBEPlusRE
= 0 M SRR I T A IME3 T IRk 31 7]

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

EREAEPlusIRE
SEENMINTR47ES5ET]

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

TRAZPlusiRE
EEEMMIMIBeTIRL5%7]

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

EIRBEPlusERE
BEENMEEENIR47IKAESHT
AR AGE TR KRS B

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

H

R~ - Mgk E

Size-Number of sizes

TI%K - Bhe A - MIEAE

Number of Flute-Helix Angle-Shank Tolerance

K

Features

[k ¢

Page

¢1~ ¢4
£ 10 M

Total 10 sizes

®5~ ¢6
1t 4 FhAg

Total 4 sizes

45°
AN

45°
AN

sdfl

-0.001
-0. 003

sdfiD

-0. 001
-0.003

KAFHIHHRFBERIMEILT, T &S

TOHRCRYSIEE TS th AT SEIIE K TJ B 5 8n

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

XARIEHRHB NS, TR
TOHRCHYSHERE At AT SRIEK TJ R % n
High rigidity tool design suppresses deflection and

realizes long tool life on machining 70HRC hardened steel

R0.05 ~ R3
15 TR
Total 15 sizes

R0O.1 ~ R1
3 8 TG

Total 8 sizes

30°
AN

30°
AN

od il

-0. 001
-0.003

sdfD

-0.001
-0.003

HAERAS BRISRAEFFIATOHRCAY
EREE WAL

Suitable for machining hardened steels up to 70HRC
such as press dies and forging dies

FASHM TR R, RAHES
NIMRERKRER, SHERENSHER
ML, MRS

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

12

16

R0.05 ~ R3
115 MR

Total 115 sizes

R0O.1 ~ R3
£ 31 Mg

Total 31 sizes

30°
AN

30°
AN

sdfl

-0.001
-0.003

sdfl

-0.001
-0.003

X4 N7 TOHRCH) = EE A4 0 T A] SC ]
FERTJAGmMEHREMNL

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

=RATITINERHEE 8, HMKRI B
K HEREEANT

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

20

28

$»1xRO0.1
~ $4xR0.5

15 FhAL

Total 15 sizes

¢5%xR0.2
~p6XxR1

14 AR

Total 14 sizes

45°
AN

45°
AN

sdfl

-0.001
-0.003

sdfil

-0. 001
-0.003

ERTHERASBEERERATOHRC
B REEZ NN T

Suitable for machining hardened steels up to 70HRC
such as press dies and forging dies

ERTHEERASBRSEAFHIATOHRC
RSEENMNT

Suitable for machining hardened steels up to 70HRC
such as press dies and forging dies

32

35

¢$0.1xR0.01
~ ¢p6%xR1

+t 269 FHI

Total 269 sizes

30°
AN

sdfl

-0.001
-0.003

RAREAEREEN TR AN SEERS,
KMt EEEIENTNSEE
Specialized cutting edge and high precision corner R
enhance finishing accuracy on hardened steels

38

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

ZPIRAEPlUSKE
SEENMINTRH47)FERKHkT

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

MHDSH445

¢ 45° |[ed i
RN|| 35

Side Slot

61~ ¢p4a5 $t 10 FhIIAS e lfﬁ

Total 10 sizes

ZRBAEPlUSER
SEENMINTRH67])FKRT]

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

MHDSH645

a 45° [[od i
RN| -5

05~ o *amnn

LSRN

Features

Foature EKTIAER ERESPlusHE

1 Long tool life MUGEN COATING PREMIUM Plus

T

Roughing

fERA7JJE MHDSH645 ¢6 x 7118
Tool Length of Cut

MI#¥ HAP40 (64HRC)
Work material 9 mm

FHFEER 4,200 min-t
Spindle speed

HLSEE 600 mm/min
Feed

RE ap 9 xae 0.12 mm
Depth of cut
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Hardened Steels

AN EMAT~ mrl SEME RN TS

Achieves longer tool life compared to other tool brand at roughing

ﬁﬁﬁﬂﬁ MHDSH645 ¢ 6 x 18 E1m/AE_|FZI:II:I5 A ¢$6x15 ﬁf@@ﬁ'?% B ¢6x15

Tool Other tool brand A Other tool brand B
EHAE 1A 57 ER A I ER A FER A U EP A5 ER A I ER
Wear position Major flank notch End edge Major flank notch End edge Major flank notch End edge

"‘_\

T 120 4505 |

After 120 min

VPN EALVIPN

= e e
Tool wear Wear width cannot be measured Wear width cannot be measured
because great damage because great damage

AR IR T A B0

2 High rigidity tool design Suppress deflection at finishing

FINT

Finishing

£A7JRE MHDSH645 ¢6 x 7]K18

Tool Length of Cut

MmIME HAP40 (64HRC)

Work material 9 mm
FHERER 4,200 mint

Spindle speed

HEAEE 600 mm/min

Feed

URE  ap 9 xae 0.03 mm
Depth of cut

B EINI0D HERNRFME

Amount of deflection after 90min finishing

fERTIA MHDSH645 ¢ 6 x 18 HhAB ™M ¢ 6 x 15

Tool Other tool brand

>

1& %—,e

MHDSH645 71T HAP40
(64HRC) B EEREMNHIfRF

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

RFE

Deflection amount

0.010 mm 0.018 mm




MHDSH445 LR

FIREZPlusHE
SR A T BAT RS T] 10 s

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

XA IERFI SN, N T&RS70OHRCHSEE Nt Al LI T) B8

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

Total 10 sizes

Olnv

Side Slot Face

e %S

S Y 53
SIS =] I 188
= — — 5 1o
° ‘ s
|

® 4 7]%t717971% 2D. 3D EE MG,

® XAXMRAEPlUSHE, T 70HRC MEREEMET ol SCIMEK I A S,

o XA, AREMIREE,

o MRERAZEN-0.00lmmZE-0.003mmISFEEMIL.

@ 4-flute is lineup of length of cut expands 2D and 3D.

® MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC.
@ High rigidity tool design improves machining accuracy.

® Shank diameter tolerance , high accuracy type, is - 0.001mm ~ - 0.003mm.

IR Work Material
=B H

Hardened Steel

60~70HRC
ST [F4% : mm]
Unit [Size : mm]

LS 5MZ (D) 71 () e (v) R12(d) 2K (L)

Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length
08-00429-00102 1 2 12° 6 60
08-00429-00103 & 12° 6 60
08-00429-00152 3 12° 6 60
08-00429-00153 15 4.5 12° 6 60
08-00429-00202 N 4 12° 6 60
08-00429-00203 6 12° 6 60
08-00429-00302 6 12° 6 60
08-00429-00303 3 9 12° 6 60
08-00429-00402 8 12° 6 60
08-00429-00403 4 12 12° 6 60

T e b o e el



MHDSH445

tﬂﬁu%%ﬂ%%ﬁ Recommended Conditions

AT ARl SEEE - = - BN - B
) Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
Work Material SKD11-SKH51 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72(~70HRC)
FHERR | HARE TIRE TR | HARE IRE FIEER | HARE IRE
IME VAR Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Dia. Length of Cut
min”' mm/min | @pmm | @emm [ min” mm/min | @pmm | 8emm min” mm/min | @pmm | 8emm
1 2 25,000 500 1.5 10.02 | 20,000 240 |15 0.02 16,000 160 | 1.5 0.02
3 22,000 360 1.5 [0.02 18,000 200 |15 0.02 14,000 120 | 1.5 0.02
15 3 16,000 560 2.25 10.03 14,000 330 |2.25 |0.03 10,000 240 |2.25 |0.03
g{mlj ) 4.5 14,000 420 2.25 [ 0.03 12,000 240 |2.25 |0.03 8,000 160 |2.25 |0.03
%E 2 4 12,000 630 3 0.04 10,000 480 |3 0.04 8,000 320 |3 0.04
gﬂﬂ 6 10,000 500 8 0.04 8,000 330 |3 0.04 6,000 240 |3 0.04
al 3 6 8,000 700 4.5 0.06 7,000 560 |45 0.06 5,600 400 |45 0.06
9 7,600 600 4.5 0.06 6,400 480 | 4.5 0.06 5,000 320 (45 0.06
4 8 7,000 800 6 0.08 6,000 600 |6 0.08 5,000 400 |6 0.08
12 6,600 700 6 0.08 5,600 560 |6 0.08 4,600 320 |6 0.08
1 2 20,000 300 0.02 - 16,000 120 |0.01 - 14,000 100 |0.01 -
8 18,000 240 0.02 - 14,000 80 |0.01 - 12,000 50 |0.01 -
15 3 12,000 380 0.03 - 10,000 160 |0.015 - 8,000 120 |0.015 -
m}’@ ) 4.5 10,000 260 0.03 - 9,000 100 |0.015 - 7,500 60 |0.015 -
Y 2 4 10,000 420 0.04 - 8,000 240 |0.02 - 7,000 160 |0.02 -
E’Hﬂ 6 8,000 300 0.04 - 7,000 120 |0.02 - 6,000 80 |0.02 -
T 3 6 7,500 500 0.06 - 6,000 280 |0.03 - 5,000 180 |0.03 -
9 7,000 320 0.06 - 5,600 140 |0.03 - 4,500 100 |0.03 -
4 8 6,000 540 0.08 - 5,000 300 |0.04 - 4,500 180 [0.04 -
12 5,600 360 0.08 - 4,800 160 |0.04 - 4,000 100 |0.04 -
MEmT JAFEMT
Side Milling Slotting
—ﬁ ap ﬁ_% ap
— e
%3 de

Notes
X1IBEARILLT. BESHVAMRKE,

¥2 MISHR=ETTREMAARIERN KR EFARRE, EEREAREEFER,
%3 B LERIAT L 2B 5 I e R AN 40 R

#4 BWERHEER NG

%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.
%3 Adjust both spindle speed and feed at the same rate.

4 Use oil mist coolant.




MHDSH645 L .
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MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel

XAHDHEIRBIN SN, I L&RET0HRCE S EE Mt r LIEK T B &6
High rigidity tool design suppresses deflection and realizes long tool life on machining 70HRC hardened steel

® 6 7J8t71 71K 2D, 3D ERAYE R,

® KAXRAEPlUSHKE, I T70HRC WEEE Mt e SRIEKTI B H 5.

[ ] *ﬁﬁ I_JIXIJ’E-I'Q-L-I-: ﬂﬁ%ﬂﬂl*ﬁfgo

o MRERAZEN-0.00lmmZE-0.003mmMSFEEMIE.

@ G6-flute is lineup of length of cut expands 2D and 3D.

® MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC.
@ High rigidity tool design improves machining accuracy.

® Shank diameter tolerance , high accuracy type, is - 0.001mm ~ - 0.003mm.

INIAE Work Material
=EEN H

Hardened Steel

60~70HRC
AL A& © mm]
Unit [Size : mm]
Pl 5MZ (D) 71 (2) e (v) 1R12(d) 2K (L)

Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length
08-00430-00502 5 10 12° 6 60
08-00430-00503 15 12° 6 65
08-00430-00602 6 12 - 6 60
08-00430-00603 18 - 6 65

JEHREMHDSH645 4MZ (D) X 71 (2o X(Y)NEEE,
How to Order When you order, indicate MHDSH645 (D)x(£). *(7)is reference value.

10



MHDSH645

tﬂﬁU%%&%%ﬁ Recommended Conditions

DDI*Z'*:I' Harden;'%;ggjl@;%ﬁm i R i L]
) igh Speed Steels High Speed Steels High Speed Steels
Work Material SKD11-SKH51 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72 (~70HRC)
TR | HARE TIRE TR | HARE IRE TR | HARE TIRE
IME VAR Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Dia. Length of Cut
min”' mm/min | @pmm | @emm [ min” mm/min | @pmm | 8emm min” mm/min | @pmm | 8emm
2 5 10 6,200 | 1,200 | 7.5 0.1 5,300 800 |7.5 0.1 4,600 560 |7.5 0.1
%E 15 5,600 | 1,000 | 7.5 0.1 4,800 600 |7.5 0.1 4,200 480 |7.5 0.1
=M 6 12 5,300 | 1,200 | 9 0.12 | 4,600 800 |9 0.12 [ 4,000 560 |9 0.12
al 18 4,800 | 1,000 | 9 0.12 | 4,200 600 |9 0.12 | 3,600 480 |9 0.12
m;’@ 5 10 5,600 600 | 0.1 - 4,800 350 |0.05 - 4,000 200 |0.05 -
Y] 15 5,000 400 | 0.1 - 4,200 200 |0.05 - 3,600 120 |0.05 -
§'7Jl] 6 12 4,800 600 | 0.12 - 4,200 350 |0.06 - 3,600 200 |0.06 -
I 18 4,200 400 | 0.12 - 3,600 200 |0.06 - 3,200 120 |0.06 -
MET ATEIT
Side Milling Slotting
e st
—>He—
ae
%2
o X1 EEANILE. FESHRMEA,
%2 MIBHEATPREMNARNMERRORTMEPIARR,. ESRAREEER,
%3 B LEEAI L Z AR T AR A AR
x4 BIERRERE A
%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.
%3 Adjust both spindle speed and feed at the same rate.
%4 Use oil mist coolant.

1



MSBSH23O New ﬂn“sjjﬁe R0.05 ~ R3

EREEPlusERE
EREENMSEENTE2 7K HBkk 8T 3£ 15 MK

MUGEN COATING PREMIUM Plus 2-Flute Ball End Mill for Hardened Steel and High Accuracy Machining Total 15 sizes

HIPRERE, RERAFREAIA TOHRC BIEEEWIT, e 30° Rf\ﬁ R(ﬁ odfl
|\ | ke | R | ke

REMENIIENIZIFOYESHSER, ENIER O SE
Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies
Recommended cutting conditions cover roughing to finishing to ensure stable machining

&

®
o
S

R=0.5 R#0.003

R>05 R+0.005 .
_— 5

e — @%@ .3 geg ,,,,,,,,,,,,,, ik

|
]

0.008

0
0
0.

0.

Ds25 ¢ D
2.5<D ¢ D
¢d

L

X R ARBEUSEFIMER 1/2 AEEE

% R accuracy is based on a half value of actual diameter

o AR SEENMI ARSI,

o XAXMRAZ Plus RE, REGWEEIX T0HRC WEEENHITERE=/RTINT,

o MEAZERN-0.001mm ZE-0.003mm BIEFEEME.

@ Standard type ball end mill for machining on hardened steel.

® MUGEN COATING PREMIUM Plus provides optimal performance for high precision 3D machining of hardened steels up to 70HRC.
® Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm.

INIME Work Material
=B H

Hardened Steel

60~70HRC
2026538 &% *Release in Mar, 2026. N LE:.WIE.zemnm
P emfig BRFER) ARN()] 4MZE(D) EN=[\Y) AE(d) 2K(L)
Code No. Radius Length of Cut Dia. Neck Taper Angle Shank Dia. Overall Length
+ 08-00502-00005 R0.05 0.1 0.1 12° 4 45
+ 08-00502-00007 R0.075 0.15 0.15 12° 4 45
+ 08-00502-00010 R0O.1 0.2 0.2 12° 4 45
¢ 08-00502-00015 R0.15 0.3 0.3 12° 4 45
+ 08-00502-00020 R0.2 0.6 0.4 12° 4 45
¢ 08-00502-00025 R0.25 0.8 0.5 12° 4 45
¢ 08-00502-00030 R0.3 0.9 0.6 12° 4 45
+ 08-00502-00040 R0.4 1.2 0.8 12° 4 45
+ 08-00502-00050 R0.5 1.5 1 12° 4 45
¢ 08-00502-00075 R0.75 2.3 1.5 12° 4 45
+ 08-00502-00100 R1 3 2 12° 4 45
¢ 08-00502-00150 R1.5 5 3 12° 6 60
¢ 08-00502-00200 R2 6 4 12° 6 60
+ 08-00502-00250 R2.5 8 5 12° 6 60
+ 08-00502-00300 R3 10 6 - 6 60
e R R e

12



MSBSH230

IHISEEER  Recommended Milling Conditions

" BEEN-HEN
Wﬂﬂﬂa;*—l | Hardene?SteeIs/HigTSpeed Steels
orr Hatena SKD11-SKH51(~62HRC)
*HIII]I Roughing 5%5% ’JDI Stock removal (Inner Corner)
Rl | THESE | A YIRE gg | IEHUE | pypex | omesm | gRe 8
Radius Spindle Speed Feed Depth of Cut Stock allowance | '@ e:lararteemov— Spindle Speed Feed Depth of Cut |Stock allowance
dpmm
min” mm/min ap mm de mm mm mm?/min min” mm/min % mm
demm
R0.05 40,000 100 0.003 0.005 0.005 0.002 40,000 90 0.003 0.005
R0.075 40,000 150 0.003 0.005 0.006 0.002 40,000 130 0.003 0.006
RO.1 40,000 320 0.01 0.01 0.009 0.032 40,000 280 0.009 0.009
R0.15 40,000 360 0.01 0.02 0.012 0.072 40,000 320 0.009 0.012
R0.2 40,000 820 0.02 0.05 0.015 0.82 40,000 730 0.018 0.015
R0.25 40,000 1,000 0.025 0.05 0.019 1:3 40,000 900 0.023 0.019
R0.3 40,000 1,200 0.03 0.06 0.022 2.2 40,000 1,080 0.027 0.022
R0.4 40,000 1,800 0.07 0.1 0.027 13 40,000 1,620 0.063 0.027
R0.5 30,000 2,000 0.1 0.2 0.036 40 30,000 1,800 0.09 0.036
R0.75 30,000 2,500 0.1 0.3 0.048 79 30,000 2,250 0.09 0.048
R1 25,000 2,500 0.2 0.5 0.06 250 25,000 2,250 0.18 0.06
R1.5 18,000 2,500 0.2 0.6 0.065 300 18,000 2,250 0.18 0.065
R2 16,000 2,500 0.2 0.8 0.065 400 16,000 2,250 0.18 0.065
R2.5 12,000 2,500 0.2 1.2 0.065 600 12,000 2,250 0.18 0.065
R3 8,000 2,500 0.3 1.2 0.065 900 8,000 2,250 0.27 0.065
BEEN-HEN
Wbﬂﬁa;*—l | Hardene?SteeIs/Hig?Speed Steels
orr Hatena SKD11-SKH51(~62HRC)
FR¥ENN T Semi-Finishing FEINT  Finishing
RERSL 2 TR BHARE TIRE RE TR BHAERE TIRE RE
Radius - Spindle Speed Feed Depth of Cut Stock allowance Spindle Speed Feed Depth of Cut Stock allowance
Apmm Aapmm
min” mm/min B mm min” mm/min o mm
demm demm
R0.05 40,000 270 0.003 0.002 40,000 160 0.002 0
R0.075 40,000 390 0.005 0.003 40,000 270 0.003 0
RO.1 40,000 450 0.006 0.004 40,000 320 0.004 0
R0.15 40,000 610 0.008 0.005 40,000 480 0.006 0
R0.2 40,000 780 0.01 0.006 40,000 560 0.007 0
R0.25 40,000 1,010 0.013 0.008 40,000 710 0.009 0
R0.3 40,000 1,170 0.015 0.009 40,000 780 0.01 0
R0.4 40,000 1,430 0.018 0.011 40,000 1,010 0.013 0
R0.5 30,000 1,410 0.024 0.015 30,000 1,000 0.017 0
R0.75 30,000 1,910 0.032 0.02 30,000 1,310 0.022 0
R1 25,000 2,000 0.04 0.025 25,000 1,410 0.028 0
R1.5 18,000 1,760 0.049 0.03 18,000 1,240 0.035 0
R2 16,000 1,810 0.057 0.03 16,000 1,280 0.04 0
R2.5 12,000 1,510 0.063 0.03 12,000 1,070 0.045 0
R3 8,000 1,100 0.069 0.03 8,000 780 0.049 0
KUREMapR S AMEIIRE, aeRTFBE,
%2 BIRIEARNIMER TH IR RS T RBIEI S,
K3 RERDEFHERN, BREFEARIDRSH,
¥4 RAETIHIBAKRNEL, BEHEBSHREMIRNTE,
X5 HTHMEM IR, B LURR LR A e A 40 3
%6 BHRNRS T HAFRE T LU ESEEN, BLER LR IRR T WM ®H LR E,
KT IER BT ANBLE,
X8 BINERHE LS o
. X9 BRI, PREMIAENINREBNSEE, FREN —TFIMN TRSHERBE#TIRAE,
% :/1 %10 FRAMNIEE, fi—ELRF GEMI) FRERYNAIRERAIA 1.5 BHECKHINIEME TS, (FRSE1RE,
oles BIRIEFT—E T REINT) 5% 8 SEREIHIREMHARE,
21 Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
<2 Adjust milling condition according to machine rigidity and clamp condition of work material.
%3 In case of chattering etc., please adjust milling conditions if necessary.
%4 If the cutting load is high at corners, etc., set the milling conditions and tool path carefully to reduce the cutting load.
%5 In case high-efficient machining, increase spindle speed and feed rate at the same rate.
%6 If the maximum spindle speed of the machine tool is lower than the reference value, please reduce the spindle speed and feed rate in the same proportion.
><7 Minimize a possible tool overhang length.
%8 We recommend using oil mist coolant.
%9 The stock allowance and depth of cut at semi-finishing and finishing for this tool are guideline, please adjust them according to the machining condition of the previous process and required accuracy.
%10 The parameters for the Stock Removal (Inner Corner) process are reference values based on the condition after roughing, where a ball end mill approximately 1.5 times lager than the tool used
in this process was applied. Please adjust the depth of cut and feed rate according to the amount of remaining material from the previous roughing operation.
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MSBSH230

RIS HsER

New

Recommended Milling Conditions

Work Material

I E s

*HHI]I Roughing

RN

High Speed Steels

SKH55-HAP40 (~66HRC)

‘;EEJE% ’JDI Stock removal (Inner Corner)

Work Material

Rigsiz | THESE | BAERE YIRE gg | IEHUE | pypes | omese | gRe S
Radius Spindle Speed Feed Depth of Cut Stock allowance al rate Spindle Speed Feed Depth of Cut |Stock allowance
adpmm
min” mm/min ap mm Qe mm mm mm®*/min min” mm/min % mm
de mm

R0.05 40,000 60 0.002 0.005 0.004 0.001 40,000 50 0.002 0.004
R0.075 40,000 100 0.002 0.005 0.004 0.001 40,000 90 0.002 0.004
RO.1 40,000 240 0.003 0.005 0.006 0.004 40,000 210 0.003 0.006
R0.15 40,000 300 0.005 0.01 0.01 0.015 40,000 270 0.005 0.01
R0.2 40,000 480 0.01 0.02 0.012 0.096 40,000 430 0.009 0.012
R0.25 40,000 600 0.015 0.03 0.016 0.27 40,000 540 0.014 0.016
R0.3 30,000 720 0.02 0.05 0.019 0.72 30,000 640 0.018 0.019
R0.4 30,000 1,200 0.05 0.1 0.023 6 30,000 1,080 0.045 0.023
RO.5 25,000 1,400 0.08 0.1 0.031 11 25,000 1,260 0.072 0.031
R0.75 25,000 2,000 0.1 0.2 0.041 40 25,000 1,800 0.09 0.041
R1 20,000 2,000 0.15 0.3 0.052 90 20,000 1,800 0.135 0.052
R1.5 14,000 2,000 0.2 0.5 0.062 200 14,000 1,800 0.18 0.062
R2 12,000 2,000 0.2 0.6 0.065 240 12,000 1,800 0.18 0.065
R2.5 9,200 2,000 0.2 0.7 0.065 280 9,200 1,800 0.18 0.065
R3 7,000 2,000 0.2 1 0.065 400 7,000 1,800 0.18 0.065
MIHH B

FR¥EHN T Semi-Finishing

High Speed Steels
SKH55-HAP40 (~66HRC)

¥

T

Finishing

REGL 2 e AR tIRE 28 TR AR LIRE 28
Radius Spindle Speed Feed Depth of Cut Stock allowance Spindle Speed Feed Depth of Cut Stock allowance
dpmm dpmm
min” mm/min o mm min” mm/min o mm
de mm demm
R0.05 40,000 270 0.003 0.002 40,000 160 0.002 0
R0.075 40,000 390 0.005 0.002 40,000 270 0.003 0
RO.1 40,000 450 0.005 0.003 40,000 320 0.004 0
R0.15 40,000 610 0.008 0.005 40,000 480 0.006 0
R0.2 40,000 780 0.01 0.005 40,000 560 0.007 0
R0.25 40,000 1,010 0.013 0.007 40,000 710 0.009 0
R0.3 30,000 880 0.015 0.008 30,000 580 0.01 0
R0.4 30,000 1,070 0.018 0.01 30,000 750 0.013 0
RO.5 25,000 1,180 0.024 0.013 25,000 830 0.017 0
R0.75 25,000 1,590 0.032 0.017 25,000 1,090 0.022 0
R1 20,000 1,600 0.04 0.022 20,000 1,130 0.028 0
R1.5 14,000 1,370 0.049 0.027 14,000 960 0.035 0
R2 12,000 1,350 0.057 0.03 12,000 960 0.04 0
R2.5 9,200 1,160 0.063 0.03 9,200 820 0.045 0
R3 7,000 960 0.069 0.03 7,000 680 0.049 0
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RIS HsER

MSBSH230

Recommended Milling Conditions

il s
Work Material

*HHI]I Roughing

RN

High Speed Steels
SKH57-HAP72 (~70HRC)

‘;EEJE% ’JDI Stock removal (Inner Corner)

Rigsiz | THESE | BAERE YIRE gg | IEHUE | pypes | omese | gRe 8
Radius Spindle Speed Feed Depth of Cut Stock allowance al rate Spindle Speed Feed Depth of Cut |Stock allowance
adpmm
min” mm/min ap mm Qe mm mm mm®*/min min” mm/min % mm
de mm
R0.05 40,000 40 0.002 0.003 0.004 0.0002 40,000 30 0.002 0.004
R0.075 40,000 80 0.002 0.003 0.004 0.0005 40,000 70 0.002 0.004
RO.1 40,000 190 0.003 0.003 0.006 0.002 40,000 170 0.003 0.006
R0.15 40,000 240 0.005 0.005 0.009 0.006 40,000 210 0.005 0.009
R0.2 35,000 330 0.01 0.02 0.011 0.066 35,000 290 0.009 0.011
R0.25 30,000 360 0.015 0.02 0.014 0.108 30,000 320 0.014 0.014
R0.3 25,000 540 0.02 0.05 0.016 0.54 25,000 480 0.018 0.016
R0.4 25,000 900 0.03 0.1 0.02 2.7 25,000 810 0.027 0.02
RO.5 20,000 1,000 0.05 0.1 0.027 5 20,000 900 0.045 0.027
R0.75 20,000 1,500 0.06 0.2 0.036 18 20,000 1,350 0.054 0.036
R1 16,000 1,500 0.1 0.3 0.045 45 16,000 1,350 0.09 0.045
R1.5 12,000 1,500 0.12 0.5 0.056 90 12,000 1,350 0.108 0.056
R2 9,500 1,500 0.15 0.6 0.063 135 9,500 1,350 0.135 0.063
R2.5 8,000 1,500 0.15 0.7 0.065 158 8,000 1,350 0.135 0.065
R3 5,500 1,500 0.15 1 0.065 225 5,500 1,350 0.135 0.065
DDI$Z*4 High S,%pgjmsteels
e SKH57 -HAP72(~70HRC)

5N Semi-Finishing

¥EINT  Finishing

T E ke R TIRE #8 i AR RS #8
Radius Spindle Speed Feed Depth of Cut Stock allowance Spindle Speed Feed Depth of Cut Stock allowance
apmm apmm
min” mm/min B4 mm min” mm/min o mm
de mm demm

R0.05 40,000 270 0.003 0.002 40,000 160 0.002 0
R0.075 40,000 390 0.003 0.002 40,000 270 0.003 0
RO.1 40,000 450 0.003 0.003 40,000 320 0.003 0
R0.15 40,000 610 0.005 0.004 40,000 480 0.005 0
R0.2 35,000 680 0.01 0.005 35,000 490 0.007 0
R0.25 30,000 750 0.013 0.006 30,000 530 0.009 0
R0.3 25,000 730 0.015 0.007 25,000 480 0.01 0
R0.4 25,000 890 0.018 0.009 25,000 630 0.013 0
R0.5 20,000 940 0.024 0.012 20,000 660 0.017 0
R0.75 20,000 1,270 0.032 0.016 20,000 870 0.022 0
R1 16,000 1,280 0.04 0.02 16,000 900 0.028 0
R1.5 12,000 1,170 0.049 0.025 12,000 830 0.035 0
R2 9,500 1,070 0.057 0.028 9,500 760 0.04 0
R2.5 8,000 1,010 0.063 0.03 8,000 710 0.045 0
R3 5,500 760 0.069 0.03 5,500 530 0.049 0

K1TIREMapRIAWAIRE, aeRTFHE,

2 IEIRIENURNIER TSRS RS ERETIHI S,

X3 RERTDEBRN, BRIBFZRBIDIRSH.

¥4 RAAFYIHIED AR, BRAERSEIREMTIRNTE,

X5 HTHMEM IR, 15 LUARI LR F e dm A 4R R

%6 BRI REEMERET U LS ZE0, B UER LRI R AR E,

KT IEREERTANMBLE,

%8 BIVERME L E o

R X BAMI, PREMIAEN THRENSEE, BREF— TR TIRSHERIBEH#TTRE,
ﬁg %10 FAMIZE, fi—ETF NI ERERYNARERTA 1.5 ENHAHNNIEMRE TIRS, (FASERE,

1
<2
3
<4
5
6
X7
8
9

BIRERI—ETF (REINT) 8954 8 SERIHIREM A EE,
Depth of Cut: ap=Axial Depth of Cut / ae=Radial Depth of Cut.
Adjust milling condition according to machine rigidity and clamp condition of work material.
In case of chattering etc., please adjust milling conditions if necessary.
If the cutting load is high at corners, etc., set the milling conditions and tool path carefully to reduce the cutting load.
In case high-efficient machining, increase spindle speed and feed rate at the same rate.
If the maximum spindle speed of the machine tool is lower than the reference value, please reduce the spindle speed and feed rate in the same proportion.
Minimize a possible tool overhang length.
We recommend using oil mist coolant.
The stock allowance and depth of cut at semi-finishing and finishing for this tool are guideline, please adjust them according to the machining condition of the previous process and required accuracy.
510 The parameters for the Stock Removal (Inner Corner) process are reference values based on the condition after roughing, where a ball end mill approximately 1.5 times lager than the tool used

in this process was applied. Please adjust the depth of cut and feed rate according to the amount of remaining material from the previous roughing operation.
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F RSN THIRR S, RA3TM SN IR ER,
LI SREREMEN T, #mbE RS

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

ERAZPlUSEE
55MCHN T A3718kk$% 7]

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

Rcﬁ sdfi

+0.005 || 0. 003

MSBSH330-5X

RO.1 ~ R1 1t 8 FhREA

Total 8 sizes

LSRN

Features

Featur B2 ERESPlUSHE

1 Coating MUGEN COATING PREMIUM Plus

ERAEMEMMENMEREN IERAEPlUSHE] , SETEFEE60HRCL_ LRI TMH E L iER
ERRo BMEFES2~60HRCHIMHKLE, BRERILS TRIRBERE 1 BRBIEEE,

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

SEEN H

Hardened Steel

52~60HRC 60~70HRC
©) ©)

Feat — %7 SIS
eazure RS 3 7]« AFRE - TI7J AR
High efficiency 3-Flute - Unequal flute spacing - Positive rake angle

KATITNEFRFDE L, BRIFIIRE), RN LB SHIHSGRE,
o, ATIREmMAERY, AT EMMBEREENER S, FRATRAATIOIRIT,
AR I T falo

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

REDEIBLEHRT] HA7IO
Unequal flute Positive cutting edge
Prevent chattering

i
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Hardened Steels

e Bt ARIEATI ARt

Highly rigid High rigidity tool design

KATZASMMNIIZITRIREAZR, BMER NEAE PR —ERP6RYTIR,
ARG TI AR /IR pyEREHE

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

=NIERYSRERAZ K RORFESHMNTABHSRIETIERAR IEEE:: sy
Highly rigid neck design shape Tool design for high rigidity to maximize Suppressing the amount
advantages of 5-axis machining of deflection

L J

- |
SHIMCIN T A$ET] KT
End mill for 5-axis machining Long neck end mill

MSBSH330-5X PAUEF am

Conventional Tool

e IR TE S I8 SRS — R E I TE S

Improving machined surface quality Achieve an uniform machined surface by keeping the cutting point constant

ST A, BIETNESTHRITHIMLE OIHIR) ®RIF—, LMY 9MIRE,
MR AN TEmER

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

(540 T] (34N T]

5-axis machining 3-axis machining
LHI = —2 HIRBEZ L

Constant cutting point

Cutting point varies

IITIH

MIT#
Work piece

Work piece

UIHIRE R, TR,

Constant cutting speed results in uniform cutter marks

HATFIHIRERFAEZL, THRTIES,.

Varying cutting speeds result in uneven cutter marks

= MNTEHS = MTEAREE]

The machined surface becomes uniform The machined surface becomes uneven
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MSBSH330-5X M oL ~ R e

ZMRAEPlusiRE
SHMCHNI T A3 7Bk 58 7] 8 MR

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

U FE 530 THUREYVRF =, RA37 S NIERVIR KSR,

KU SRENSHERINL, #MmE RS

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

. P e
—— Y
0

L
% R AFEEUSEIRIMER 1/2 hEEE

% R accuracy is based on a half value of actual diameter

© FFASHM AR, REANMENMNKKCER, SMSHEENSHEMNT, #MmERERE.

® %152 ~ TOHRCAYSEE M A RILEKTIBFE . SN L,

o FA3TIMAZESENLTHIERTIMER, TAEMARENBESE EXRAERATIO, BAOUHEIES, AMEIEREMNT.

® RIEE A E0.005mm(REBFBELISEIRIMERIL/ 20 EHEE).

o REREN-0.00lmmZE-0.003mmI B EME.

® 3-flute high rigidity ball design conforms features of 5-axis machine to reduce total manufacturing cost with high precision and high efficiency machining.
® Even hardened steel of 52 to 70HRC can be machining with long tool life and high efficiency.
[ ]
[ ]
([ ]

Total 8 sizes

30°
AN

By adopting positive cutting edge for carbide material emphasized breakage resistance that suppresses chattering by 3-flute and unequal flute.
R accuracy is +0.005mm (R accuracy is based on a half value of actual diameter).
Shank diameter tolerance , high accuracy type, is - 0.001mm ~ - 0.003mm.

IRIAEL Work Material
BEER |

Hardened Steel
52~60HRC 60~70HRC

@)
ST (148 mm]
Unit [Size : mm]
P amfUE BKHE(R) 7K () 9MZ(D) A(Y) 12 (d) 2K(L)

Code No. Radius Length of Cut Dia. Neck Taper Angle Shank Dia. Overall Length
08-00610-00100 RO.1 0.12 0.2 15° 6 50
08-00610-00150 R0.15 0.18 0.3 15° 6 50
08-00610-00200 R0.2 0.24 0.4 15° 6 50
08-00610-00250 R0.25 0.3 0.5 15° 6 50
08-00610-00300 R0.3 0.36 0.6 15° 6 50
08-00610-00500 R0.5 0.6 1 15° 6 50
08-00610-00750 R0.75 0.9 1.5 15° 6 50
08-00610-01000 R1 1.2 2 15° 6 50

i s S A e e
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MSBSH330-5X

t}]ﬁ']%%‘i%%ié Recommended Milling Conditions

—— B BEN BEN
W uk Material Hardened Steels High Speed Steels High Speed Steels
oric Materia STAVAX:SKD11(~B0HRC) SKH51-HAP40 (~65HRC) SKH57 -HAP72(~70HRC)
- sin | THIOE - stia | THIOE RE siar| THIOE
Rﬂé;*dii?é Depth;':)%:ut F%ed SS‘:)IZ(;IC? Depth";iut F:éed Sé:)'gg': Depth"f)iut Fl:éed Ss%gglf
ap mm aemm | mm/min | min” ap mm aemm | mm/min | min’ ap mm aemm | mm/min | min”
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
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
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
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
RO.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 ~0.15 |02 3,000 | 30,000 | 0.08 ~0.12 | 01 2,000 | 25,000 [ 0.05 ~ 0.075 | 0.1 1,500 | 20,000
R0.75 01 ~0.15 |03 3,800 | 30,000 {01 ~0.15 |0.2 3,000 | 25,000 | 0.06 ~0.09 | 0.2 2,200 | 20,000
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
X1 YIRE ap RRHATIRE, ae RNEETIRE,
%2 m*E#Emr" MR T4 RS SRR THIS K,
%3 A 15, REMMAMMEIRERSMELETFT,
%4 DE\ INIA R AT 2ERTH A RS BIHRERARN, BRIBRZEZIEIS.
%5 tIRE ap RETIA. MIMEHIRANSERE,
6 RERTIEHRE, WRERZFHETHISH,
X7 RAZTHIBEAKRNEML, BFIEESHISEMTIRNTE,
%8 uaLMHHE’Jttzﬂﬁiﬁmﬁﬁfﬂﬁiﬂﬁfgo
% %9 HIBARNTRSSKTIERIMITR, HiFis.
= E | 10 BVERHEA S,

%1 Depth of cut ap indicates Axial Depth of Cut, ae indicates Radial Depth of Cut.

%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 milling condition with necessity when high cutting load occurred by angle of tool or work material and feed direction.
%5 The depth of cut ap is a guideline value according to the inclined angle of the tool or work material.

%6 In case of chattering etc., please adjust cutting conditions if necessary.

X7 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths particularly.
%8 Adjust both spindle speed and feed at the same rate.

%9 Attention to a risk of chipping and breakage when insufficient chip flow.

%10 We recommend using oil mist coolant.
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High precision and long tool life even for hardened steel up to 7OHRC

ZPIREEPlusEE
REENEEE DUIFHZJJ'}& kLt 7]
A3 R HALE T AR B REARIE

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

MRBSH230SF 2 | swio (2 [ i

R0O.05 ~ R3 H 115 #4& RemEREnen B
fotal 115 sizes iy [

B/

Features
Feature RAIHIERE HATIETIA AR
1 Improved machinability Positive cutting edge

KAmAILT, TARYIEIRTURSYIHIIEEERNTI G, HECEM R EFaIHEM,
ST M EEE WM KS S EREERTIEIIT

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

MRBSH230SF SRERERRT)
TIOFRK TIOFAK

Cutting edge shape

Cutting edge shape |
I

BATIO’T HATIOKRT

Positive cutting edge Negative cutting edge
TIOXRAHAISE KRR TR HE R EMFIEL TIHRm ARSI A SR
HDI%E@E{EW*Z‘-@Z{%E‘E 7] EI‘JEEE 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 IBRAINIREE = l_E’JﬂﬂﬁaHjE

2 Improved cutting accuracy Optimal overhung length
__hn 2 ML
MRBSH230SF —HR iR
ormal shank length
TIERFHRHERE, AIESNERESTINI TIERFHREERK, RRNIEKE
Possible to machining with high rigidity, with short tool overhung Tool overhung length is long, and tool rigidity is low

. /

FEImIR T - g _
short shank <=§\\\ MY,

)
.-4!7 — ///////////J
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Hardened Steels

Feature _I?_.I_\ ﬁfﬁ R m

3 High accuracy R

REANSHEEN

Highly accurate R

MRAEZISNATINIZSUE, Bl FTJEERABLERER T KARANEHREN

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

MRBSH230SF

F R90°J91E
WRARENSE

Seamless

TEE

Seamless

— AR
General shape
R90°H]
BERESR
Seam 0° - R90° point

BENRTMBE
90°

RH&ELER
Comparison of dimensional accuracy

HAP72 (70HRC) : NI EMRTHEEITLL

Comparison of dimensional accuracy after rough cutting

{EATIE Tool : MRBSH230SF R1 X 6
MIRE CESKENT 4 AT

Machining content : Roughing contour lines for 4 pockets
=
HRE Stock  :0.02mm

BARE Target :7.960mm
N8 Machining time : 20 438 / 1 min per pocket
TIBRENIE Tool path ; ZEEFLEHENN T Roughing contour line

AT

Roughing

%
Peripheﬂ\\ﬁlﬂg edge R \‘
90 +0. 003

+0.003 mm

0
- 0.003 mm
\ 7
‘ End
‘ cutting
o edge
o
-0.003 mm
0
+0.003 mm

* RABEULIRENL2NEEE

R accuracy is based on a half value of actual diameter

ANIZHZIR  Machining shape

FHERRT : 7.960mm x 7.960mm x MITRE 6mm
Pocket Size Machining depth

HAP72 (70HRC)

n=16,000min! vf=1,200mm/min ap 0.1 X ae 0.3mm HE Oil Mist

AT 80 HHEHITIEEFRE

Tool wear condition after 80min machining

Efﬂﬁ:ﬁﬂﬁ Other tool brand

MRBSH230SF

i, T

s M

RIEEMRE RIEEMRE
Frank wear width Frank wear width
0.055mm 0.102mm

BERMMIRENRTIRE

Dimensional error each rough machining time

,H\ @nu]ﬁ 7

Other tool brand P

40 60
BN FHEMREATENELENRESIE

Realized stable demensional accurasy compares to other tool brand

—_
€5 T 80 SISHEHIEHE
E 6 AEABSIL 1/3
— After 80min, dimensional
error is 1/3 compares to

bl S other tool bran
oK 2
P - =
¥° X - 0012

Ve 001 -

0.006 MRBSH230SF
0003
20 80 5%k min
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MRBSH230SF B 0,05 ~ R3

ERASPUSHE
BEE WA E TR 2 7 KR ST T M AR AR S R 115 FRALE

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

70HRC BB B RS SN th BESCEN K B a) - S ¥E EE RN T m 9 30°

Total 115 sizes

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

-0.008

25 ¢D

25<D ¢D 2

: -0.01
¢d2

0

res—r —Jq‘c.ﬁ

P —— 4
BT ue e

© 70HRC FY=FEE W44 th B] SRILK B [B1 AR RE RY LB £ BE

=2.

21
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® %ﬁﬁﬂﬁtﬂ E’J?EEE E % ajlzlus 3—1}%, ;%ﬁgﬁﬁw% . ﬁﬁﬁ%%frio R£0003.

© REIEFAT AR IR B B4 S BRI HTE T 7038 3o B .

@ RAEEH +0.003mm (REHEELISIFTIRML2AEKE(E). R Ry
. *ﬁi%’&%jﬂ -0.001mm~-0.003mm Eg%—*sﬁag*mmo value of actual diameter

® Realize stable cutting performance even for 70 HRC hardened steels.

® Developed new MUGEN COATING PREMIUM Plus to upgrade oxidation resistance
and abration resistance.

@ Adopt optimized new tool material and tool design to reduce cutting load.

® R accuracy is £0.003mm (R accuracy is based on a half value of actual diameter).

® Shank diameter tolerance , high accuracy type, is - 0.001mm ~ - 0.003mm.

NI Work Material

BEEN | ¢ Poiihits
Hardened Steel Length
60~70HRC

" = Bl
BRLH, F2HRT)! EiEeET)
ML Ty

point millin "
¢ Inclined Angle

g1 [ © mm]

Unit [Size : mm]

HEMF THRIENERIK

8] BRELHERER) | FE (21) 7K (L) 4MZ (D) 1Z (d2) A (r) 112 (d) WK (£2) | £+ (L) |Actual effective length depending on inclined angle of workpiece

Code No. Radius Under Neck Length | Length of Cut Dia. Neck Dia. |Neck TaperAngle| Shank Dia. | Shank Length |Overall Length 307 10 130" 50 30
08-00537-00052 0.2 0.07 0.1 0.085 15° 4 27.4 35 10.23/0.24| 0.24 | 0.25|0.27
08-00537-00056 0.25 |0.07 0.1 0.085 15° 4 27.4 35 ]0.28|0.29| 0.30 | 0.31 | 0.33
08-00537-00053 | R0.05 0.3 0.07 0.1 0.085 15° 4 27.3 35 ]0.33]/0.34|0.35|0.36|0.39
08-00537-00054 0.4 0.07 0.1 0.085 15° 4 27.2 35 044|045 0.46 | 0.48 |0.52
08-00537-00055 0.5 0.07 0.1 0.085 15° 4 271 35 |0.54|0.56|0.57 | 0.59|0.64
08-00537-00076 0.25 |01 0.15 0.13 15° 4 27.5 35 ]0.29|0.30| 0.31 | 0.31|0.33
08-00537-00072 0.3 0.1 0.15 0.13 15° 4 274 35 ]0.34|/0.35|0.36 | 0.37|0.40
08-00537-00077 R0.075 0.4 0.1 0.15 0.13 15° 4 27.3 35 044|046 0.47 | 0.49|0.52
08-00537-00073 ) 0.5 0.1 0.15 0.13 15° 4 27.2 35 |0.55|/0.56|0.58 | 0.60 | 0.65
08-00537-00074 0.6 0.1 0.15 0.13 15° 4 271 35 |0.65|0.67| 0.69 | 0.72 | 0.77
08-00537-00075 0.7 0.1 0.15 0.13 15° 4 27.0 35 10.75/0.78 | 0.80 | 0.83 | 0.89
08-00537-00101 0.3 0.15 0.2 0.18 15° 4 27.5 35 |0.34|0.35| 0.36 | 0.37 | 0.39
08-00537-00106 0.4 0.15 0.2 0.18 15° 4 274 35 044|046 0.47 |0.48|0.51
08-00537-00102 0.5 0.15 0.2 0.18 15° 4 27.3 35 |0.55)|0.56| 0.58 | 0.60 | 0.64
08-00537-00107 | R0O.1 0.6 0.15 0.2 0.18 15° 4 27.2 35 |0.65|0.67|0.69 | 0.71 | 0.76
08-00537-00103 0.75 |0.15 0.2 0.18 15° 4 271 35 |0.81]/0.83|0.86|0.89|0.95
08-00537-00104 0.85 |0.15 0.2 0.18 15° 4 27.0 35 ]0.91]/0.94|0.97 |1.00 | 1.07
08-00537-00105 1 0.15 0.2 0.18 15° 4 26.8 85) 1.06 | 1.10 | 1.13 | 1.17 | 1.26
08-00537-00150 0.5 0.2 0.3 0.28 15° 4 27.5 35 |0.55|0.56| 0.57 | 0.59 | 0.63
08-00537-00151 0.6 0.2 0.3 0.28 15° 4 274 35 |0.65|0.67|0.69|0.71|0.75
08-00537-00152 R0.15 0.75 |0.2 0.3 0.28 15° 4 27.3 35 ]0.80]/0.83|0.85|0.88|0.94
08-00537-00153 ) 1 0.2 0.3 0.28 15° 4 27.0 85) 1.06 | 1.09 | 1.13 | 1.17 | 1.25
08-00537-00154 1.25 |0.2 0.3 0.28 15° 4 26.8 35 1.3211.36 | 1.41 | 1.45 | 1.56
08-00537-00155 1.5 0.2 0.3 0.28 15° 4 26.5 35 1.58|1.63|1.68 | 1.74 | 1.87
08-00537-00201 0.5 0.3 0.4 0.37 15° 4 27.7 35 |0.56|0.58| 0.59 |0.60 | 0.64
08-00537-00207 | R0.2 065 |0.3 0.4 0.37 15° 4 27.6 35 ]0.72|0.74| 0.76 | 0.78 | 0.83
08-00537-00202 0.8 0.3 0.4 0.37 15° 4 27.4 35 10.87/0.90|0.92 | 0.95]|1.01

JEHEEMRBSH230SF IRK#12 (R) X Fi (21) XA (d) o X(r) hEEE,
How to Order When you order, indicate MRBSH230SF (R) x(£1)x(d). %(y) is reference value.
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MRBSH230SF

g1 [ : mm]

Unit [Size : mm]

X FTHRENERE

A% 2] BRSLERZR) | F (21) 71 (2) 4M=Z (D) 1 (d2) M (r) 1z (d) W (22) 24K (L) |Actual effective length depending on inclined angle of workpiece

Code No. Radius Under Neck Length | Length of Cut Dia. Neck Dia. |Neck TaperAngle| Shank Dia. | Shank Length |Overall Length 307 10 1030 50 30
08-00537-00203 1 0.3 0.4 0.37 15° 4 27.2 35 1.08 1.11] 1.14] 1.18 1.26
08-00537-00208 1.25 | 0.3 0.4 0.37 15° 4 27.0 35 1.34) 1.38 1.42 1.47 1.57
08-00537-00204 1.5 0.3 0.4 0.37 15° 4 26.7 35 1.60 1.65 1.70| 1.75 1.88
08-00537-00209 | R0.2 1.75 | 0.3 0.4 0.37 15° 4 26.5 35 1.86] 1.91] 1.98 2.04 2.19
08-00537-00205 2 0.3 0.4 0.37 15° 4 26.2 85) 211 218 2.25 2.33] 2.50
08-00537-00210 225 | 0.3 0.4 0.37 15° 4 26.0 35 2.37| 245 253 2.62 2.81
08-00537-00206 25 0.3 0.4 0.37 15° 4 25.7 35 2.63 2.72] 2.81] 2.90 3.13
08-00537-00251 0.5 0.35 0.5 0.46 15° 4 27.8 35 0.58 0.59 0.61] 0.62] 0.65
08-00537-00252 1 0.35 0.5 0.46 15° 4 27.3 85) 110, 1.13] 1.16] 1.19 1.27
08-00537-00253 R0.25 1.5 0.35 0.5 0.46 15° 4 26.8 35 1.61 1.66| 1.71) 1.77] 1.89
08-00537-00254 ) 2 0.35 0.5 0.46 15° 4 26.3 35 213 2.20] 2.27) 2.34] 2.51
08-00537-00255 2.5 0.35 0.5 0.46 15° 4 25.8 35 2.65 2.73] 2.82 2.92 3.14
08-00537-00256 3 0.35 0.5 0.46 15° 4 253 85) 3.16| 3.27| 3.38 3.49 3.76
08-00537-00307 0.6 0.45 0.6 0.56 15° 4 27.9 35 0.68 0.70| 0.71] 0.73] 0.76
08-00537-00300 1 0.45 0.6 0.56 15° 4 27.5 35 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 1.61| 1.66] 1.71| 1.76] 1.88
08-00537-00302 R0.3 2 0.45 0.6 0.56 15° 4 26.5 85) 213 219 2.26] 2.34] 2.50
08-00537-00303 ) 2.5 0.45 0.6 0.56 15° 4 26.0 35 2.65 2.73] 2.82 291 3.12
08-00537-00304 3 0.45 0.6 0.56 15° 4 258 35 3.16] 3.26| 3.37| 3.49 3.75
08-00537-00305 3.5 0.45 0.6 0.56 15° 4 25.0 35 3.68 3.80] 3.92 4.06] 4.37
08-00537-00306 4 0.45 0.6 0.56 15° 4 29.5 40 4.20, 4.33] 4.48] 4.64| 4.99
08-00537-00401 1 0.6 0.8 0.76 15° 4 27.9 35 1.09 112 1.14 117 1.24
08-00537-00402 2 0.6 0.8 0.76 15° 4 26.9 35 213 219 2.25 2.32| 2.48
08-00537-00403 | R0.4 3 0.6 0.8 0.76 15° 4 25.9 35 3.16] 3.26| 3.36 3.47| 3.72
08-00537-00405 4 0.6 0.8 0.76 15° 4 24.9 35 4.19] 4.33] 4.47| 4.62 4.97
08-00537-00406 5 0.6 0.8 0.76 15° 4 28.9 40 5.23| 5.40| 5.58 5.77| 6.21
08-00537-00507 1 0.75 1 0.95 15° 4 28.3 35 1.11] 1.13] 1.15 1.18 1.24
08-00537-00508 1.5 0.75 1 0.95 15° 4 27.8 35 1.63] 1.66] 1.71] 1.75 1.86
08-00537-00501 2 0.75 1 0.95 15° 4 27.3 35 2.14) 2.20] 2.26] 2.33] 2.48
08-00537-00502 RO.5 25 0.75 1 0.95 15° 4 26.8 35 2.66] 2.73] 2.82 2.90 3.10
08-00537-00503 ’ 3 0.75 1 0.95 15° 4 26.3 35 3.18] 3.27| 3.37| 3.48 3.72
08-00537-00504 4 0.75 1 0.95 15° 4 25.3 35 4.21) 4.34] 4.48] 4.63 4.97
08-00537-00505 5 0.75 1 0.95 15° 4 2988 40 5.24| 541 5.59 5.78 6.21
08-00537-00506 6 0.75 1 0.95 15° 4 28.3 40 6.28 6.48/ 6.69 6.93] 7.45
08-00537-00602 24 0.9 1.2 1.15 15° 4 27.2 35 2.55 2.62| 2.69 2.77| 2.95
08-00537-00603 R0.6 4 0.9 1.2 1.15 15° 4 25.6 35 4.21) 4.33] 4.47| 4.61 494
08-00537-00605 ) 6 0.9 1.2 1.15 15° 4 28.6 40 6.27| 6.47 6.68 6.91] 7.43
08-00537-00606 8 0.9 1.2 1.15 15° 4 26.6 40 8.34| 8.61] 8.90 9.21] 9.91
08-00537-00751 2 1.1 1.5 1.45 15° 4 28.2 35 2.13| 218 2.23] 2.29 2.42
08-00537-00752 3 1.1 1.5 1.45 15° 4 27.2 35 3.17| 3.25 3.34) 3.44| 3.66
08-00537-00753 R0.75 4 1.1 1.5 1.45 15° 4 26.2 35 4.20, 4.32] 4.45 4.59 4.91
08-00537-00754 ) 6 1.1 1.5 1.45 15° 4 29.2 40 6.27| 6.46| 6.67| 6.89 7.39
08-00537-00755 8 1.1 1.5 1.45 15° 4 27.2 40 8.34| 8.60| 8.88 9.19 9.88
08-00537-00756 10 1.1 1.5 1.45 15° 4 25.2 40 /10.40/10.74] 11.10) 11.49/12.36
08-00537-00805 | R0.8 8 1.2 1.6 1.55 15° 4 274 40 8.33] 8.60] 8.88 9.18 9.87
08-00537-00901 3 1.3 1.8 1.74 15° 4 27.8 35 3.18/ 3.26| 3.35 3.44| 3.65
08-00537-00902 4 1.3 1.8 1.74 15° 4 26.8 85) 4.22) 433 4.46] 4.59 4.89
08-00537-00903 | R0.9 6 1.3 1.8 1.74 15° 4 29.8 40 6.28) 6.47| 6.67) 6.89 7.38
08-00537-00904 8 1.3 1.8 1.74 15° 4 27.8 40 8.35 8.61| 8.89 9.19 9.87
08-00537-00905 10 1.3 1.8 1.74 15° 4 25.8 40 |10.42/10.75] 11.11] 11.49/12.35
08-00537-01006 2 1.5 2 1.94 15° 4 291 35 2.14| 219 2.23] 2.28 2.38
08-00537-01000 R1 3 1.5 2 1.94 15° 4 28.1 35 3.18] 3.25 3.34/ 3.43 3.63
08-00537-01001 4 1.5 2 1.94 15° 4 271 35 4.21| 4.32] 4.45/ 4.58 4.87
08-00537-01002 6 1.5 2 1.94 15° 4 25.1 35 6.28 6.46| 6.66/ 6.88] 7.36
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MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel and High accuracy cutting

g1 (A& © mm]

Unit [Size : mm]

AR FIHNENERE

Y E] BRLERR) | 3 (21) 7 (€) 4MZ (D) E (d2) A (7) %2 (d) K (£2) 2K (L) |Actual effective length depending on inclined angle of workpiece

Code No. Radius Under Neck Length | Length of Cut Dia. Neck Dia. |Neck TaperAngle | Shank Dia. | Shank Length | Overall Length 30" 10 1030 20 30
08-00537-01003 8 1.5 2 1.94 15° 4 28.1 40 8.35 8.60] 8.88 9.18| 9.84
08-00537-01004 | R1 10 1.5 2 1.94 15° 4 26.1 40 10.41/ 10.74| 11.10(11.48|12.33
08-00537-01005 12 1.5 2 1.94 15° 4 29.1 45 12.48|12.8813.31|13.77(14.82
08-00537-01251 4 2.3 2.5 2.4 15° 4 28.0 35 4,28 4.39] 4.50 4.62] 4.90
08-00537-01252 6 2.3 2.5 2.4 15° 4 26.0 35 6.35 6.53] 6.72 6.92| 7.39
08-00537-01253 | R1.25 8 2.3 2.5 2.4 15° 4 29.0 40 8.42| 8.67| 8.93 9.22| 9.88
08-00537-01254 10 2.3 2.5 2.4 15° 4 27.0 40 10.48/10.81|11.15|11.52(12.36
08-00537-01256 15 2.3 2.5 2.4 15° 4 27.0 45 15.65(16.15/16.69|17.27| Free
08-00537-01500 6 2.5 3 2.85 15° 6 33.1 45 6.44) 6.61] 6.79 7.00] 7.45
08-00537-01501 8 2.5 3 2.85 15° 6 31.1 45 8.50, 8.75] 9.01| 9.29| 9.93
08-00537-01502 10 2.5 3 2.85 15° 6 29.1 45 10.57/10.89]11.23|11.59(12.42
08-00537-01503 R1.5 12 2.5 8 2.85 15° 6 27.1 45 12.64(13.03/13.44(13.89(14.91
08-00537-01504 ’ 14 2.5 3 2.85 15° 6 30.1 50 14.71/15.1715.66|16.19(17.39
08-00537-01505 16 2.5 3 2.85 15° 6 28.1 50 16.77|17.31|17.88|18.49(19.88
08-00537-01507 18 2.5 3 2.85 15° 6 31.1 55 18.84119.45/20.09|20.79(22.36
08-00537-01506 20 2.5 & 2.85 15° 6 29.1 55 120.91(21.58|22.31|23.09|24.85
08-00537-02000 8 3 4 3.8 15° 6 32.8 45 8.58| 8.81] 9.06/ 9.33] 9.93
08-00537-02001 10 3 4 3.8 15° 6 30.8 45 10.65/10.95|11.28|11.63|12.42
08-00537-02002 R2 12 3 4 3.8 15° 6 28.8 45 12.72113.09]13.49|13.93(14.90
08-00537-02004 15 8 4 3.8 15° 6 30.8 50 15.82(16.30/16.82|17.38(18.63
08-00537-02005 20 3 4 3.8 15° 6 30.8 55 120.99/21.65|22.36|23.13| Free
08-00537-02006 25 3 4 3.8 15° 6 30.8 60 |26.16(27.00/27.90|28.88| Free
08-00537-02502 10 3.5 5 4.8 15° 6 32.7 45 10.63/10.92|11.22|11.55| Free
08-00537-02503 15 815 ©) 4.8 15° 6 27.7 45 15.80/16.27 |16.77 | Free | Free
08-00537-02504 | R2.5 20 3.5 5 4.8 15° 6 27.7 50 ]20.97|21.62| Free | Free | Free
08-00537-02505 25 3.5 5 4.8 15° 6 27.7 55 126.14|26.96| Free | Free | Free
08-00537-02506 30 3.5 5 4.8 15° 6 27.7 60 31.31| Free | Free | Free | Free
08-00537-03000 10 6 6 5.7 - 6 34.4 45 Free | Free | Free | Free | Free
08-00537-03001 15 6 6 57 - 6 294 45 Free | Free | Free | Free | Free
08-00537-03002 20 6 6 5.7 - 6 29.4 50 Free | Free | Free | Free | Free
08-00537-03003 | R3 25 6 6 5.7 - 6 29.4 55 Free | Free | Free | Free | Free
08-00537-03004 30 6 6 5.7 - 6 294 60 Free | Free | Free | Free | Free
08-00537-03005 35 6 6 57 - 6 294 65 Free | Free | Free | Free | Free
08-00537-03006 40 6 6 5.7 - 6 29.4 70 Free | Free | Free | Free | Free
JEHEEMRBSH230SF BkSL 342 (R) X 3t (21) X #&#Z (d) - X(r) RBEE,

How to Order When you order, indicate MRBSH230SF (R) x(£1)x (d) . ¥(y) is reference value.
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MRBSH230SF

tﬂﬁ']%%&%%i% Recommended Conditions

R - W

TR : s - RN
Work Material Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKH51 « SKD11(~62HRC) SKH55 - HAP40 (~66HRC) SKH57 - HAP72(~70HRC)
e sphpavmmy | EHEER e sphoavmmy | EHEER e sppasam | EHEER
Redus apmm | @mm | mm/min min” apmm | @mm | mm/min min apmm | @mm | mm/min min*

0.2 2 0.002 | 0.005 100 [40,000| 0.002 | 0.003 70 140,000| 0.002 | 0.003 50 |40,000
0.25 2.5 0.002 | 0.005 80 |40,000| 0.002 | 0.003 50 |40,000| 0.002 | 0.003 40 |40,000
R0.05 0.3 3 0.002 | 0.005 70 140,000| 0.002 | 0.003 50 |40,000| 0.002 | 0.003 40 |40,000
0.4 4 0.001 | 0.005 70 140,000 0.001 | 0.003 50 40,000 0.001 | 0.002 30 |40,000
0.5 5 0.001 | 0.003 50 |40,000| 0.001 | 0.002 30 /40,000| 0.001 | 0.002 20 [40,000
0.25 1.7 0.002 | 0.005 160 |40,000( 0.002 | 0.003 120 |40,000(| 0.002 | 0.003 100 [40,000
0.3 2 0.002 | 0.005 150 [40,000| 0.002 | 0.003 100 [40,000| 0.002 | 0.003 80 (40,000
R0.075 04 2.7 0.002 | 0.005 120 [40,000| 0.002 | 0.003 70 |140,000| 0.002 | 0.003 50 (40,000
0.5 3.3 0.002 | 0.005 120 |40,000(| 0.002 | 0.003 70 140,000| 0.002 | 0.003 50 |40,000
0.6 4 0.001 | 0.003 100 |40,000( 0.001 | 0.002 50 [40,000| 0.001 | 0.002 40 40,000
0.7 4.7 0.001 | 0.003 80 |40,000| 0.001 | 0.002 40 140,000 0.001 | 0.002 30 (40,000
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
0.4 2 0.005 | 0.005 290 40,000 0.003 | 0.003 200 |40,000( 0.003 | 0.003 150 [40,000
0.5 2.5 0.005 | 0.005 280 |40,000| 0.003 | 0.003 180 40,000 0.003 | 0.003 130 [40,000
RO.1 0.6 3 0.003 | 0.005 250 |40,000| 0.002 | 0.003 160 40,000 0.002 | 0.003 120 |40,000
0.75 S5 0.003 | 0.005 200 [40,000| 0.002 | 0.003 150 {40,000 0.002 | 0.003 110 40,000
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
1 ) 0.002 | 0.003 160 |40,000| 0.001 | 0.002 120 |40,000| 0.001 | 0.002 90 /40,000
0.5 1.7 0.007 | 0.01 300 |40,000| 0.003 | 0.005 280 [40,000| 0.003 | 0.005 | 210 |40,000
0.6 2 0.005 | 0.007 300 |40,000| 0.003 | 0.005 250 [40,000| 0.003 | 0.005 180 |40,000
RO 15 0.75 2.5 0.005 | 0.007 280 140,000 0.003 | 0.005 230 /40,000 0.003 | 0.005 170 |40,000
' 1 8.8 0.005 | 0.007 250 [40,000| 0.003 | 0.005 200 [40,000| 0.003 | 0.005 150 |40,000
1.25 4.2 0.003 | 0.005 200 |40,000( 0.002 | 0.003 160 |40,000| 0.002 | 0.003 120 |40,000
1.5 5 0.003 | 0.005 180 |40,000| 0.002 | 0.003 120 [40,000| 0.002 | 0.003 90 (40,000
0.5 1.25 || 0.03 | 0.03 720 |40,000| 0.009 | 0.02 580 |40,000| 0.009 | 0.02 420 |35,000
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
0.8 2 0.02 0.03 720 |40,000( 0.008 | 0.02 580 |40,000( 0.008 | 0.02 420 |35,000
1 2.5 0.02 0.03 720 |40,000( 0.008 | 0.02 580 |40,000( 0.008 | 0.02 400 |35,000
RO.2 1.25 | 3.1 0.015 | 0.02 620 [40,000| 0.006 | 0.02 470 |40,000| 0.006 | 0.02 320 |35,000
' 1.5 3.75 0.01 0.02 500 [40,000| 0.005 | 0.01 400 |40,000| 0.005 | 0.01 280 |35,000
1.75 4.4 0.01 0.02 450 40,000| 0.005 | 0.01 340 |40,000( 0.005 | 0.01 250 |35,000
2 5 0.007 | 0.01 380 |40,000( 0.005 | 0.007 300 /40,000| 0.005 | 0.007 | 220 |35,000
225 | 5.6 0.005 | 0.01 330 40,000 0.003 | 0.005 280 40,000 0.003 | 0.005 | 200 |35,000
2.5 6.25 0.005 | 0.007 300 [40,000| 0.003 | 0.005 260 |40,000| 0.003 | 0.005 190 |35,000
0.5 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
RO.25 1.5 3 0.01 0.03 720 140,000 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
2.5 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
0.6 1 0.03 | 0.08 | 1,000 |40,000| 0.02 | 0.05 720 [35,000| 0.02 | 0.05 540 |28,000
1 1.7 0.03 0.06 1,000 [40,000| 0.02 0.05 720 | 30,000 | 0.02 0.05 540 |25,000
1.5 2.5 0.03 0.06 1,000 [40,000| 0.02 0.05 720 |30,000| 0.02 0.05 540 |25,000
RO.3 2 .3 0.03 0.06 1,000 [40,000| 0.02 0.05 720 30,000 | 0.02 0.05 540 |25,000
’ 2.5 4.1 0.02 | 0.04 840 |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
3.5 59 0.01 0.03 600 [30,000| 0.01 0.02 420 |30,000 | 0.01 0.02 310 |25,000
4 6.7 0.01 0.03 600 [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 2.5 0.07 0.1 1,600 [35,000| 0.05 0.1 1,200 |30,000 | 0.03 0.1 900 |25,000
R0.4 3 3.75 0.05 0.1 1,600 |35,000( 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 |25,000( 0.015| 0.03 460 |20,000
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MRBSH230SF

tﬂﬁU%%‘i%%iﬁ Recommended Conditions

R - W

TR : s - RN
Work Material Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKH51 « SKD11(~62HRC) SKH55 - HAP40 (~66HRC) SKH57 - HAP72(~70HRC)
o DRE g | THIDR DRE g | THIOR URE g | THIRRE
HZE;:I Underégﬁengm Il_)((%ﬁﬁ:fé))/ Depth of Cut Feed SS‘:)'ZZS’ Depth of Cut Feed Ssi'ggf Depth of Cut Feed Ssrgggf
apmm | @mm | mm/min min” apmm | @mm | mm/min min apmm | @mm | 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
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
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
RO5 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
’ 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
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
5 5 0.04 0.1 1,400 |25,000| 0.03 0.05 920 |20,000 | 0.02 0.05 700 |16,000
6 6 0.04 0.05 1,200 [22,000| 0.02 0.05 740 20,000 [ 0.015 | 0.05 550 |16,000
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
RO.6 4 3.8 0.1 0.2 2,000 |30,000| 0.06 0.1 1,600 |25,000 | 0.05 0.1 1,200 20,000
’ 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
8 6.7 0.03 0.07 1,200 [22,000| 0.02 0.05 850 |20,000 | 0.015 | 0.05 650 |16,000
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 (20,000
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
RO.75 4 2.7 0.1 0.3 2,000 |25,000| 0.1 0.2 1,600 22,000 | 0.06 0.2 1,200 |18,000
’ 6 4 0.1 0.2 1,600 [22,000| 0.1 0.1 1,200 20,000 | 0.06 0.1 950 |16,000
8 5.3 0.05 0.2 1,400 [20,000| 0.05 0.1 1,000 18,000 | 0.03 0.1 700 (13,000
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
R0.8 8 5 0.07 0.2 1,400 {20,000 0.05 0.1 1,000 16,000 | 0.03 0.1 750 (13,000
S 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
R0.9 6 .8 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 13,000
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| 0.1 0.3 1,500 |16,000
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
4 2 0.2 0.5 2,500 |25,000| 0.15 0.3 2,000 20,000 | 0.1 0.3 1,500 |16,000
R1 6 3 0.2 0.3 2,000 |22,000| 0.15 0.3 1,600 (20,000 | 0.1 0.3 1,200 |16,000
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
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
12 6 0.07 0.1 1,200 |14,000| 0.05 0.1 850 |12,000 | 0.03 0.1 650 | 9,500
4 1.6 0.2 0.5 2,500 |20,000| 0.15 0.4 2,000 |18,000 | 0.1 0.4 1,500 |14,000
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
R1.25 8 32 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
15 6 0.07 0.15 1,200 {14,000 | 0.05 0.1 900 (12,000 | 0.03 0.1 700 | 9,500
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
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
R15 12 4 0.2 0.4 2,000 {18,000 0.1 0.3 1,500 {15,000 | 0.06 0.3 1,100 12,000
' 14 4.7 0.1 0.3 1,600 {16,000 0.1 0.2 1,200 {12,000 | 0.06 0.2 900 |10,000
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
18 6 0.1 0.2 1,400 [16,000| 0.1 0.15 960 (12,000 | 0.06 0.15 750 | 9,500
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
8 2 0.2 0.8 2,500 [15,000| 0.2 0.6 2,000 (12,000 | 0.15 0.6 1,500 | 9,500
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
R2 12 3 0.2 0.8 2,500 {15,000 | 0.2 0.6 2,000 12,000 | 0.15 0.6 1,500 | 9,500
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 04 1,200 {10,000 | 0.08 04 900 | 8,000
25 6.25 0.1 04 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
R2.5 15 8 0.2 1.2 2,500 12,000 0.2 0.7 2,000 |{10,000 | 0.15 0.7 1,500 | 8,000
20 4 0.2 1 2,000 | 10,000 0.15 0.6 1,600 | 8,500 | 0.12 0.6 1,200 | 6,500
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MRBSH230SF

t)]ﬁ"]%%*i%%ié Recommended Conditions

p— BEED - SEW . EEW | BEW
! Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
Work Material SKH51 » SKD11(~62HRC) SKH55 - HAP40 (~66HRC) SKH57 - HAP72(~70HRC)
e SpEyAY el e e el e Sphgay el
HL¥E | . g UIRE B | TN TIRE HAIRRE | TN TIRE HEIRET | T
) (5) Unde:rjﬁ;ﬁengm B((IE}E)/ Depth of Cut Feed S[:)ee(f Depth of Cut Feed S%ee(;e Depth of Cut Feed S%eec.le
e apmm | @mm | mm/min min” apmm | @mm | mm/min min apmm | @mm | mm/min min”*
R25 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
) 30 6 0.15 | 0.5 1,500 | 7,600 | 0.1 0.2 860 | 6,400 | 0.08 | 0.2 750 | 6,000
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
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
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
R3 25 4.1 0.2 1 2,200 | 8,000 | 0.15 | 0.7 1,600 | 7,000 | 0.12 | 0.7 1,200 | 5,500
30 5 0.2 1 1,800 | 7,000 | 0.15 | 0.7 1,300 | 6,500 | 0.12 | 0.7 950 | 5,000
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
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
X1 YIREMApRTHAIRE, aeRTERYIRE,
#2 RERDFFE RN, FRIERZRBIIHISH.
%3 RABZFTIHIFENRERML, BHIERSELEMTIBRNTE,
¥4 15 LIMERIAYLL ZRF 5 e A 48R
N %5 TR EZNCRBAGETIRE, ERAMSERRMEERTHEN, BEHIARNERKE,
== %6 BIUERHEELA AR
Notes %1 Depth of Cut ap indicates Axial Depth of Cut, ae indicates Radial Depth of Cut.
%2 In case of chattering etc., please adjust cutting conditions if necessary.
23 At point where cutting load is high such as at corners,pay attention to setting cutting conditions and tool paths particularly.
%4 Adjust both spindle speed and feed at the same rate.
%5 A shrink fit type is recommended for tool holder. When using collet type or others,strictly adhere to minimum gripping length.
%6 We recommend using oil mist coolant.
== VA
RHEEELER
Comparison of dimensional accuracy
HAP72 (TOHRC) : ¥ TR R K E XL ANTEFIE Machining time : 32 434 / 4 min per pocket
HAP72 (70HRC) : Comparison of dimensional accuracy after finish cutting TJIE&ENIE Tool path CEEcEI T (E)
& A Tool - MRBSH230SE R1 x 6 Contour line finishing
FAR Tool i MRBSH2305F R1 TATEAENT (RE)
mIAE LRI 17548 Scanning line finishing

Machining content : Finishing cutting for 1 pocket

==

BT

Finishing

n= 16,000min* vf= 1,000mm/min ap 0.03 x ae 0.03mm SHZE Oil Mist

INIHZAR  Machining shape

FHERRT : 30 mm x 30 mm x AIIRE 6 mm
Pocket Size Machining depth

RYRENHAMRIER 1/2 0.008
Dimensional error s 1/2 compare
to other tool brand

0.008

0.007

0.006

Other tool
brand

0.004

MRBSH230SF

0.003

0.004

0.003

RiRE [mm]
dimensional error

0.002

AT H A S B A R AR TR
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

ERBAZPlUSEE
SEENMEMENTB/ME3TEIMIKR LB

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

MRBSH330 IR AP

RO.1 ~R3 3£ 31 FELA

Total 31 sizes

LSRN

Features

Feature IEKTIE S TEHEZ Plus B2
1 Long tool life MUGEN COATING PREMIUM Plus

B 5EM AT~ mEVEM TR

Comparison with other tool brand on roughing process

iRE ap 0.23 X ae 0.3 mm ZH4 TN T ELER

Under the same rate of depth of cut

- JJARS 1 R1 EEE | G0NWE | 0 NWE | 120 HHE
Tool size Before use After 60min After 90min After 120min
- IO T#t%} : HAP40 (64HRC) :

Work Material

- EHFEE : 20,000 min’* i
Spindle speed

- HLAEE ¢ 2,400 mm/min
Feed

Hth AT A

Other tool brand A

4-flute ball end mill

5HtABRFRNTIEMELL, SHAHEMIBAISRKS S

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

e R ES ROTIR - REHE - 37) - HIEIERE

High efficiency Cutting edge shape - Unequal flute spacing - 3-Flute - Chip evacuation
MALROTIRZARREYIB A far M el % E KR E

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

MRBSH330  LUEFE
Conventional
KA&E B HIR R HBER R

Optimized chip pocket design realizes smooth chip removal

FEEDHIRTIAR

Unequal flute prevent chattering

a #B =7

MIAFEANAREZETIA

X FRsREnEIL it
el B R A HE 1L 6E
(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 ' MRBSH330 A= f
chattering (R 2 1.5) Conventional

B 5 LUEF mil TR

Machining efficiency comparison with conventional product

MRBSH330 CLX@EtZ DIJZiﬁz%l??ﬁﬂd Il
NN i -flute ball end mil
- INIZ#% 1 YXR7 (63HRC) MITRE e
Work Material Process EREER B &SR EREER R A AEER
\ N ~ —— Diamond shape pocket| Circle shape pocket | Diamond shape pocket| Circle shape pocket
'I%iﬂﬁﬂ:;&g pe p pe p! pe p pe pe
Coolant : Oil mist JARS R3 x 20 R1.5 x 10 R3 x 20 R1.5 x 10
« THR~F : 50 x 50 mm
Work size IR (min') 7,000 15,000 7,000 15,000
Spindle speed ! ! ! !
BELIRE
(mm/min) 3,000 2,600 2,000 1,800
Feed
YIRS
(ap x ae mm) 0.25x 1 0.25 x 0.5 0.2x1 0.15 x 0.3
Depth of cut
N0 T Ea] 42 35oF | 16 P 23F| T3 DFF 117 | 55 RE 34 FD
Machining time 42 min 9 sec 16 min 23 sec 73 min 11 sec 55 min 34 sec

SN0 TEYiE) £9)m155%!

Total machining time reduced by 55%

29



o+ [E70

MRBSH330 S s Yot %

ZEIRAEPlusiEE
= B P A4 S 3 0 T A IME 370 KSRk 5t 70 3 31 FElE

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

RATTINEFHEB e, #TMSEM “BRE"NESREERAINNT

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

Total 31 sizes

R@&
+0.005
(R<2)

R<2 R=0.005
R=2 R%0.007
~
o= 3 e —m
——————————————————— s 5 \ 2 _— _ 88
—~— ¢ [aYNa) J s
e o QL °
g a 01
[+4 o L

©® RULTHOTIRAR, AIRMAYIRENSR3TIERK T
@ 7160 ~ TOHRCHSFEE N B FEEEF EMMERME, TLUMKER. SMEMNL,
@ {RAZEH-0.001mm ~ -0.003mm K= EEME.

o High-efficiency 3-flute ball end mill optimizes a shape of central edge and enables high depth of cutting.

® Even hardened steel of 60 to 70HRC can be machining with long tool life and high efficiency.
@ Shank diameter tolerance , high accuracy type, is - 0.001mm ~ - 0.003mm.
INIA% Work Material
AEEN Ficiot I
Hardened Steel Length }
|
I
\

60~70HRC T, T =BT

b0 tme g General End Mill Ifq:%,l?
@ Inclined Angle

g1 A& © mm]

Unit [Size : mm]

HENFITHRENERK
s LR (R) < (01) 7 (0) 4Mz (D) 12 (d2) éﬁ% (V) %12 (d) £K(L) Actual effective length depending on inclined angle of workpiece
Code No. Radius Under Neck Length | Length of Cut Dia. Neck Dia. | Neck Taper Angle | Shank Dia. | Overall Length 2 z
30 1° 11°30| 2° 3
08-00634-01003 0.3 0.15 0.2 0.18 12° 4 45 0.35| 0.36| 0.38| 0.39| 0.42
08-00634-01005 R0 0.5 0.15 0.2 0.18 12° 4 45 0.56| 0.58| 0.61| 0.63| 0.69
08-00634-01505 0.5 0.2 0.3 0.28 12° 4 45 0.56| 0.58| 0.60| 0.62| 0.67
08-00634-01506 RO0.15 0.6 0.2 0.3 0.28 12° 4 45 0.66| 0.69| 0.71| 0.74| 0.81
08-00634-01507 0.75 0.2 0.3 0.28 12° 4 45 0.82| 0.85| 0.88| 0.92| 1.01
08-00634-01510 1 0.2 0.3 0.28 12° 4 45 1.08| 1.12] 1.17| 1.22| 1.34
08-00634-02005 0.5 0.3 0.4 0.37 12° 4 45 0.58| 0.60| 0.62| 0.64| 0.69
08-00634-02008 | RO0.2 0.8 0.3 0.4 0.37 12° 4 45 0.89| 0.93| 0.96| 1.00| 1.09
08-00634-02010 1 0.3 0.4 0.37 12° 4 45 1.10| 1.14] 1.19| 1.24| 1.35
08-00634-02510 R0.25 1 0.35 0.5 0.46 12° 4 45 1.13| 1.16| 1.21| 1.26| 1.37
08-00634-02515 1.5 0.35 0.5 0.46 12° 4 45 1.65| 1.71] 1.78| 1.85| 2.03
08-00634-03010 1 0.45 0.6 0.56 12° 4 45 1.12| 1.16| 1.20| 1.25| 1.35
08-00634-03015 | RO0.3 1.5 0.45 0.6 0.56 12° 4 45 1.64| 1.71| 1.77| 1.84| 2.02
08-00634-03020 2 0.45 0.6 0.56 12° 4 45 217| 2.25| 2.34| 2.44| 2.68
08-00634-05020 2 0.75 1 0.95 12° 4 45 2.18| 2.26| 2.34| 2.43| 2.65
08-00634-05025 | RO.5 2.5 0.75 1 0.95 12° 4 45 2.70| 2.80| 2.91| 3.03| 3.31
08-00634-05030 3 0.75 1 0.95 12° 4 45 3.22| 3.35| 3.48| 3.63| 3.97
08-00634-07503 3 1.1 1.5 1.45 12° 4 45 3.21| 3.33| 3.45| 3.58| 3.89
08-00634-07504 RO.75 4 1.1 1.5 1.45 12° 4 45 4.26| 4.41| 4.59| 4.78| 5.22
08-00634-10003 3 1.5 2 1.94 12° 4 45 3.23| 3.33| 3.44| 3.56| 3.85
08-00634-10004 | R1 4 1.5 2 1.94 12° 4 45 4.27| 4.42| 458 4.76| 517
08-00634-10006 6 1.5 2 1.94 12° 4 45 6.36| 6.60| 6.86| 7.15| 7.83
08-00634-15006 6 2.5 3 2.85 12° 6 60 6.56| 6.78| 7.03| 7.31| 7.95
08-00634-15008 | R1.5 8 2.5 S) 2.85 12° 6 60 8.64| 8.96| 9.31| 9.70|10.60
08-00634-15010 10 2.5 3 2.85 12° 6 60 10.73] 11.14| 11.59(12.09|13.26
08-00634-20008 8 3 4 3.8 12° 6 65 8.74| 9.05| 9.38| 9.74|10.60
08-00634-20010 | R2 10 3 4 3.8 12° 6 65 10.83| 11.22| 11.66(12.14|13.25
08-00634-20012 12 3 4 3.8 12° 6 65 12.91]13.40| 13.94|14.53|15.91
08-00634-30010 10 6 6 5.7 - 6 65 Free | Free | Free | Free | Free
08-00634-30015 | R3 15 6 6 5.7 - 6 65 Free | Free | Free | Free | Free
08-00634-30020 20 6 6 5.7 - 6 65 Free | Free | Free | Free | Free
JBHERE MRBSH330 IKKH 12 (R)xFH (11 )o X(r)NBEE,
How to Order When you order, indicate MRBSH330(R)x(£1). ¥ (7)) is reference value.
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MRBSH330

tﬂﬁu%%&%%ﬁ Recommended Conditions

HDIMH_ Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
Horkhiatera SKH51-SKD11 (~62HRC) SKH55+HAP40 (~66HRC) SKH57-HAP72 (~70HRC)
RERSL k)| PRE e | EwstE|  UPRE AR TR ORE | BemE| Tuis
N éﬁﬁ > . Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed Depth of Cut Feed Spindle Speed
421% Under Neck Length D (%‘é)
Radius L/D
Apmm | @emm | mm/min| min® | @pmm | @emm | mm/min | min" | @pmm | @emm | mm/min | min”
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
) 0.5 2.5 0.006 | 0.007 400 | 40,000 [ 0.004 | 0.005 250 |40,000| 0.004 | 0.005 190 | 40,000
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
RO15 0.6 2 0.007 | 0.007 450 | 40,000 [ 0.005 | 0.005 350 | 40,000 | 0.005 | 0.005 270 | 40,000
' 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 3.3 0.007 | 0.007 350 | 40,000 | 0.005 | 0.005 300 |40,000| 0.005 | 0.005 220 | 40,000
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
R0.2 0.8 2 0.03 | 0.03 1,000 | 40,000 | 0.012 | 0.02 850 |40,000| 0.012 | 0.02 600 | 35,000
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
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
) 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
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
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
2 3.3 0.045 | 0.06 1,500 | 40,000 | 0.03 | 0.05 1,100 | 30,000 | 0.03 | 0.05 800 | 25,000
2 2 0.15 | 0.2 3,000 [30,000| 0.12 | 0.1 2,000 |25,000| 0.075 | 0.1 1,500 | 20,000
R0.5 2.5 2.5 0.15 | 0.2 3,000 (30,000 0.12 | 0.1 2,000 |25,000| 0.075 | 0.1 1,500 | 20,000
3 3 0.15 | 0.2 3,000 | 30,000 0.12 | 01 2,000 |25,000( 0.075 | 0.1 1,500 |20,000
RO.75 5 2 0.15 | 0.3 3,800 |30,000| 0.15 | 0.2 3,000 |25,000( 0.09 | 0.2 2,200 |20,000
) 4 2.7 0.15 | 0.3 3,000 | 25,000 0.15 | 0.2 2,400 |22,000( 0.09 | 0.2 1,800 | 18,000
B 1.5 0.3 0.5 3,800 (25,000 0.22 | 0.3 3,000 |20,000 (| 0.15 | 0.3 2,200 | 16,000
R1 4 2 0.3 0.5 3,800 | 25,000 0.22 | 0.3 3,000 |20,000| 0.15 | 0.3 2,200 | 16,000
6 B 0.3 0.3 3,000 [22,000| 0.22 | 0.3 2,400 |20,000| 0.15 | 0.3 1,800 | 16,000
6 2 0.3 0.6 3,800 | 18,000 0.25 | 0.5 3,000 | 15,000 0.15 | 0.5 2,250 | 12,000
R1.5 8 2.7 0.3 0.6 3,800 | 18,000 0.25 | 0.5 3,000 | 15,000 0.15 | 0.5 2,250 | 12,000
10 3.3 0.3 0.6 3,200 | 18,000 0.25 | 0.5 2,600 | 15,000| 0.15 | 0.5 2,000 | 12,000
8 2 0.3 0.8 3,800 | 15,000| 0.25 | 0.6 3,000 | 12,000 0.18 | 0.6 2,250 | 9,500
R2 10 2.5 0.3 0.8 3,800 | 15,000| 0.25 | 0.6 3,000 | 12,000 0.18 | 0.6 2,250 | 9,500
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
10 1.7 0.38 | 1.2 3,800 | 8,000| 0.25 | 1 3,000 | 7,000( 0.18 | 1 2,250 | 5,500
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
H1PREMApRTAMATIRE, aReRTFES,
X2 IBIRENUARNMER THA KPR S S REHIS R,
¥3RERTDEFE RN, BRIEZZFEZIRSH
4 RAAELIHIEARBIEML, BRAERSEILEM T BNTE,
5 IR Z2PNRIRERAN, EREFEEAZEHARE,
%6 HiR T R e SEUIEBRTIMHIR, 85 EE.
T IELBRIAY L 328 M AN 4R R
. #QIFEREFIETIAMNFHE,
& x X9 B ERAEIR o
NS %1 Depth of Cut : ap = Axial Depth of Cut / ae = Radial Depth of Cut.
%2 Adjust milling condition according to machine rigidity and clamp condition of work material.
%3 In case of chattering etc., please adjust cutting conditions if necessary.
%4 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths particularly.
%5 If machine tool vibration is high during machining, adjust the feed rate as necessary.
%6 Attention to a risk of chipping and breakage when insufficient chip flow.
%7 Adjust both spindle speed and feed at the same rate.
%8 Overhang of end mill should be as short as possible from spindle nose.
%9 We recommend using oil mist coolant.
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MHDSH445R New ;én”.jz% » 1 xR0.1~ ¢ 4 x RO.5 HRC

FREZPlusitE
SEENM NI R4TIE R8T $t 15 FhiA&

MUGEN COATING PREMIUM Plus 4-Flute Corner Radius End Mill for Hardened Steel Total 15 sizes

ERTERASBSEASES T0HRC EBERNMT 5ol
KA S7)EH SBBNERIGIT, BB LAERSHEIHAR el

Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies <id
Adopt multi-flute design with high rigidity and strong helix angle to realize machining on ,'e
tough materials, such as high speed steel L/

e &%

SRE 4 70%t, #7179 2D, 3D MER (D = 3).

SREXRBEEPlUSIRE, BMETE TOHRC MSEENI TRt ae K&,
BIRANMENZ TR, NENTIREE.

R AZE 5 -0.001mm-~-0.003mm B FE ERIE

4-flute is lineup of length of cut expands 2D and 3D (D = 3).

MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC.
Improved machining accuracy with high rigidity multi-flute design.

Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm.

INIME Work Material

=EE W H
Hardened Steel
60~70HRC
® 2026F 38 K% Release in Mar, 2026. M lE:%Elzemnm]
=i 9MZ (D) A¥E(R) 71 (0) e (v) HR1Z (d) 2K(L)
Code No. Dia. Corner Radius Length of Cut Neck Taper Angle Shank Dia. Overall Length
08-00439-10012 1 R0.1 2 12° 6 60
08-00439-15012 1.5 R0.1 3 12° 6 60
08-00439-20012 2 R0.1 4 12° 6 60
08-00439-30022 R0.2 6 12° 6 60
08-00439-30023 9 12° 6 60
08-00439-30032 6 12° 6 60
08-00439-30033 3 RO.3 9 12° 6 60
08-00439-30052 6 12° 6 60
08-00439-30053 ROS 9 12° 6 60
08-00439-40022 RO.2 8 12° 6 60
08-00439-40023 12 12° 6 60
08-00439-40032 8 12° 6 60
4 R0.3
08-00439-40033 12 12° 6 60
08-00439-40052 RO.5 8 12° 6 60
08-00439-40053 12 12° 6 60
BEENOST SO RN T, FRsEE
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MHDSH445R

IHISEEER  Recommended Milling Conditions

WﬂEkINaI?tﬁal Hardene'zlgﬁtze%z%|i'g'ﬁJ S%)i%d Steels
SKD11-SKH51 (~62HRC)
MIEANT side milling YIFENIT  Slotting
= iz _y
min” mm/min Apmm | e mm min™ mm/min Apmm | emm
RO0.1 2 22,000 500 1.5 0.02 18,000 300 0.01 -
1.5 RO0.1 3 15,000 560 2.25 0.03 12,000 380 0.015 -
R0.1 4 11,000 630 3 0.04 10,000 420 0.02 -
RO0.2 6 7,500 700 4.5 0.06 7,200 500 0.03 -
9 7,100 600 4.5 0.06 6,800 320 0.03 -
3 RO.3 6 7,500 700 4.5 0.06 7,200 500 0.03 -
9 7,100 600 4.5 0.06 6,800 320 0.03 -
RO.5 6 7,500 700 4.5 0.06 7,200 500 0.03 -
9 7,100 600 4.5 0.06 6,800 320 0.03 -
RO.2 8 6,300 800 6 0.08 5,800 540 0.04 -
12 6,000 700 6 0.08 5,400 360 0.04 -
4 RO0.3 8 6,300 800 6 0.08 5,800 540 0.04 -
12 6,000 700 6 0.08 5,400 360 0.04 -
RO.5 8 6,300 800 6 0.08 5,800 540 0.04 -
12 6,000 700 6 0.08 5,400 360 0.04 -
WEEKINEﬁaI High S'E;,)Jez(;ﬂteels
SKH55-HAP40 (~66HRC)
MIEINI side milling JHFENNL  Slotting
= iz e
min”' mm/min Apmm | emm min”' mm/min Apmm | @emm
1 RO.1 2 20,000 240 15 0.02 15,000 120 0.01 -
15 RO.1 3 13,000 330 225 | 0.03 10,000 160 0.015 -
RO.1 4 10,000 480 3 0.04 8,000 240 0.02 -
R0.2 6 6,800 560 4.5 0.06 5,900 280 0.03 -
9 6,100 480 4.5 0.06 5,500 140 0.03 -
3 RO0.3 6 6,800 560 4.5 0.06 5,900 280 0.03 -
9 6,100 480 4.5 0.06 5,500 140 0.03 -
RO.5 6 6,800 560 4.5 0.06 5,900 280 0.03 -
9 6,100 480 4.5 0.06 5,500 140 0.03 -
RO0.2 8 5,700 600 6 0.08 4,900 300 0.04 -
12 5,300 560 6 0.08 4,700 160 0.04 -
4 RO.3 8 5,700 600 6 0.08 4,900 300 0.04 -
12 5,300 560 6 0.08 4,700 160 0.04 -
RO.5 8 5,700 600 6 0.08 4,900 300 0.04 -
12 5,300 560 6 0.08 4,700 160 0.04 -
e
MEmT o i ﬁ_% ap
Side Milling > ¢ Slotting
de
X1 EINERTTITINR, HRAEEERNIMREHINMILE.
&% 2 EREEENANRLE, e
otes R R e e M e S meomms s nmimes,
K4 E L ABRIEL R IR 3 4 SR AN LA R
K5 R ERHE IS A R
%1 Use a rigid and precise machine and chuck holder.
%2 Overhang of end mill should be as short as possible from spindle nose.
%3 Adjust milling condition conforming with machine rigidity and clamping condition. Final milling conditions are subject to machining profile, purpose and machine status.
%4 Adjust both spindle speed and feed at the same rate.
%5 We recommend using oil mist coolant.
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IHISEEER  Recommended Miling Conditions

o SR
WnukINTZt“ | High S'_;Jz)eed Steels
orr atena SKH57 - HAP72(~70HRC)
MEAIT side miling VAFEMTL  Slotting
HME ¥R VAR . ias = N ias -
; ; TR HLGTRE IRE FihFOR HEIRE IRE
pia. Comer Radius Lengthof Cut | o 2 e Speed | Feed Depth of Cut Spindle Speed | Feed Depth of Cut
min™ mm/min Apmm | e mm min™ mm/min Apmm | emm
R0.1 2 15,000 160 1.5 0.02 14,000 100 0.01 -
1.5 RO.1 3 10,000 240 2.25 0.03 8,000 120 0.015 -
RO.1 4 8,000 320 3 0.04 7,000 160 0.02 -
RO.2 6 5,600 400 4.5 0.06 5,000 180 0.03 -
’ 9 5,000 320 4.5 0.06 4,500 100 0.03 -
3 RO.3 6 5,600 400 4.5 0.06 5,000 180 0.03 -
’ 9 5,000 320 4.5 0.06 4,500 100 0.03 -
RO.5 6 5,600 400 4.5 0.06 5,000 180 0.03 -
’ 9 5,000 320 4.5 0.06 4,500 100 0.03 -
RO0.2 8 4,900 400 6 0.08 4,500 180 0.04 -
’ 12 4,500 320 6 0.08 4,000 100 0.04 -
4 RO.3 8 4,900 400 6 0.08 4,500 180 0.04 -
’ 12 4,500 320 6 0.08 4,000 100 0.04 -
RO.5 8 4,900 400 6 0.08 4,500 180 0.04 -
’ 12 4,500 320 6 0.08 4,000 100 0.04 -
i
MEmT AT ap
Side Milling > e Slotting
de
1 BIVERSETITIN, HRATEEER NI RS ATIL &,
& = K2 EREBRGTANGHE,
Notes K3 SEARIRAUR N SR T TSRS SRR I B4, ‘ s
e, ERFRINIES, ERIEMIAA. NI BN RFMERMTMSER TR,
KA ELUFAE LRI E IR A R
X5 BIERHE S A R,
b1 Use a rigid and precise machine and chuck holder.
%2 Overhang of end mill should be as short as possible from spindle nose.
%3 Adjust milling condition conforming with machine rigidity and clamping condition. Final milling conditions are subject to machining profile, purpose and machine status.
¢4 Adjust both spindle speed and feed at the same rate.
%5 We recommend using oil mist coolant
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TIEBEZPlusii Rz
EEE NI T A6 T E 25T 3t 14 FhFIAE

MUGEN COATING PREMIUM Plus 6-Flute Corner Radius End Mill for Hardened Steel ikl 1 SEes

ERATAERASBISERASFEE T0HRC BISBEEMNMN T 45 )
KRN E%’aﬂx_i'—ﬂiﬂ%ﬁﬁﬁlxﬁ, RIE SN TEEWEF L1 0001

Suitable for machining hardened steels up to 70HRC, such as press dies and forging dies

Adopt multi-flute design with high rigidity and strong helix angle to realize machining on s'de SIOt
tough materials, such as high speed steel \’

&

SRHF 6 703%it, =71 A 2D, 3D ER (D = 3).

SREXREEPlUsIRE, BIMETE TOHRC MSEENI TRt ae St K&,
BERARNMENZ TG, HEMTHEE.,

R AZEHN-0.001mm~-0.003mm B SFEEIE.

6-flute is lineup of length of cut expands 2D and 3D.

MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC.
Improved machining accuracy with high rigidity multi-flute design.

Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm.

NI Work Material

=EE W H
Hardened Steel
60~70HRC
® 202638 K% Release in Mar, 2026. M lE:%Elzemnm]
Pt 9ME (D) A¥Z(R) 71 (0) A (y) A1Z (d) 2K(L)
Code No. Dia. Corner Radius Length of Cut Neck Taper Angle Shank Dia. Overall Length
¢ (08-00440-50022 R0.2 10 12° 6 60
¢ (08-00440-50023 15 12° 6 65
¢ (08-00440-50032 5 R0.3 10 12° 6 60
¢ (08-00440-50033 15 12° 6 65
¢ (08-00440-50052 RO.5 10 12° 6 60
¢ (08-00440-50053 15 12° 6 65
¢ (08-00440-60022 R0.2 12 - 6 60
¢ (08-00440-60023 18 - 6 65
¢ (08-00440-60032 12 - 6 60
¢ 08-00440-60033 6 RO3 18 - 6 65
¢ (08-00440-60052 12 - 6 60
+ 08-00440-60053 RO 18 - 6 65
¢ 08-00440-60102 R1 12 - 6 60
¢ (08-00440-60103 18 - 6 65
MEELSCR TR IR (0. X AsEh
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IHISEEER  Recommended Miling Conditions

WﬂEkINaI?tﬁal Hardene'?gﬁtlere%z%|i'g'ﬁJ S%)i%d Steels
SKD11-SKH51 (~62HRC)
MIEANT side milling YIFENIT  Slotting
= Wiz —_
min” mm/min Apmm | emm min™ mm/min Apmm | Aemm
RO0.2 10 5,600 1,200 7.5 0.1 5,400 600 0.05 -
15 5,200 1,000 7.5 0.1 4,700 400 0.05 -
5 R0.3 10 5,600 1,200 7.5 0.1 5,400 600 0.05 -
15 5,200 1,000 7.5 0.1 4,700 400 0.05 -
RO.5 10 5,600 1,200 7.5 0.1 5,400 600 0.05 -
15 5,200 1,000 7.5 0.1 4,700 400 0.05 -
R0.2 12 4,800 1,200 9 0.12 4,600 600 0.06 -
18 4,500 1,000 9 0.12 4,000 400 0.06 -
RO.3 12 4,800 1,200 9 0.12 4,600 600 0.06 -
6 18 4,500 1,000 9 0.12 4,000 400 0.06 -
RO.5 12 4,800 1,200 9 0.12 4,600 600 0.06 -
18 4,500 1,000 9 0.12 4,000 400 0.06 -
R 12 4,800 1,200 9 0.12 4,600 600 0.06 -
18 4,500 1,000 9 0.12 4,000 400 0.06 -
WEEKII\/EtﬁaI High S'E;,)Jegt;ﬂteels
SKH55-HAP40 (~66HRC)
MIEINI side milling JHFENNL  Slotting
= g .
min”' mm/min Apmm | emm min”' mm/min Apmm | @emm
R0 10 5,100 800 75 | 04 4,700 350 0.05 -
15 4,600 600 75 | 0.1 4,100 200 0.05 -
5 RO.3 10 5,100 800 7.5 0.1 4,700 350 0.05 -
15 4,600 600 7.5 0.1 4,100 200 0.05 -
RO.5 10 5,100 800 7.5 0.1 4,700 350 0.05 -
15 4,600 600 7.5 0.1 4,100 200 0.05 -
RO0.2 12 4,400 800 9 0.12 4,100 350 0.06 -
18 4,000 600 9 0.12 3,500 200 0.06 -
R0.3 12 4,400 800 9 0.12 4,100 350 0.06 -
6 18 4,000 600 9 0.12 3,500 200 0.06 -
RO.5 12 4,400 800 9 0.12 4,100 350 0.06 -
18 4,000 600 9 0.12 3,500 200 0.06 -
R 12 4,400 800 9 0.12 4,100 350 0.06 -
18 4,000 600 9 0.12 3,500 200 0.06 -
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IHISEEER  Recommended Milling Conditions

EIE

WQE"I"E@"’" SKHST- ﬂ:pP‘;?(%;gHRC)
MIEANT side milling YIFENIT  Slotting
= . —
min” mm/min Apmm | emm min™ mm/min Apmm | Aemm
R0.2 10 4,500 560 7.5 0.1 4,000 200 0.05 -
15 4,100 480 7.5 0.1 3,600 120 0.05 -
5 R0.3 10 4,500 560 7.5 0.1 4,000 200 0.05 -
15 4,100 480 7.5 0.1 3,600 120 0.05 -
RO.5 10 4,500 560 7.5 0.1 4,000 200 0.05 -
15 4,100 480 7.5 0.1 3,600 120 0.05 -
R0.2 12 3,900 560 9 0.12 3,600 200 0.06 -
18 3,500 480 9 0.12 3,200 120 0.06 -
RO.3 12 3,900 560 9 0.12 3,600 200 0.06 -
6 18 3,500 480 9 0.12 3,200 120 0.06 -
RO.5 12 3,900 560 9 0.12 3,600 200 0.06 -
18 3,500 480 9 0.12 3,200 120 0.06 -
R1 12 3,900 560 9 0.12 3,600 200 0.06 -
18 3,500 480 9 0.12 3,200 120 0.06 -
Rk
MEmnT BAEINT ‘l_l% ap
Side Milling ) ¢ Slotting
de
>< 1 Ei}‘(ﬁﬁﬁ $TITIM, HRETBEEANIMREHNNIZE.,
& 3 BEREMEFEIANBLE,
Notes %E%ﬂﬁtﬂﬁ']*ﬁ

AARYEALAR N £ A0 T ¢ Y4
ZI*, SR, ERIEM AR, 1L B AR A e R O S 5% (T,

B LUERIL AR A T M R AL
><5 Ll}(ﬁﬁﬁ HERES R

%1 Use a rigid and precise machine and chuck holder.
%2 Overhang of end mill should be as short as possible from spindle nose.

%3 Adjust milling condition conforming with machine rigidity and clamping condition. Final milling conditions are subject to machining profile, purpose and machine status.
%4 Adjust both spindle speed and feed at the same rate.

5 We recommend using oil mist coolant.
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Specialized cutting edge and high precision corner R enhance finishing accuracy on hardened steels

ZIRAZPlusEE
EEF%EFFWI@4BKEE§H
A 3 B 48 T BV S i

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

® 0.1 x R0O.01 ~ ¢ 6 xR1 H 269 AR

Total 269 sizes

e

K

Features

Feature

1 RAMIEmRSHEE

Excellent accuracy and surface roughness

W, RUSEREE. SRERASERT)

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

MHRSH430RSF CRIRRE

gth
AEENAREKE, SUSNIERES TRREMNT TRRBKERK, NIERKEPRS
Possible to machining with high rigidity, with short tool overhung Tool overhung length is long, and tool rigidity is low

bS] z \EQ\\\¥=I=
Short shank

MI60$HEMEMESTREFERT | EHEEE suiace oughess |

Surface roughness and wear after 60 mins machining

0°HEE -
- Wa"EE:E e ;EtEn
| Lo i
Ra 0 052|Jm Ra 0.010um
ﬂﬂ%ﬁ Tool wear
G RA 23
End tooth Corner R

fEAJ7JA MHRSH430RSF ¢ 2xR0.2x6

Tool

MI#E HAP40 (64HRC)

Work material

FHEEE 12,000 mint

Spindle speed

HAEE 1,000 mm/min

Feed Eg]@ﬁé%%%ﬁ{é . Rt}ﬁ;lg% t
YIRE ap 0.02xae 0.05 mm S”OVZV‘;;‘V]V;]’] Ofe(;eg?’a;or;n

Depth of cut
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Hardened Steels

BRI THEE S5 R IR AV E 2 5570 N
Corner radius end mill to pursue accuracy and surface roughness H=ilgh a;uracy corner R

<RTIFAR> THOT) <RTIFAR> BHRILT]
End tooth profile no center tooth End tooth profile with center tooth :/
¢ 0.1 x R0.01 ~¢ 2 x RO.5 ¢ 3 xR0.05~¢ 6 x R1 BT ER A St
Wiper Strong back taper
ERAME M TR REEEE S I TEE
= Y=k ML
— SfRERASTERERI §
Enhances surface roughness and accuracy on side machining
High accuracy corner R and Seamles:
OnBot{%ngide :
{ | +0.003mm 20005 P

T |-0.003mm -0.005mm "]

90° - 4 e 4 — e .
SEF peripheral side ¢ 0.1 x R0.01 N¢ 2 x R0O.5 ¢ 3 x R0O.05 N¢ 6 x R1 Peripheramdeﬂﬁg%
R A%E £0.003 mm R AfE £0.005 mm
Corner Radius Corner Radius

_ . MHRSH430RSF ~ —MHEIRMIEE
MEZIESNEATIRA TR ESRR Sne o er radus
7) 18 AR AR R A 2 5 RS ——

BHES N ITEMN GG (0290.4) Searmioss

Corner R and peripheral cutting edge are seamlessly connected,
and the smooth cutting edge improves the surface roughness on
side machining

TEBE BRE

\ Seamless Seam J

A{RF T E A LR AR
— B8FT)ER \

Improves surface roughness on bottom by wiper

(D2 ¢0.4)

ETIRBIENTIER,
AR A FEMINREAEE R

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

FEMIGHNREHEEELLR

Surface roughness comparison after bottom surface finishing

; Conventional Other tool brand A Other tool brand B
Work material — — g T
HAP40 (64HRC) i
TJAR

Tool size

®»2xR0.2x6

HRIREZRA001 » AR AAAY b
L Magpnification rate Ra 0010|.|m a 0028}Jm Ra 0029l_|m Ra 0026|_]m

J
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MHRSH430RSF = %8 ooieoom 2 Ed

EIRESPlusEE
SR N S I T A7) KB R T AT M R T R ST R £ 269 FhAlAs

MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with Short Shank for Hardened Steel and High Accuracy Cutting
B aeiR A REEREEN TR SHEERA, ¢ 30°
EEH N SEE MR TRE [\ |

Specialized cutting edge and high precision corner R
enhance finishing accuracy on hardened steels

Total 269 sizes

[Corner. Corner.
REJ|R ™
03 || +-005
(<]

”
id

S lot Face
< | 2
e W\
N —
g 9 o T
oG oo ASY /'A—h 58
a) o7 . TO.O
° — J
ps2 w U .L‘ 3
o vV 01
il R L
03 |

R%0.003 (D=2)
R%0.005 (D>2)

~

O XAERTEEENNIRASE Plus RESREMERILIT,
7 = —- ol < O —] =0 e

SRR, SIS R R T 2= 90.1 ~ 2 WRTHEROALERIAT, BRI,
o EJ*IA"EJQ&_'_HDIEI‘J 4 7155, Please be aware of stock sinced0.1-$2 sizes have no center cutting edge.
@ 4 TITIER/INEM $0.1 ~ ¢6, F 269 MK,
@ FHRAEH-0.001mm~-0.003mm HSFEENRK,.
® MUGEN COATING PREMIUM Plus for hardened steels with strong back taper

reduce chattering to realize long tool life and excellent finishing surface.
® 4-flute end mill for high efficiency machining.
® 4-flute end mill has 269 sizes in total that lineup from the smallest diameter ¢ 0.1 to ¢ 6.
® Shank diameter tolerance, high accuracy type, is - 0.001mm ~ - 0.003mm.

i
MIME Work Material T
BEEN SS EIFEE
Hardened Steel Actual Effective |
Length |
60~70HRC \
A ! o TirsiE
Inclined Angle
¢ 2025F12H K% *Release in Dec, 2025. N lE:%Elzemr::}]
FERE | MED) | AEER) | BKE) | KO | FEGD) | TR | FEOQ) | DKWL) | s i i i O s
Code No. Dia. Corner Radius Under Neck Length | Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length 30 10 1 030. 20 30
08-00239-01002 0.2 0.08 0.085 15° 4 35 0.23 | 024 | 0.25 | 0.26 | 0.28
08-00239-01001 0.25 0.08 0.085 15° 4 35 0.28 | 0.29 | 0.3 0.31 | 0.34
08-00239-01003 | 0.1 R0.01 0.3 0.08 0.085 15° 4 35 0.33 | 0.35 | 0.36 | 0.37 | 0.4
08-00239-01004 0.4 0.08 0.085 15° 4 85 044 | 045 | 047 | 049 | 0.52
08-00239-01005 0.5 0.08 0.085 15° 4 35 0.54 | 0.56 | 0.58 | 0.6 0.65
08-00239-01503 0.3 0.12 0.135 15° 4 35 0.33 | 0.35 | 0.36 | 0.37 | 0.4
08-00239-01504 0.4 0.12 0.135 15° 4 35 0.44 | 045 | 047 | 049 | 0.52
08-00239-01505 R0.01 0.5 0.12 0.135 15° 4 85 0.54 | 0.56 | 0.58 | 0.6 0.65
08-00239-01506 0.6 0.12 0.135 15° 4 35 0.64 | 0.67 | 069 | 0.72 | 0.77
08-00239-01507 0.15 0.75 0.12 0.135 15° 4 35 0.8 0.83 | 0.86 | 0.89 | 0.96
08-00239-01523 0.3 0.12 0.135 15° 4 35 0.33 | 0.34 | 036 | 0.37 | 0.4
08-00239-01524 0.4 0.12 0.135 15° 4 & 044 | 045 | 047 | 0.48 | 0.52
08-00239-01525 R0.02 0.5 0.12 0.135 15° 4 35 0.54 | 0.56 | 0.58 | 0.6 0.65
08-00239-01526 0.6 0.12 0.135 15° 4 5] 0.64 | 0.67 | 0.69 | 0.71 | 0.77
08-00239-01527 0.75 0.12 0.135 15° 4 35 0.8 0.83 | 0.86 | 0.89 | 0.96
08-00239-02203 0.3 0.15 0.18 15° 4 & 0.34 | 0.35 | 0.37 | 0.38 | 0.41
08-00239-02204 0.4 0.15 0.18 15° 4 35 0.45 | 046 | 048 | 0.49 | 0.53
08-00239-02205 R0.02 0.5 0.15 0.18 15° 4 85) 0.55 | 0.57 | 0.59 | 0.61 | 0.66
08-00239-02207 0.75 0.15 0.18 15° 4 35 0.81 | 0.84 | 0.87 | 0.9 0.97
08-00239-02210 0.2 1 0.15 0.18 15° 4 85 1.07 |11 1.14 | 1.18 | 1.28
08-00239-02403 ’ 0.3 0.15 0.18 15° 4 35 0.34 | 0.35 | 036 | 038 | 0.4
08-00239-02404 0.4 0.15 0.18 15° 4 85) 0.45 | 046 | 047 | 0.49 | 0.53
08-00239-02405 R0.05 0.5 0.15 0.18 15° 4 35 0.55 | 0.57 | 0.59 | 0.61 | 0.65
08-00239-02407 0.75 0.15 0.18 15° 4 85 0.81 | 0.83 | 0.86 | 0.89 | 0.96
08-00239-02410 1 0.15 0.18 15° 4 35 1.07 | 1.1 114 | 1.18 | 1.27
JEHEREMHRSH430RSF SMZ(D) X F 342 (R) X 3 (€D - X*(y)ABEE,
How to Order When you order, indicate MHRSH430RSF (D)x(R)x(£1). X (r)is reference value.
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MHRSH430RSF

AL (AR - mm]

Unit [Size : mm]

FRfrE | HED) | BEER | EKW | 7K0 | BEW@ | BBG) | BE@ | KO | s o B e
Code No. Dia. Corner Radius | Under Neck Length | Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length 30, 1° 1 030, 2 30
08-00239-03205 0.5 0.25 0.28 15° 4 35 0.55 | 0.57 | 0.59 | 0.61 | 0.66
¢ 08-00239-03206 0.6 0.25 0.28 15° 4 S5 0.65 | 0.68 | 0.7 0.72 | 0.78
08-00239-03207 R0.02 0.75 0.25 0.28 15° 4 35 0.81 | 0.84 | 087 | 0.9 0.97
08-00239-03210 1 0.25 0.28 15° 4 35 1.07 | 1.1 114 | 1.18 | 1.28
¢ 08-00239-03212 1.25 0.25 0.28 15° 4 35 132 | 137 | 1.42 | 1.47 | 1.59
08-00239-03215 0.3 1 0.25 0.28 15° 4 S5 158 | 1.64 | 1.7 1.76 | 1.9
08-00239-03405 ’ 0.5 0.25 0.28 15° 4 35 0.55 | 0.57 | 0.59 | 0.61 | 0.65
¢ 08-00239-03406 0.6 0.25 0.28 15° 4 35 0.65 | 0.67 | 0.7 0.72 | 0.78
08-00239-03407 R0.05 0.75 0.25 0.28 15° 4 35 0.81 | 0.83 | 0.86 | 0.89 | 0.96
08-00239-03410 1 0.25 0.28 15° 4 S5 1.07 | 1.1 114 | 1.18 | 1.27
¢ 08-00239-03412 1.25 0.25 0.28 15° 4 35 132 | 137 | 142 | 147 | 1.58
08-00239-03415 1.5 0.25 0.28 15° 4 85 158 | 1.64 | 1.69 | 1.76 | 1.89
08-00239-04205 0.5 0.3 0.37 15° 4 35 0.57 | 0.59 | 0.61 | 0.63 | 0.68
¢ 08-00239-04207 0.75 0.3 0.37 15° 4 35 0.83 | 0.86 | 0.89 | 0.92 | 0.99
08-00239-04210 R0.02 1 0.3 0.37 15° 4 35 1.09 | 112 | 116 | 1.21 | 1.3
08-00239-04215 1.5 0.3 0.37 15° 4 35 1.6 166 | 1.72 | 1.78 | 1.92
08-00239-04220 2 0.3 0.37 15° 4 35 212 | 219 | 227 | 236 | 2.55
08-00239-04405 0.5 0.3 0.37 15° 4 85 0.57 | 0.59 | 0.61 | 0.63 | 0.67
¢ 08-00239-04407 0.75 0.3 0.37 15° 4 35 0.83 | 0.85 | 0.88 | 0.91 | 0.99
08-00239-04410 | 0.4 R0.05 1 0.3 0.37 15° 4 35 1.08 | 112 | 1.16 | 1.2 18}
08-00239-04415 1.5 0.3 0.37 15° 4 35 1.6 166 | 1.71 | 1.78 | 1.92
08-00239-04420 2 0.3 0.37 15° 4 85 212 | 219 | 227 | 235 | 2.54
¢ 08-00239-04505 0.5 0.3 0.37 15° 4 35 0.57 | 0.58 | 0.6 0.62 | 0.66
¢ 08-00239-04507 0.75 0.3 0.37 15° 4 35 0.82 | 0.85 | 0.88 | 0.91 | 0.97
¢ 08-00239-04510 R0.1 1 0.3 0.37 15° 4 35 1.08 | 112 | 115 | 119 | 1.28
¢ 08-00239-04515 1.5 0.3 0.37 15° 4 85 1.6 1.65 | 1.71 | 1.77 | 1.91
¢ 08-00239-04520 2 0.3 0.37 15° 4 35 212 | 219 | 226 | 2.34 | 2.53
08-00239-05210 1 0.4 0.46 15° 4 35 111 | 114 | 1.18 | 1.23 | 1.33
08-00239-05215 R0.02 1.5 0.4 0.46 15° 4 35 162 | 168 | 1.74 | 1.8 1.95
08-00239-05220 2 0.4 0.46 15° 4 85 214 | 221 | 229 | 238 | 2.57
08-00239-05225 25 0.4 0.46 15° 4 35 266 | 2.75 | 285 | 295 | 3.19
08-00239-05410 1 0.4 0.46 15° 4 35 1.1 114 | 118 | 1.22 | 1.32
08-00239-05415 0.5 R0.05 1.5 0.4 0.46 15° 4 35 162 | 168 | 1.73 | 1.8 1.94
08-00239-05420 2 0.4 0.46 15° 4 85 214 | 221 | 229 | 237 | 2.56
08-00239-05425 2.5 0.4 0.46 15° 4 35 265 | 2.75 | 284 | 295 | 3.18
08-00239-05510 1 0.4 0.46 15° 4 35 1.1 114 | 118 | 1.22 | 1.31
08-00239-05515 RO.1 1.5 0.4 0.46 15° 4 35 162 | 167 |1.73 | 1.79 | 1.93
08-00239-05520 2 0.4 0.46 15° 4 85 214 | 221 | 228 | 237 | 2.55
08-00239-05525 2.5 0.4 0.46 15° 4 35 265 | 2.74 | 284 | 294 | 3.17
08-00239-06210 1 0.5 0.56 15° 4 35 111 | 114 | 1.18 | 1.23 | 1.33
¢ 08-00239-06215 1.5 0.5 0.56 15° 4 35 162 | 168 | 1.74 | 1.8 1.95
08-00239-06220 R0.02 2 0.5 0.56 15° 4 85 214 | 221 | 229 | 238 | 2.57
¢ 08-00239-06225 2.5 0.5 0.56 15° 4 35 266 | 2.75 | 285 | 295 | 3.19
08-00239-06230 3 0.5 0.56 15° 4 35 3.17 | 328 | 34 36311 3:81
08-00239-06410 1 0.5 0.56 15° 4 35 1.1 114 | 118 | 1.22 | 1.32
¢ 08-00239-06415 1.5 0.5 0.56 15° 4 85 162 | 168 | 1.73 | 1.8 1.94
08-00239-06420 | 0.6 R0.05 2 0.5 0.56 15° 4 35 214 | 221 | 229 | 237 | 2.56
¢ 08-00239-06425 2.5 0.5 0.56 15° 4 35 265 | 2.75 | 284 | 295 | 3.18
08-00239-06430 3 0.5 0.56 15° 4 35 3.17 | 3.28 | 3.4 3.52 | 3.81
08-00239-06510 1 0.5 0.56 15° 4 85) 1.1 114 | 1.18 | 1.22 | 1.31
¢ 08-00239-06515 1.5 0.5 0.56 15° 4 35 162 | 167 |1.73 | 1.79 | 1.93
08-00239-06520 RO.1 2 0.5 0.56 15° 4 35 214 | 221 | 228 | 237 | 2.55
¢ 08-00239-06525 2.5 0.5 0.56 15° 4 35 265 | 274 | 2.84 | 294 | 317
08-00239-06530 3 0.5 0.56 15° 4 85) 3.17 | 3.28 | 3.39 | 3.52 | 3.79
08-00239-08202 2 0.65 0.76 15° 4 35 214 | 221 | 229 | 238 | 2.57
¢ 08-00239-08225 2.5 0.65 0.76 15° 4 35 266 | 2.75 | 285 | 295 | 3.19
08-00239-08203 | 0.8 R0.02 3 0.65 0.76 15° 4 35 3.17 | 3.28 | 34 3.53 | 3.81
¢ 08-00239-08235 3.5 0.65 0.76 15° 4 85) 3.69 | 3.82 | 3.95 | 4.1 4.43
08-00239-08204 4 0.65 0.76 15° 4 35 421 | 435 | 451 | 468 | 5.06
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MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with Short Shank for Hardened Steel and High Accuracy Cutting

AL [HUAR © mm]

¢ 2025128 %% *Release in Dec, 2025. Unit [Size : mm]
FRRB | R0 | BEER) | TKW | 7RO | SR | TR | FEO) | SRQ) | i i S s
Code No. Dia. Corner Radius | Under Neck Length |  Length of Cut Neck Dia. Neck Taper Angle |  Shank Dia. Overall Length 7 7

30 1° 1°30 2° 3°
08-00239-08402 2 0.65 0.76 15° 4 35 214 | 221 | 229 | 2.37 | 2.56
¢ 08-00239-08425 2.5 0.65 0.76 15° 4 35 265 | 2.75| 2.84 | 295 | 3.18
08-00239-08403 R0.05 3 0.65 0.76 15° 4 35 3.17 | 3.28 | 3.4 3.52 | 3.81
4 08-00239-08435 3.5 0.65 0.76 15° 4 35 3.69 | 3.82 | 3.95 | 4.1 4.43
08-00239-08404 4 0.65 0.76 15° 4 35 421 | 435| 451 | 467 | 5.05
08-00239-08502 2 0.65 0.76 15° 4 85 214 | 221 | 2.28 | 2.37 | 2.55
4 08-00239-08525 2.5 0.65 0.76 15° 4 35 265 | 274 | 2.84 | 294 | 317
08-00239-08503 | 0.8 RO0.1 3 0.65 0.76 15° 4 35 3.17 | 3.28 | 3.39 | 3.52 | 3.79
¢ 08-00239-08535 3.5 0.65 0.76 15° 4 35 3.69 | 3.81| 3.95 | 4.09 | 4.42
08-00239-08504 4 0.65 0.76 15° 4 35 4.2 435| 45 4.67 | 5.04
08-00239-08602 2 0.65 0.76 15° 4 35 213 | 2.2 227 | 235 | 2.53
¢ 08-00239-08625 2.5 0.65 0.76 15° 4 85 265 | 274 | 2.83 | 293 | 3.15
08-00239-08603 R0.2 3 0.65 0.76 15° 4 35 3.17 | 3.27 | 3.38 | 3.5 3.77
¢ 08-00239-08635 3.5 0.65 0.76 15° 4 85 3.68 | 3.8 | 3.94 | 408 | 4.39
08-00239-08604 4 0.65 0.76 15° 4 35 4.2 434 | 449 | 465 | 5.01
08-00239-10202 2 0.8 0.95 15° 4 35 216 | 223 | 231 | 24 2.59
08-00239-10203 R0.02 3 0.8 0.95 15° 4 35 319 | 3.3 342 | 3.55 | 3.84
08-00239-10204 4 0.8 0.95 15° 4 85 423 | 437 | 453 | 4.7 5.08
08-00239-10205 5 0.8 0.95 15° 4 40 526 | 544 | 564 | 585 | 6.32
08-00239-10402 2 0.8 0.95 15° 4 85 216 | 223 | 2.31 | 2.39 | 2.59
08-00239-10403 R0.05 3 0.8 0.95 15° 4 35 319 | 3.3 342 | 3.54 | 3.83
08-00239-10404 ’ 4 0.8 0.95 15° 4 35 422 | 437 | 453 | 469 | 5.07
08-00239-10405 5 0.8 0.95 15° 4 40 526 | 544 | 563 | 5.84 | 6.31
08-00239-10502 2 0.8 0.95 15° 4 35 216 | 223 | 2.3 2.39 | 2.57
08-00239-10503 1 RO.1 3 0.8 0.95 15° 4 35 319 | 3.3 341 | 354 | 3.82
08-00239-10504 4 0.8 0.95 15° 4 85 422 | 437 | 452 | 469 | 5.06

08-00239-10505 5 0.8 0.95 15° 4 40 526 | 544 | 563 | 584 | 6.3
08-00239-10602 2 0.8 0.95 15° 4 85 215 | 222 | 229 | 2.37 | 2.55
08-00239-10603 0.2 3 0.8 0.95 15° 4 35 319 | 329 | 34 3.52 | 3.79
08-00239-10604 RO. 4 0.8 0.95 15° 4 35 422 | 436 | 451 | 467 | 5.04
08-00239-10605 5 0.8 0.95 15° 4 40 525 | 543 | 562 | 582 | 6.28
08-00239-10702 2 0.8 0.95 15° 4 85 215 | 221 | 228 | 2.36 | 2.53
08-00239-10703 RO.3 3 0.8 0.95 15° 4 35 3.18 | 3.28 | 3.39 | 3.51 | 3.77
08-00239-10704 ’ 4 0.8 0.95 15° 4 85 422 | 435 | 45 4.66 | 5.01
08-00239-10705 5 0.8 0.95 15° 4 40 525 | 542 | 561 | 581 | 6.26
08-00239-15203 3 1.2 1.43 15° 4 35 3.23 | 3.34 | 346 | 3.59 | 3.88
08-00239-15204 R0.02 4 1.2 1.43 15° 4 35 426 | 441 | 457 | 474 | 513
08-00239-15206 6 1.2 1.43 15° 4 40 6.33 | 6.55 | 6.79 | 7.04 | 7.61

08-00239-15208 8 1.2 1.43 15° 4 40 8.4 8.69 | 9 9.34 |10.1
08-00239-15403 3 1.2 1.43 15° 4 85 323 | 3.34 | 346 | 3.59 | 3.87
08-00239-15404 R0.05 4 1.2 1.43 15° 4 35 426 | 441 | 457 | 474 | 512

08-00239-15406 ’ 6 1.2 1.43 15° 4 40 6.33 | 6.55| 6.78 | 7.04 | 7.6
08-00239-15408 8 1.2 1.43 15° 4 40 8.4 8.69 | 9 9.34 |10.09
08-00239-15503 3 1.2 1.43 15° 4 35 3.23 | 3.34 | 345 | 3.58 | 3.86
08-00239-15504 RO.1 4 1.2 1.43 15° 4 35 426 | 441 | 456 | 473 | 511
08-00239-15506 ’ 6 1.2 1.43 15° 4 40 6.33 | 6.55 | 6.78 | 7.03 | 7.59
08-00239-15508 15 8 1.2 1.43 15° 4 40 8.4 8.69 | 9 9.33 |10.08
08-00239-15603 ’ 3 1.2 1.43 15° 4 85 322 | 333 | 344 | 357 | 3.84
08-00239-15604 4 1.2 1.43 15° 4 35 426 | 44 455 | 472 | 5.08
08-00239-15606 R0.2 6 1.2 1.43 15° 4 40 6.33 | 6.54 | 6.77 | 7.01 | 7.57
08-00239-15608 8 1.2 1.43 15° 4 40 8.39 | 8.68 | 8.98 | 9.31 [10.06
08-00239-15703 3 1.2 1.43 15° 4 35 322 | 332 | 343 | 3.55 | 3.82
08-00239-15704 R0.3 4 1.2 1.43 15° 4 35 425 | 439 | 454 | 47 5.06
08-00239-15706 6 1.2 1.43 15° 4 40 6.32 | 653 | 6.76 | 7 7.55
08-00239-15708 8 1.2 1.43 15° 4 40 8.39 | 867 | 897 | 9.3 [10.03
08-00239-15803 3 1.2 1.43 15° 4 35 321 | 3.31| 341 | 352 | 3.77
08-00239-15804 RO.5 4 1.2 1.43 15° 4 35 425 | 438 | 452 | 467 | 5.01

08-00239-15806 6 1.2 1.43 15° 4 40 6.32 | 6.52 | 6.74 | 697 | 7.5
08-00239-15808 8 1.2 1.43 15° 4 40 8.38 | 8.66 | 8.95 | 9.27 | 9.98

X R (R) X T (0D o (Y NBEE,

1T 75 5% JEEEMHRSH430RSF 7MZ(D)
How to Order When you order, indicate MHRSH430RSF (

42

o

)*(R)*(£1). %(7)is reference value.



MHRSH430RSF

AL (AR © mm]

Unit [Size : mm]

F"n”nﬁﬁ% 9}‘1% (D) ﬁ E.é?é (R) :Zt)ﬁ\ﬁ (21 ) 7]'{'—/( (l) ﬁﬁ (d2) éﬁﬂ (Y) ﬁié (d) %‘l‘—% (L) Actual eﬁeci%ﬂj&{p!ﬁﬁi{%ﬂﬁﬁﬁf workpiece
Code No. Dia. Corner Radius | Under Neck Length | Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length 7 7

30 1° 1°30 2° 3¢
08-00239-20204 4 1.6 1.91 15° 4 35 4.3 445 | 461 | 478 | 517
08-00239-20206 R0.02 6 1.6 1.91 15° 4 35 6.37 | 6.59 | 6.83 | 7.08 | 7.66
08-00239-20208 ’ 8 1.6 1.91 15° 4 40 8.44 | 8.73 | 9.05 | 9.38 [10.14
08-00239-20210 10 1.6 1.91 15° 4 40 10.5 |10.87 [11.26 | 11.68 [12.63
08-00239-20404 4 1.6 1.91 15° 4 35 4.3 445 | 461 | 478 | 5.16
08-00239-20406 R0.05 6 1.6 1.91 115° 4 35 6.37 | 6.59 | 6.83 | 7.08 | 7.65
08-00239-20408 ! 8 1.6 1.91 15° 4 40 8.44 | 8.73 | 9.04 | 9.38 [10.14
08-00239-20410 10 1.6 1.91 15° 4 40 10.5 |10.87 |11.26 |11.68 |12.62
08-00239-20504 4 1.6 1.91 15° 4 35 4.3 445 | 4.6 4.77 | 5.15
08-00239-20506 RO.1 6 1.6 1.91 15° 4 35 6.37 | 6.59 | 6.82 | 7.07 | 7.64
08-00239-20508 ’ 8 1.6 1.91 15° 4 40 8.43 | 8.73 | 9.04 | 9.37 |[10.13
08-00239-20510 2 10 1.6 1.91 15° 4 40 10.5 [10.86 |11.25 [11.67 |12.61
08-00239-20604 4 1.6 1.91 15° 4 35 4.3 444 | 459 | 476 | 5.13
08-00239-20606 RO0.2 6 1.6 1.91 158 4 35 6.36 | 6.58 | 6.81 | 7.06 | 7.62

08-00239-20608 ’ 8 1.6 1.91 15° 4 40 8.43 | 8.72 | 9.03 | 9.36 [10.1
08-00239-20610 10 1.6 1.91 15° 4 40 10.5 |10.86 |11.24 |11.66 |12.59
08-00239-20704 4 1.6 1.91 15° 4 35 429 | 443 | 458 | 474 | 511
08-00239-20706 RO.3 6 1.6 1.91 15° 4 35 6.36 | 6.57 | 6.8 7.04 | 7.59
08-00239-20708 ’ 8 1.6 1.91 15° 4 40 8.43 | 8.71 | 9.02 | 9.34 [10.08
08-00239-20710 10 1.6 1.91 15° 4 40 10.5 [10.85 [11.23 | 11.64 [12.56
08-00239-20804 4 1.6 1.91 15° 4 35 429 | 442 | 456 | 4.71 | 5.06
08-00239-20806 RO.5 6 1.6 1.91 15° 4 35 6.35 | 6.56 | 6.78 | 7.01 | 7.54
08-00239-20808 ' 8 1.6 1.91 15° 4 40 842 | 8.7 | 8.99 | 9.31 [10.03
08-00239-20810 10 1.6 1.91 15° 4 40 10.49 [10.84 [11.21 |11.61 [12.52

¢ 08-00239-25406 6 2 2.39 15° 4 35 6.41 | 6.63 | 687 | 712 | 7.7
¢ 08-00239-25408 R0.05 8 2 2.39 15° 4 40 8.47 | 8.77 | 9.08 | 9.42 [10.18
¢ 08-00239-25410 ’ 10 2 2.39 15° 4 40 10.54 [10.91 |[11.3 |11.72 [12.67
¢ 08-00239-25412 12 2 2.39 15° 4 40 12.61 |13.05 |[13.52 [14.02 | Free
# 08-00239-25506 6 2 2.39 15° 4 35 6.41 | 6.63 | 6.86 | 7.12 | 7.69
¢ 08-00239-25508 RO.1 8 2 2.39 15° 4 40 8.47 | 8.77 | 9.08 | 9.42 [10.17
¢ 08-00239-25510 ' 10 2 2.39 15° 4 40 10.54 [10.9 [11.29 |11.71 [12.66
¢ 08-00239-25512 12 2 2.39 15° 4 40 12.61 |[13.04 |13.51 [14.01 | Free
¢ 08-00239-25606 6 2 2.39 15° 4 35 6.4 6.62 | 6.85 | 7.1 7.66
¢ 08-00239-25608 25 RO.2 8 2 2.39 15° 4 40 847 | 8.76 | 9.07 | 94 [10.15
¢ 08-00239-25610 ’ ’ 10 2 2.39 15° 4 40 10.54 |10.9 |11.28 |[11.7 |12.63
¢ 08-00239-25612 12 2 2.39 15° 4 40 126 |13.04 |13.5 |14 Free
+ 08-00239-25706 6 2 2.39 15° 4 35 6.4 6.61 | 6.84 | 7.09 | 7.64
+ 08-00239-25708 RO.3 8 2 2.39 15° 4 40 8.47 | 8.75 | 9.06 | 9.39 [10.12
# 08-00239-25710 ’ 10 2 2.39 15° 4 40 10.53 [10.89 |11.27 [11.69 |12.61
¢ 08-00239-25712 12 2 2.39 15° 4 40 12.6  |13.03 |13.49 [13.99 | Free
¢ 08-00239-25806 6 2 2.39 15° 4 35 6.39 | 66 | 6.82 | 7.06 | 7.59
¢ 08-00239-25808 RO.5 8 2 2.39 5K 4 40 8.46 | 8.74 | 9.04 | 9.36 [10.08
¢ 08-00239-25810 ’ 10 2 2.39 15° 4 40 10.53 |10.88 [11.25 | 11.66 [12.56
¢ 08-00239-25812 12 2 2.39 15° 4 40 12.59 |13.02 |13.47 |13.96 | Free
08-00239-30404 4 2.5 2.85 15° 6 45 442 | 457 | 473 | 491 | 53
08-00239-30406 6 2.5 2.85 15° 6 45 648 | 6.71 | 6.95 | 7.21 | 7.79
08-00239-30408 R0.05 8 2.5 2.85 15° 6 45 8.55 | 8.85 | 9.17 | 9.51 [10.28
08-00239-30410 ’ 10 2.5 2.85 15° 6 50 10.62 |10.99 [11.38 |11.81 |[12.76
08-00239-30412 12 2.5 2.85 15° 6 50 12.69 [13.13 [13.6 |14.11 |[15.25
08-00239-30415 15 2.5 2.85 158 6 55 15.79 |16.34 |16.92 |17.56 |18.98
08-00239-30504 4 2.5 2.85 15° 6 45 442 | 457 | 473 | 49 5.29
08-00239-30506 6 28 2.85 115° 6 45 648 | 6.71 | 694 | 7.2 | 7.78
08-00239-30508 3 RO.1 8 2.5 2.85 15° 6 45 8.55 | 884 | 9.16 | 9.5 [10.26
08-00239-30510 ’ 10 2.5 2.85 15° 6 50 10.62 |10.98 |11.38 |11.8 [12.75
08-00239-30512 12 2.5 2.85 15° 6 50 12.68 [13.12 [13.59 [14.1 |15.24
08-00239-30515 15 2.5 2.85 15° 6 55) 15.79 |16.33 [16.92 |17.55 |18.97
08-00239-30604 4 2.5 2.85 15° 6 45 441 | 456 | 4.72 | 489 | 5.27
08-00239-30606 6 2.5 2.85 15° 6 45 6.48 | 6.7 6.93 | 719 | 7.75
08-00239-30608 RO0.2 8 25 2.85 15° 6 45 8.55 | 8.84 | 9.15 | 9.49 |10.24
08-00239-30610 ’ 10 215 2.85 1l5° 6 50 10.61 |10.98 [11.37 |11.79 |[12.73
08-00239-30612 12 2.5 2.85 15° 6 50 12.68 |13.12 |13.58 [14.09 |15.21
08-00239-30615 15 2.5 2.85 15° 6 565 15.78 |16.33 |16.91 |17.54 [18.94
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MUGEN COATING PREMIUM Plus 4-Flute Long Neck Corner Radius End Mill with Short Shank for Hardened Steel and High Accuracy Cutting

AL [HUAR © mm]

¢ 2025128 %% *Release in Dec, 2025. Unit [Size : mm]
mERE | SMED) |BEER | BKW | NKO | BEG@ | BB | WEWD | 25O | g B
Code No. Dia. Corner Radius | Under Neck Length | Length of Cut Neck Dia. Neck Taper Angle Shank Dia. Overall Length . 7
30 1° 1°30 2° 3°
08-00239-30704 4 2.5 2.85 15° 6 45 441 | 455 | 471 | 487 | 524
08-00239-30706 6 2.5 2.85 15° 6 45 6.48 | 6.69 | 6.92 | 7.17 | 7.73
08-00239-30708 R0.3 8 2.5 2.85 15° 6 45 8.54 | 8.83| 9.14 | 9.47 |10.22
08-00239-30710 : 10 2.5 2.85 15° 6 50 10.61 |10.97 |[11.36 |11.77 |12.7
08-00239-30712 12 2.5 2.85 15° 6 50 12.68 [13.11 |13.57 |14.07 |15.19
08-00239-30715 3 15 2.5 2.85 15° 6 59) 15.78 [16.32 |[16.9 [17.52 |18.92
08-00239-30804 4 2.5 2.85 15° 6 45 4.4 454 | 469 | 4.84 | 52
08-00239-30806 6 2.5 2.85 15° 6 45 6.47 | 6.68 | 6.9 714 | 7.68
08-00239-30808 RO.5 8 2.5 2.85 15° 6 45 8.54 | 882 | 9.12 | 9.44 |10.17
08-00239-30810 : 10 2.5 2.85 15° 6 50 10.6 [10.96 [11.33 |11.74 |12.66
08-00239-30812 12 2.5 2.85 15° 6 50 12.67 [13.1 |13.55 |14.04 |15.14
08-00239-30815 15 2.5 2.85 15° 6 59) 15.77 [16.31 [16.88 |17.49 |18.87
¢ 08-00239-40408 8 3.2 3.8 15° 6 45 8.65 | 8.95| 9.27 | 9.62 |10.39
¢ 08-00239-40412 R0.05 12 3.2 3.8 15° 6 50 12.78 (13.23 |13.7 |14.22 |15.36
¢ 08-00239-40416 ' 16 3.2 3.8 15° 6 55 16.92 (17.51 |18.14 (18.81 | Free
¢ 08-00239-40420 20 3.2 3.8 15° 6 £9) 21.05 |21.78 |22.57 |23.41 | Free
08-00239-40508 8 3.2 3.8 15° 6 45 8.65 | 894 | 9.26 | 9.61 |10.38
08-00239-40512 RO 12 3.2 3.8 15° 6 50 12.78 (13.22 |[13.7 [14.21 |15.35
08-00239-40516 ' 16 3.2 3.8 15° 6 55 16.92 [17.5 |18.13 |18.81 | Free
08-00239-40520 20 3.2 3.8 15° 6 59) 21.05 [21.78 |22.56 |23.41 | Free
08-00239-40608 8 3.2 3.8 15° 6 45 8.64 | 894 | 9.25 | 9.59 |10.36
08-00239-40612 4 RO.2 12 3.2 3.8 15° 6 50 12.78 [13.22 [13.69 |14.19 |15.33
08-00239-40616 : 16 3.2 3.8 15° 6 55 16.91 [17.5 [18.12 |18.79 | Free
08-00239-40620 20 3.2 3.8 15° 6 55| 21.05 [21.77 |22.55 |23.39 | Free
08-00239-40708 8 3.2 3.8 15° 6 45 8.64 | 8.93| 9.24 | 9.58 |10.33
08-00239-40712 RO.3 12 3.2 3.8 15° 6 50 12.77 [13.21 [13.68 [14.18 |15.31
08-00239-40716 ' 16 3.2 3.8 15° 6 55 16.91 [17.49 |118.11 [18.78 | Free
08-00239-40720 20 3.2 3.8 15° 6 55, 21.04 |21.77 |22.54 |23.38 | Free
08-00239-40808 8 3.2 3.8 15° 6 45 8.63 | 8.92| 9.22 | 9.55 |10.29
08-00239-40812 RO.5 12 3.2 3.8 15° 6 50 12.77 (13.2 |13.65 |14.15 |15.26
08-00239-40816 : 16 3.2 3.8 15° 6 55 16.9 [17.47 |18.09 (18.75 | Free
08-00239-40820 20 3.2 3.8 15° 6 59 21.04 |21.75|22.52 |23.35 | Free
08-00239-50515 15 4 4.75 15° 6 50 15.98 [16.53 |17.13 | Free | Free
08-00239-50520 RO0.1 20 4 4.75 15° 6 59 21.15 |21.88 | Free | Free | Free
& 08-00239-50525 25 4 4.75 15° 6 55 26.32 |27.23 | Free | Free | Free
08-00239-50615 15 4 4.75 15° 6 50 15.98 [16.53 [17.12 | Free | Free
08-00239-50620 R0.2 20 4 4.75 15° 6 55 21.14 |21.87 | Free | Free | Free
¢ 08-00239-50625 5 25 4 4.75 15° 6 55) 26.31 |27.22 | Free | Free | Free
08-00239-50715 15 4 4.75 15° 6 50 15.97 [16.52 [17.1 Free | Free
08-00239-50720 R0.3 20 4 4.75 15° 6 5 21.14 |21.87 | Free | Free | Free
¢ 08-00239-50725 25 4 4.75 15° 6 55 26.31 |27.22 | Free | Free | Free
08-00239-50815 15 4 4.75 15° 6 50 15.97 [16.5 [17.08 | Free | Free
08-00239-50820 R0.5 20 4 4.75 15° 6 55 21.13 |21.85| Free | Free | Free
¢ 08-00239-50825 25 4 4.75 15° 6 £9) 26.3 |27.2 | Free | Free | Free
08-00239-60512 12 5 5.7 - 6 45 Free | Free | Free | Free | Free
08-00239-60518 RO.1 18 5 5.7 - 6 50 Free | Free | Free | Free | Free
08-00239-60524 ' 24 5 5.7 - 6 60 Free | Free | Free | Free | Free
08-00239-60530 30 5 5.7 - 6 65 Free | Free | Free | Free | Free
08-00239-60612 12 5 5.7 - 6 45 Free | Free | Free | Free | Free
08-00239-60618 RO.2 18 5 5.7 - 6 50 Free | Free | Free | Free | Free
08-00239-60624 : 24 5 5.7 - 6 60 Free | Free | Free | Free | Free
08-00239-60630 30 5 5.7 - 6 65 Free | Free | Free | Free | Free
08-00239-60712 12 5 5.7 - 6 45 Free | Free | Free | Free | Free
08-00239-60718 6 RO.3 18 5 5.7 - 6 50 Free | Free | Free | Free | Free
08-00239-60724 ' 24 5 5.7 - 6 60 Free | Free | Free | Free | Free
08-00239-60730 30 o) 5.7 - 6 65 Free | Free | Free | Free | Free
08-00239-60812 12 5 5.7 - 6 45 Free | Free | Free | Free | Free
08-00239-60818 RO.5 18 ® 5.7 - 6 50 Free | Free | Free | Free | Free
08-00239-60824 : 24 5 5.7 - 6 60 Free | Free | Free | Free | Free
08-00239-60830 30 ® 5.7 - 6 65 Free | Free | Free | Free | Free
08-00239-60912 12 5 5.7 - 6 45 Free | Free | Free | Free | Free
08-00239-60918 R1 18 5 5.7 - 6 50 Free | Free | Free | Free | Free
08-00239-60924 24 5 5.7 - 6 60 Free | Free | Free | Free | Free
08-00239-60930 30 5 5.7 - 6 65 Free | Free | Free | Free | Free
1ETEREMHRSH430RSF #MZ (D) X A2 (R) X 5 (2D X (Y)REEE.
How to Order When you order, indicate MHRSH430RSF (D)x(R)x(£1). X (r)is reference value.
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MHRSH430RSF

HIEEHEER  Recommended Milling Conditions

=R - SR

IR

IR

DDIV(*‘I- Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
Wi SIYEEE] SKH51-SKD11(~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
. By EIES L&)/ TR | HARE TIRE iEm&%E HRRE IRE ;am;%az priz iy RS
IME Under .= || Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Da | Qomer | Nea« | PUM®)
Length min”' mm/min | @pmm | 8emm min” mm/min | Qpmm | emm min” mm/min | @pmm | 8emm
0.2 2 40,000 | 200 0.002 | 0.01 40,000 | 150 0.002 | 0.01 [40,000| 120 0.002 | 0.01
0.25 2.5 |40,000| 180 0.002 | 0.01 40,000 | 130 0.002 | 0.01 |40,000| 100 | 0.002 | 0.01
0.1 0.01 0.3 3 40,000| 160 | 0.002 | 0.01 40,000 | 120 | 0.002 | 0.01 |40,000 90 | 0.002 | 0.01
0.4 4 40,000 | 140 | 0.001 | 0.01 40,000 | 100 | 0.001 0.01 (40,000 70 | 0.001 0.01
0.5 5 40,000| 120 0.001 | 0.01 40,000 90 0.001 0.01 |[40,000 60 | 0.001 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
0.4 2.7 |40,000| 200 | 0.002 | 0.015 [40,000| 150 | 0.002 | 0.01 [40,000| 110 | 0.002 | 0.01
0.01 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
0.6 4 40,000 | 140 | 0.001 | 0.015 [40,000| 100 0.001 0.01 40,000 70 | 0.001 0.01
015 0.75 5 40,000 | 120 0.001 | 0.015 (40,000 90 0.001 0.01 | 40,000 60 | 0.001 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
0.4 2.7 |40,000| 200 | 0.002 | 0.015 [40,000| 150 0.002 | 0.01 |40,000| 110 | 0.002 | 0.01
0.02 | 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
0.6 4 40,000 | 140 0.001 | 0.015 | 40,000| 100 0.001 0.01 | 40,000 70 | 0.001 0.01
0.75 5 40,000 | 120 | 0.001 | 0.015 | 40,000 90 0.001 0.01 40,000 60 | 0.001 0.01
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
0.4 2 30,000 | 340 | 0.003 | 0.02 |[30,000| 260 0.003 | 0.01 |30,000| 200 | 0.003 | 0.01
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
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
02 1 5 30,000 | 240 | 0.002 | 0.02 (30,000, 160 | 0.002 | 0.01 |30,000, 120 | 0.002 | 0.01
' 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
0.4 2 30,000 | 340 0.003 | 0.02 30,000 | 260 0.003 | 0.01 |30,000| 200 | 0.003 | 0.01
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
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
1 5 30,000 | 240 | 0.003 | 0.02 |30,000| 160 | 0.003 | 0.01 [30,000| 120 | 0.003 | 0.01
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
0.6 2 30,000 | 580 | 0.003 | 0.04 (30,000, 480 | 0.003 | 0.03 |30,000| 380 | 0.003 | 0.03
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
1 3.3 |30,000| 500 | 0.003 | 0.04 |30,000| 400 | 0.003 | 0.03 |30,000| 300 | 0.003 | 0.03
1.25 4.2 | 30,000 | 400 0.003 | 0.04 30,000 | 300 0.003 | 0.03 |30,000| 220 | 0.003 | 0.03
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 1.7 {30,000 | 600 | 0.003 | 0.04 ([30,000| 500 0.003 | 0.03 |30,000| 400 | 0.003 | 0.03
0.6 2 30,000 | 580 | 0.003 | 0.04 |[30,000| 480 0.003 | 0.03 |30,000| 380 | 0.003 | 0.03
005 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
1.25 4.2 |30,000| 400 | 0.003 | 0.04 [30,000| 300 0.003 | 0.03 |30,000| 220 | 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
0.75 1.9 |28,000| 730 | 0.005 | 0.05 [25,000| 620 0.004 | 0.04 |22,000| 460 | 0.004 | 0.04
0.02 | 1 2.5 |28,000f 700 | 0.005 | 0.05 [25,000f 600 | 0.004 | 0.04 [22,000f 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
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
0.75 1.9 |/ 28,000 730 0.005 | 0.05 |25,000| 620 | 0.005 | 0.04 |22,000| 460 | 0.005 | 0.04
0.4 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
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
0.75 1.9 |/28,000| 730 0.005 | 0.05 |25,000| 620 | 0.005 | 0.04 |22,000| 460 | 0.005 | 0.04
0.1 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
05 0.02 1.5 3 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
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MHRSH430RSF

RN

Size Expansion

HIEBEEER  Recommended Milling Conditions

=R - SR

IR

IR

DDIV(*‘I- Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
Wi SIYEEE] SKH51-SKD11(~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
= By EIES L&)/ TR | HARE TIRE iﬁ&ﬁ%ﬁ HRRE IRE iimi%ﬁ priz iy RS
9D|‘I1al Corr_\er \'J\‘r;(iir D (5M2) Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Redlt® | Lengtn e min”' mm/min | @pmm | 8emm min” mm/min | Qpmm | emm min” mm/min | @pmm | 8emm
1 2 23,000 900 | 0.007 | 0.1 20,000 800 | 0.005 | 0.08 | 18,000 600 | 0.005 | 0.08
0.05 1.5 8 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
05 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 S 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 | 0.1 17,000 640 | 0.004 | 0.1
1.5 2.5 | 23,000 900 | 0.006 | 0.15 [20,000 740 | 0.004 | 0.1 17,000 540 | 0.004 | 0.1
0.02 2 3.3 | 23,000 800 | 0.006 | 0.15 |20,000 640 | 0.004 | 0.1 17,000 480 | 0.004 | 0.1
2.5 4.2 | 23,000 750 | 0.005 | 0.15 |20,000 620 | 0.003 | 0.1 17,000 460 | 0.003 | 0.1
3 5 23,000 700 | 0.005 | 0.15 |20,000 600 | 0.003 | 0.1 17,000 450 | 0.003 | 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
1.5 2.5 | 23,000 900 | 0.01 0.15 |20,000 740 | 0.008 | 0.1 17,000 540 | 0.007 | 0.1
0.6 0.05 2 3.3 | 23,000 800 | 0.01 0.15 | 20,000 640 | 0.007 | 0.1 17,000 480 | 0.006 | 0.1
2.5 4.2 | 23,000 750 | 0.009 | 0.15 |20,000 620 | 0.006 | 0.1 17,000 460 | 0.005 | 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
1.5 2.5 | 23,000 900 | 0.01 0.15 | 20,000 740 | 0.008 | 0.1 17,000 540 | 0.007 | 0.1
0.1 2 3.3 | 23,000 800 | 0.01 0.15 | 20,000 640 | 0.007 | 0.1 17,000 480 | 0.006 | 0.1
2.5 4.2 | 23,000 750 | 0.009 | 0.15 [ 20,000 620 | 0.006 | 0.1 17,000 460 | 0.005 | 0.1
3 5 23,000 700 | 0.008 | 0.15 |20,000 600 | 0.006 | 0.1 17,000 450 | 0.005 | 0.1
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
2.5 3.1 /23,000 | 1,350 | 0.006 | 0.16 |20,000 950 | 0.004 | 0.14 | 17,000 670 | 0.004 | 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
3.5 4.4 23,000| 1,250 | 0.005 | 0.16 |20,000 850 | 0.003 | 0.14 | 17,000 620 | 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
2.5 3.1 |23,000| 1,350 | 0.017 | 0.16 |20,000 950 | 0.012 | 0.14 [ 17,000 670 | 0.010 | 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
3.5 4.4 23,000| 1,250 | 0.015 | 0.16 |20,000 850 | 0.01 0.14 (17,000 620 | 0.007 | 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
2.5 3.1 | 23,000| 1,350 | 0.017 | 0.16 |20,000 950 | 0.012 | 0.14 ([ 17,000 670 | 0.010 | 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
3.5 4.4 23,000 1,250 | 0.015 | 0.16 |20,000 850 | 0.01 0.14 | 17,000 620 | 0.007 | 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
2.5 3.1 | 23,000 1,350 | 0.017 | 0.16 | 20,000 950 | 0.012 | 0.14 | 17,000 670 | 0.010 | 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
&5 4.4 | 23,000 1,250 | 0.015 | 0.16 |20,000 850 | 0.01 0.14 (17,000 620 | 0.007 | 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
0.02 3 3 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
1 005 3 3 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
01 3 3 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
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MHRSH430RSF

HIEBEEER  Recommended Milling Conditions

SITAHE B - R =R RN
ot ] Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKH51-SKD11(~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
| e | FE | L | TR | IR TR | AR TR IR | AR IR
9D|‘I1al Corr_\er \'J\‘r;(iir D (5M2) Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Redlt® | Lengtn e min”' mm/min | @pmm | 8emm min” mm/min | Qpmm | emm min” mm/min | @pmm | 8emm
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 S| 3 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
1 5 o) 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 3 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
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
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 & 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
0.2 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 ) 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
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Size Expansion

HIEBEEER  Recommended Milling Conditions

=R - SR

IR

IR

V\ﬂnrkIM*az[iﬁal Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKH51-SKD11(~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
- gz | FTK | Lag)y TR | HARE TIRE TR | HARE TIRE TR | HARE TIRE
’g‘ig\: Conjer k’J\‘nedcir D (4MB) Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Radls | Lengn He min” mm/min | @pmm | Qemm min” mm/min | @ mm | Aemm min” mm/min | @pmm | Aemm
6 2.4 |14,000| 1,800 | 0.05 0.5 |12,000| 1,300 | 0.03 0.5 9,000 900 | 0.018 0.5
0.05 8 3.2 | 12,000| 1,700 | 0.05 0.5 |10,000| 1,200 | 0.03 0.5 7,500 800 | 0.018 0.5
' 10 4 11,000 | 1,500 | 0.04 0.5 9,000 | 1,100 | 0.03 0.5 7,000 750 | 0.018 0.5
12 4.8 |10,000| 1,300 | 0.03 0.5 8,000 | 1,000 | 0.02 0.5 6,700 650 | 0.012 0.5
6 2.4 114,000 | 1,800 | 0.06 0.5 |12,000| 1,300 | 0.03 0.5 9,000 900 | 0.018 0.5
01 8 3.2 [12,000| 1,700 | 0.05 0.5 |10,000| 1,200 | 0.03 0.5 7,500 800 | 0.018 0.5
' 10 4 11,000 | 1,500 | 0.05 0.5 9,000 | 1,100 | 0.03 0.5 7,000 750 | 0.018 0.5
12 4.8 | 10,000 | 1,300 | 0.04 0.5 8,000 | 1,000 | 0.02 0.5 6,700 650 | 0.012 0.5
6 2.4 114,000 | 1,800 | 0.06 0.5 |12,000| 1,300 | 0.03 0.5 9,000 900 | 0.018 0.5
25 0.2 8 3.2 [12,000| 1,700 | 0.05 0.5 |10,000| 1,200 | 0.03 0.5 7,500 800 | 0.018 0.5
10 4 11,000 | 1,500 | 0.05 0.5 9,000 | 1,100 | 0.03 0.5 7,000 750 | 0.018 0.5
12 4.8 | 10,000 | 1,300 | 0.04 0.5 8,000 | 1,000 | 0.02 0.5 6,700 650 | 0.012 0.5
6 2.4 |14,000| 1,800 | 0.06 0.5 |12,000| 1,300 | 0.03 0.5 9,000 900 | 0.018 0.5
03 8 3.2 12,000 1,700 | 0.05 0.5 |10,000| 1,200 | 0.03 0.5 7,500 800 | 0.018 0.5
’ 10 4 11,000 | 1,500 | 0.05 0.5 9,000 | 1,100 | 0.03 0.5 7,000 750 | 0.018 0.5
12 4.8 | 10,000 | 1,300 | 0.04 0.5 8,000 | 1,000 | 0.02 0.5 6,700 650 | 0.012 0.5
6 2.4 |14,000| 1,800 | 0.06 0.5 |12,000| 1,300 | 0.03 0.5 9,000 900 | 0.018 0.5
05 8 3.2 |12,000| 1,700 | 0.05 0.5 |10,000| 1,200 | 0.03 0.5 7,500 800 | 0.018 0.5
' 10 4 11,000 | 1,500 | 0.05 0.5 9,000 | 1,100 | 0.03 0.5 7,000 750 | 0.018 0.5
12 4.8 |10,000| 1,300 | 0.04 0.5 8,000 | 1,000 | 0.02 0.5 6,700 650 | 0.012 0.5
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 02 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 0.7 110,000| 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
8 2 8,500 | 1,800 | 0.07 1 7,000 | 1,300 | 0.06 0.8 5,500 | 1,000 | 0.03 0.8
0.05 12 3 8,500 | 1,800 | 0.06 1 7,000 | 1,300 | 0.05 0.8 5,500 | 1,000 | 0.03 0.8
' 16 4 7,500 | 1,500 | 0.05 1 5,500 | 1,000 | 0.05 0.8 5,200 900 | 0.024 0.8
4 20 5 6,000 | 1,200 | 0.04 1 4,500 800 | 0.04 0.8 4,000 650 | 0.018 0.8
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
20 5) 6,000 | 1,200 | 0.06 1 4,500 800 | 0.05 0.8 4,000 650 | 0.03 0.8
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HISEEER  Recommended Milling Conditions

—— BN EEN BEN R
ot ] Hardened Steels/High Speed Steels High Speed Steels High Speed Steels
SKH51:SKD11(~62HRC) SKH55-HAP40 (~66HRC) SKH57 -HAP72(~70HRC)
| g | FE | @ | TR | e YIRS TR | AR RS TR | AR YR
IME Comelr: UNndekr D (4MB) Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Dia. Radi ecl i
| Length o min”' mm/min | @pmm | 8emm min” mm/min | @pmm | emm min”' mm/min | @pmm | 8emm
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
02 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
20 5 6,000 | 1,200 | 0.06 1 4,500 800 | 0.05 0.8 4,000 650 | 0.03 0.8
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
4 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 5,600 | 1,000 | 0.05 0.8 5,200 900 | 0.03 0.8
20 5 6,000 | 1,200 | 0.06 1 4,500 800 | 0.05 0.8 4,000 650 | 0.03 0.8
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
05 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
20 5 6,000 | 1,200 | 0.06 1 4,500 800 | 0.05 0.8 4,000 650 | 0.03 0.8
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
0.1 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
25 5 4,800 | 1,100 | 0.06 1.6 4,000 900 | 0.05 1.2 3,200 550 | 0.03 1.2
15 3 7,000 | 1,700 | 0.08 1.6 5,600 | 1,300 | 0.06 1.2 4,400 900 | 0.036 1.2
0.2 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
5 25 5 4,800 | 1,100 | 0.06 1.6 4,000 900 | 0.05 1.2 3,200 550 | 0.03 1.2
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
0.3 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
25 5 4,800 | 1,100 | 0.06 1.6 4,000 900 | 0.05 1.2 3,200 550 | 0.03 1.2
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
0.5 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
25 5 4,800 | 1,100 | 0.06 1.6 4,000 900 | 0.05 1.2 3,200 550 | 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
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
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
6 03 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
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
' 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
1 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
KIDRENapRTHAYIRAE, aeRTERIRE,
X2 IEIRIEAVRRI IR0 TA KB R IRS S BRI o
X3 RENRTIEY, ETFHERAERFEETIRIZ M4
X4 MIRAFHHANEBURERIAIRE, BRAERSHIRENTIBNTF,
%5 At 7] B2 IR AR hER 7] Rt T 7 2o
X6 AIEIHINBINSZIHISHR, TIRE | ap R#AREIRENS0%IUT, HRAREIHIMIAH.
KT IELUARIA L RFRE T AR 5 4R E
N X8 FEIERPEINIM. WERERATINSIEHIAT AR ENRERFE,
&) 9 N RHE R AN A o
Notes %1 Depth of Cut : @p = Axial Depth of Cut/ @e = Radial Depth of Cut.
%2 Adjust milling condition according to machine rigidity and clamp condition of work material.
%3 In case of chattering etc., please adjust cutting conditions if necessary.
%4 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths particularly.
%5 Recommend to apply helical or ramping for approaching into axial direction.
36 For slotting, recommend reciprocating milling by adjusting feed & @p 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.
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7]” I$<1§IJ Machining case

WitiER!  HAP40 (64HRC)

MRFTIAEBNERE PSR S BHEENTIRIEH
B A< B 1A 10 T2 B A A O I T 8

High precision tool design combines MUGEN COATING PREMIUM Plus extends tool life maintain high
surface quality and accuracy even after long time machining

mr#e: HAP40 (64HRC)

Work material

I#R: 50 X 50 mm (MIIZEE 10 mm)

Work size Machining depth

BEAR: SHE

Coolant : Oil mist

BmTesiaE: 7 /B 26 435

Total machining time : 7 hr 26 min

FR¥EIT BT

MITRE YEHNT 3% Semi-finishing Finishing
Process Roughing & iz el iz

Bottom Side Bottom Side
ERTIAR MHRSH430RSF MHRSH430RSF MHRSH430RSF
Tool 2 X R0.2 X 6 2 X R0.2 X 6 $2 X R0.2 X 6
=ikl it 12,000 12,000 12,000

pindle speed

L 1,300 650 1,300 650 1,300
YR
ap X ae [mm] 0.04 X 0.5 pf0.1 pf0.08 pf0.05 pf 0.04
Depth of cut
RE [mm]
o 0.03 0.01 -
SN B E] 4 I\BY 25 93§ 1 /0B 5 3% 1 /\BY 56 354
Machining time 4 hr 25 min 1 hr5min 1 hr 56 min

X AR TRER2% 71 .
% Using 2 tools for roughing
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EAEE
Surface Roughness

MEMLE
Measuring position

Ra [um]

0.189 0.228

0.036

Rz [um]

1.169 1.131

0.352

MIAEE
Accuracy

MEMLE
Measuring position

BinE

Target

37.100 mm

SKE

Actual

37.099 mm

RYizE

Error

0.001 mm

MEMLE
Measuring position

BinE

Target

30°45'

SEMfE

Actual

30°44'48”

RYizE

Error

000'1 2”

MIREITIRIRE

Cutting edge condition after machining

WHER

Tip circle diameter

AT
Roughing

PFEINT

Semi-finishing

EIT
Finishing

7]

Bottom edge

5V ']
Peripheral cutting edge
Rake face

FTHAP40 (64HRC) #{THEMTIEY, BEMEEANTL92)\BYfEHaEARF IR E M Lo
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Realized stable machining on HAP40 (64HRC) for about 2 hours. Maintain high accuracy with less wear even after semi-finishing and finishing.
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1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

2) Never touch the cutting edges directly with bare hand.

3) Use safety covers and eye protection, as tools may be broken.

4) Use holders, etc. that match the tools and nature of the processing operations.
The tool should be firmly attached to the holder to prevent shaking.

5) The work materials clamp firmly.

6) Make sure of dimensions of tools and work pieces before starting operation.

7) Itis necessary to adjust conditions according to the dimensions of work materials and the machine.

8) Select a cutting fluid appropriate to the particular usage. Using a non-water cutting
fluid could lead to fires due to sparks generated during processing or heat caused by
breakage. Ensure that you take proper fire-prevention measures.

9) If abnormal sound, etc. occurs during processing, stop the machine immediately.

10) Don't modify tools.
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Specifications may change without notice for improvement.

u AR AR RENR

This print uses environmentally friendly inks.




