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,SL]H[H�WYLJPZPVUL�L�S\UNH�K\YH[H�\[LUZPSL�

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

9P]LZ[PTLU[V�4<.,5�79,40<4�7S\Z
MUGEN COATING PREMIUM Plus

New developed coating realized cutting hardened steel up to 70HRC with high oxidation resistance and abrasion resistance

MRBSH230SF� R0.05 ～ R3 ���TPZ\YL�KPZWVUPIPSP��
Total 83 sizes

New

TH[LYPHSP�KH����H����/9*
Optimized for cutting 60 to 70 HRC material

:[YH[V�YLZPZ[LU[L�HSS�VZZPKHaPVUL
Oxidation resistant layer

MRBSH230SF &&RRPPSSHHWWLLWWRRUUHH��$$
Other tool brand A

&&RRPPSSHHWWLLWWRRUUHH B
Other tool brand B

&&RRPPSSHHWWLLWWRRUUHH C
Other tool brand C

-V[V�\Z\YH
Wear pictures

88VVXXUUDD :0.102mm 
Wear width : 0.102mm

88VVXXUUDD :0.137mm 
Wear width : 0.137mm

88VVXXUUDD :0.190mm 
Wear width : 0.190mm

88VVXXUUDD:0.157mm 
Wear width : 0.157mm

;LTWV�KP�[HNSPV
Cutting time

���TPU
70 min

*HYH[[LYPZ[PJOL�KLSS�HJJPHPV�[LTWYH[V
Features of hardened steel

+\YHU[L�SH�SH]VYHaPVUL�KLSS��HJJPHPV�[LTWYH[V�KH����H����/9*�ZP�]LYPMPJH�\U�JHYPJV�KP�[HNSPV�LZ[YLTHTLU[L�LSL]H[V�WVPJOt�SH�
K\YLaaH�L�SH�[LUHJP[n�KLS�TH[LYPHSL�KP�SH]VYV�ZVUV�LSL]H[L��7LY[HU[V��S��	HaPVUL�KP�[HNSPV	�Z\S�IVYKV�KLSS�\[LUZPSL�MH�Zy�JOL����
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…

■ .SP�\[LUZPSP�ZP�\Z\YHUV�MHJPSTLU[L�H�JH\ZH�KLSS�H[[YP[V
Tools to wear easily causing frict

■ .SP�\[LUZPSP�[LUKVUV�H�\Z\YHYZP�H�JH\ZH�KLSSH�[LTWLYH[\YH
KP�[HNSPV�JOL�VZZPKH�PS�YP]LZ[PTLU[V�L�UL�YPK\JL�SH�K\YLaaH
Tools tends to wear to reduced hardness of material on coating oxidizes�
of cutting heat

■ 3�\[LUZPSL�ZP�KHUULNNPH�MHJPSTLU[L�ZL�SH�MVYaH
K�PTWH[[V�u�LSL]H[H
Tool is easily damaged if impact force is large

:[YH[V�YLZPZ[LU[L�
HSS�VZZPKHaPVUL
Oxidation resistant layer

3H�YPK\aPVUL�KLSSH�K\YLaaH�KLS�YP]LZ[PTLU[V�]PLUL�L]P[H[H�
NYHaPL�HSSH�ZVWWYLZZPVUL�KLSS�VZZPKHaPVUL�JH\ZH[H�KHS�
JHSVYL�NLULYH[V�K\YHU[L�PS�WYVJLZZV�KP�SH]VYHaPVUL

Reduced coating hardness is avoided by suppressing oxidation�
caused by heat generated during machining process

:[YH[V�KP�
YP]LZ[PTLU[V�K\YV

Hard coating layer

:[Y\[[\YH�\S[YH�TPJYV�JYPZ[HSSPUH�
Ultra micro crystal structure

9PK\aPVUL�KLSS�\Z\YH�\[LUZPSL�NYHaPL�HSSH�K\YLaaH�KLS�
YP]LZ[PTLU[V�JOL�u�PU�NYHKV�KP�YLZPZ[LYL�HS�[HNSPV�
KLSS�HJJPHPV�[LTWYH[V
Reduce tool wear with coating hardness that can withstand�
cutting hardened steel

High adhesion coating layer

:[Y\[[\YH�TPJYV�JYPZ[HSSPUH�
micro crystal structure

:[Y\[[\YH�JVU�TPJYV�JYPZ[HSSP�KPMMPJPSH�KH�YVTWLYL�L�KH�
Z[HJJHYL�NYHaPL�HSSH��LJJLSLU[L�HKLZPVUL�HS�TL[HSSV�K\YV�
Structure combines hard to crack and difficult to peel off�
with micro crystals excellent adhesion to cemented carbide

4L[HSSV�K\YV
Carbide

(aPVUL�KP�[HNSPV
Shearing action

([[YP[V
Friction

-VYaH�KP
�PTWH[[V
Impact force

(JJPHPV�[LTWYH[V
Hardened steel

+\YLaaH�KLS�TH[LYPHSL�KH�SH]VYHYL
Work material hardness

9\VSV�KLS�YP]LZ[PTLU[V
Role of coating

*VUMYVU[V�KLSSH�K\YH[H�KLSS�\[LUZPSL�Z\�/(7���/9*��
Tool life comparison for HAP40 (64HRC)

Cutting condition n= 20,000 min-1, Vf= 1,600mm/min ap 0.15×ae 0.3mm, Coolant: Oil mist

3UHYLHQH�O
RVVLGD]LRQH�FDXVDWD�GDOOD�JHQHUD]LRQH�
GHO��FDORUH�GXUDQWH�LO�WDJOLR

Prevents oxidation due to heat generated 
during cutting

/
XVXUD�GHOO
XWHQVLOH�SXz�HVVHUH�ULGRWWD�GXUDQWH�OD�
ODYRUD]LRQH�GL�DFFLDLR�DG�HOHYDWD�GXUH]]D

Tool wear can be reduced when machining�
on high hardened steel

,PPDJLQH�GHOOD�VH]LRQH�WUDVYHUVDOH��
GHOO
DYDQ]DPHQWR�XVXUD�QHO�ULYHVWLPHQWR

Image of wear progress cross section of coating

,PPDJLQH�VFKHPDWLFD�GHOOD�FUHVFLWD�GHOOH�
FUHSH�H�GHOO
DGHVLRQH

Image diagram of crack growth and adhesion

Structure that is difficult to 
crack and propagate when 

impact forced

6H]LRQH�WUDVYHUVDOH�ULYHVWLPHQWR

(OHYDWD�DGHVLRQH
High adhesion
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+\YLaaH�KLS�TH[LYPHSL�
KH�SH]VYHYL
Work Material Hardness

60
HRC

70
HRC

50
HRC

4L[HSSV�K\Y
V

Carbide

Hardened Steel

Z\�HJJPHPV�[LTWYH[V�MPUV�H����/9*

5\V]V�YP]LZ[PTLU[V�JVU�LSL]H[H�YLZPZ[LUaH�HSS�VZZPKHaPVUL�L�HSS�HIYHZPVUL�
Z]PS\WWH[V�WLY�PS�[HNSPV�KP�HJJPHPV�[LTWYH[V�MPUV�H����/9*�

:[YH[V�KP�
YP]LZ[PTLU[V�HK�
HS[H�HKLZPVUL

$$FFFFLLDDLLRR��WWHHPPSSUUDDWWRR

:[Y\[[\YH�KLS�YP]LZ[PTLU[V
Coating structure

6WUXWWXUD�GDOOD�GLIILFLOH�
IRUPD]LRQH�H�SURSDJD]LRQH�GL�
FUHSH�SHU�OD�IRU]D�GL�LPSDWWR�

*VUKPaPVUP�KP�[HNSPV�U�$��������N�TPU�=H�$������TT�TPU�HW������_�HL�����TT��YLMYPNLYHU[L!�TPUPTHSL

6[[PTPaaH[V�WLY�PS�[HNSPV�KP�

9P]LZ[PTLU[V
4<.,5

Cross section of coating

:[YH[V�KP�YP]LZ[PTLU[V�K\YV�
�Z[Y\[[\YH�\S[YH�TPJYV�JYPZ[HSSPUH�

Hard coating layer (Ultra micro crystal structure)

:[YH[V�KP�YP]LZ[PTLU[V�HK�HS[H�HKLZPVUL�
�Z[Y\[[\YH�TPJYV�JYPZ[HSSPUH��

High adhesion coating layer (micro crystalstructure)
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Achieves long-tool life and high precision cutting even for 70 HRC hardened steel
,O�WDJOLHQWH�DIILODWR�GDOOH�IRU]H�GL�WDJOLR�ULGRWWH�H�LO�QXRYR�PDWHULDOH�GDOO
HOHYDWD�UHVLVWHQ]D�DOOD�IUDWWXUD�JDUDQWLVFRQR�XQD�OXQJD�
GXUDWD�GHOO
XWHQVLOH�H�XQ
HOHYDWD�SUHFLVLRQH�QHOOD�ODYRUD]LRQH�GHOO
DFFLDLR�WHPSUDWR
Sharp cutting edge with reduced cutting load and new material with fracture resistance realizes long tool life and high precision for�
hardened steel

)RU]D�GL�WDJOLR�ULGRWWD�JUD]LH�DO�WDJOLHQWH�SRVLWLYR�H�UHVLVWHQ]D�
DOOD�VFKHJJLDWXUD�QHOOD�ODYRUD]LRQH�GL�DFFLDLR�WHPSUDWR�JUD]LH�
DOOD�QXRYD�VXSHU�PLFUR�JUDQD�GL�PHWDOOR�GXUR
Cutting load is reduced by positive cutting edge and by adopting a
new material Super micro grain carbide prevent chipping even with
hardened steel

)RUPD�GHO�WDJOLHQWH�QHJDWLYD�FRQ�HOHYDWH�IRU]H�GL�WDJOLR
Negative cutting edge shape with high cutting load

55LLYYHHVVWWLLPPHHQQWWRR Coating

1 New coating MUGEN COATING PREMIUM Plus with high�
Oxidation resistance and abrasion resistance

,QWURGRWWR�QHOOD�SDJLQD�SUHFHGHQWH
Introduced in the previous page

00DDWWHHUULLDDOOHH Material

3 0HWDOOR�GXUR�GDOOD�VXSHU�PLFUR�JUDQD�FRQ�PLJOLRU�
UHVLVWHQ]D�DOOD�IUDWWXUD
Super micro grain carbide with improved fracture resistance

**HHRRPPHHWWUULLDD Shape

2-1 7DJOLHQWH�DIILODWR�SHU�OD�ULGX]LRQH�GHOOH�IRU]H�GL�WDJOLR
Cutting edge shape with reduced cutting load

2-2
(OHYDWD�ULJLGLWj�JUD]LH�DOOD�VSRUJHQ]D�RWWLPDOH
Achieves high rigidity with optimal tool overhung

High accuracy precision shank supported shrink fit chuck

2-3 5DJJLR�HVWUHPDPHQWH�SUHFLVR�UHJRODUH�H�VHQ]D�
VHJQL�GL�JLXQ]LRQH
Highly accurate R shape that is smooth and seamless

0.002ｍｍ
Tolerance range

MRBSH230SF General end mill for hardened steel

Normal shank length

φd －0.001－0.003 Tolerance range

0.002ｍｍ

MRBSH230SF

Possible to machining with high rigidity, with short tool overhung
6SRUJHQ]D�XWHQVLOH�HOHYDWD�H�EDVVD�ULJLGLWj
Tool overhung length is long, and tool rigidity is low

±0.003

R dɖ
-0.001
-0.003

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH
Features

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

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-1

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-2

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-2

//DDYYRRUUDDEELLOOLLWWjj��PPLLJJOOLLRRUUDDWWDD
Improved machinability

33UUHHFFLLVVLLRRQQHH��PPLLJJOOLLRRUUDDWWDD
Improved cutting accuracy

Compatible with high accuracy shrink-fit chuck

**HHRRPPHHWWUULLDD　77DDJJOOLLHHQQWWHH
Shape Cutting edge

**HHRRPPHHWWUULLDD��　66SSRRUUJJHHQQ]]DD��RRWWWWLLPPDDOOHH
Shape Optimal overhung length

**HHRRPPHHWWUULLDD��　**DDPPEERR��SSUUHHFFLLVVRR
Shape High accuracy shank

77DDJJOOLLHHQQWWHH��SSRRVVLLWWLLYYRR
Positive cutting edge

77DDJJOOLLHHQQWWHH��QQHHJJDDWWLLYYRR
Negative cutting edge

)RUPD�GHO�WDJOLHQWH
Cutting edge shape

)RUPD�GHO�WDJOLHQWH
Cutting edge shape

**DDPPEERR��FFRRUUWWRR
short shank

dɖ
-0.001
-0.003

,SL]H[H�WYLJPZPVUL�L�S\UNH�K\YH[H�\[LUZPSL�
Z\�HJJPHPV�[LTWYH[V�MPUV�H����/9*
High precision and long tool life even for hardened steel up to 70 HRC

$$FFFFLLDDLLRR��WWHHPPSSUUDDWWRR
Hardened Steel

1XRYR�ULYHVWLPHQWR�08*(1�35(0,80�3OXV�FRQ�
HOHYDWD�UHVLVWHQ]D�DOO
RVVLGD]LRQH�H�DOO
DEUDVLRQH

*DPER�D�HOHYDWD�SUHFLVLRQH�D�VXSSRUWR�GHO�
FDOHWWDPHQWR�D�FDOGR

55DDQQJJHH��GGLL��WWRROOOOHHUUDDQQ]]DD

))UUHHVVDD��JJHHQQHHUULLFFDD��SSHHUU��DDFFFFLLDDLLRR��WWHHPPSSUUDDWWRR

3RVVLELOLWj�GL�ODYRUD]LRQH�FRQ�HOHYDWD�ULJLGLWj�JUD]LH�
DO�JDPER�IUHVD�SL��FRUWR

//XXQQJJKKHH]]]]DD��JJDDPPEERR��QQRRUUPPDDOOHH

55DDQQJJHH��GGLL��
WWRROOOOHHUUDDQQ]]DD

33HHUU��PPDDQQGGUULLQQLL��DD��FFDDOOHHWWWWDDPPHHQQWWRR��SSUUHHFFLLVVLL

,,//DD��WWRROOOOHHUUDDQQ]]DD��GGHHOO��UUDDJJJJLLRR��55��qq��UULLIIHHUULLWWDD��
DDOOOODD��PPHHWWjj��GGHHOO��YYDDOORRUUHH��UUHHDDOOHH��GGHHOO��GGLLDDPPHHWWUURR��

//XXQQJJDD��GGXXUUDDWWDD��XXWWHHQQVVLLOOHH��HH��XXQQ��WWDDJJOOLLRR��GGLL��DDOOWWDD��SSUUHHFFLLVVLLRRQQHH��DDQQFFKKHH��VVXX��DDFFFFLLDDLLRR��WWHHPPSSUUDDWWRR��DD��������++55&&

MRBSH230SF� R0.05 ～ R3 ���TPZ\YL�KPZWVUPIPSP��
Total 83 sizes
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Cutting load is reduced by positive cutting edge and by adopting a
new material Super micro grain carbide prevent chipping even with
hardened steel

)RUPD�GHO�WDJOLHQWH�QHJDWLYD�FRQ�HOHYDWH�IRU]H�GL�WDJOLR
Negative cutting edge shape with high cutting load

55LLYYHHVVWWLLPPHHQQWWRR Coating

1 New coating MUGEN COATING PREMIUM Plus with high�
Oxidation resistance and abrasion resistance

,QWURGRWWR�QHOOD�SDJLQD�SUHFHGHQWH
Introduced in the previous page

00DDWWHHUULLDDOOHH Material

3 0HWDOOR�GXUR�GDOOD�VXSHU�PLFUR�JUDQD�FRQ�PLJOLRU�
UHVLVWHQ]D�DOOD�IUDWWXUD
Super micro grain carbide with improved fracture resistance

**HHRRPPHHWWUULLDD Shape

2-1 7DJOLHQWH�DIILODWR�SHU�OD�ULGX]LRQH�GHOOH�IRU]H�GL�WDJOLR
Cutting edge shape with reduced cutting load

2-2
(OHYDWD�ULJLGLWj�JUD]LH�DOOD�VSRUJHQ]D�RWWLPDOH
Achieves high rigidity with optimal tool overhung

High accuracy precision shank supported shrink fit chuck

2-3 5DJJLR�HVWUHPDPHQWH�SUHFLVR�UHJRODUH�H�VHQ]D�
VHJQL�GL�JLXQ]LRQH
Highly accurate R shape that is smooth and seamless

0.002ｍｍ
Tolerance range

MRBSH230SF General end mill for hardened steel

Normal shank length

φd －0.001－0.003 Tolerance range

0.002ｍｍ

MRBSH230SF

Possible to machining with high rigidity, with short tool overhung
6SRUJHQ]D�XWHQVLOH�HOHYDWD�H�EDVVD�ULJLGLWj
Tool overhung length is long, and tool rigidity is low

±0.003

R dɖ
-0.001
-0.003

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH
Features

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

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-1

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-2

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-2

//DDYYRRUUDDEELLOOLLWWjj��PPLLJJOOLLRRUUDDWWDD
Improved machinability

33UUHHFFLLVVLLRRQQHH��PPLLJJOOLLRRUUDDWWDD
Improved cutting accuracy

Compatible with high accuracy shrink-fit chuck

**HHRRPPHHWWUULLDD　77DDJJOOLLHHQQWWHH
Shape Cutting edge

**HHRRPPHHWWUULLDD��　66SSRRUUJJHHQQ]]DD��RRWWWWLLPPDDOOHH
Shape Optimal overhung length

**HHRRPPHHWWUULLDD��　**DDPPEERR��SSUUHHFFLLVVRR
Shape High accuracy shank

77DDJJOOLLHHQQWWHH��SSRRVVLLWWLLYYRR
Positive cutting edge

77DDJJOOLLHHQQWWHH��QQHHJJDDWWLLYYRR
Negative cutting edge

)RUPD�GHO�WDJOLHQWH
Cutting edge shape

)RUPD�GHO�WDJOLHQWH
Cutting edge shape

**DDPPEERR��FFRRUUWWRR
short shank

dɖ
-0.001
-0.003

,SL]H[H�WYLJPZPVUL�L�S\UNH�K\YH[H�\[LUZPSL�
Z\�HJJPHPV�[LTWYH[V�MPUV�H����/9*
High precision and long tool life even for hardened steel up to 70 HRC

$$FFFFLLDDLLRR��WWHHPPSSUUDDWWRR
Hardened Steel

1XRYR�ULYHVWLPHQWR�08*(1�35(0,80�3OXV�FRQ�
HOHYDWD�UHVLVWHQ]D�DOO
RVVLGD]LRQH�H�DOO
DEUDVLRQH

*DPER�D�HOHYDWD�SUHFLVLRQH�D�VXSSRUWR�GHO�
FDOHWWDPHQWR�D�FDOGR

55DDQQJJHH��GGLL��WWRROOOOHHUUDDQQ]]DD

))UUHHVVDD��JJHHQQHHUULLFFDD��SSHHUU��DDFFFFLLDDLLRR��WWHHPPSSUUDDWWRR

3RVVLELOLWj�GL�ODYRUD]LRQH�FRQ�HOHYDWD�ULJLGLWj�JUD]LH�
DO�JDPER�IUHVD�SL��FRUWR

//XXQQJJKKHH]]]]DD��JJDDPPEERR��QQRRUUPPDDOOHH

55DDQQJJHH��GGLL��
WWRROOOOHHUUDDQQ]]DD

33HHUU��PPDDQQGGUULLQQLL��DD��FFDDOOHHWWWWDDPPHHQQWWRR��SSUUHHFFLLVVLL

,,//DD��WWRROOOOHHUUDDQQ]]DD��GGHHOO��UUDDJJJJLLRR��55��qq��UULLIIHHUULLWWDD��
DDOOOODD��PPHHWWjj��GGHHOO��YYDDOORRUUHH��UUHHDDOOHH��GGHHOO��GGLLDDPPHHWWUURR��

//XXQQJJDD��GGXXUUDDWWDD��XXWWHHQQVVLLOOHH��HH��XXQQ��WWDDJJOOLLRR��GGLL��DDOOWWDD��SSUUHHFFLLVVLLRRQQHH��DDQQFFKKHH��VVXX��DDFFFFLLDDLLRR��WWHHPPSSUUDDWWRR��DD��������++55&&

MRBSH230SF� R0.05 ～ R3 ���TPZ\YL�KPZWVUPIPSP��
Total 83 sizes



RTagliente esterno

High precision cutting sample 1

HAP72 (70HRC) ：FRQIURQWR�GLPHQVLRQDOH�GRSR�VJURVVDWXUD
HAP72 (70HRC) : Comparison of dimensional accuracy after rough cutting
8WHQVLOH  Tool ：MRBSH230SF R1× 6
3URFHVVR ：6JURVVDWXUD�]�FRVW�LQ���SDVVDWH
Cutting content : Roughing contour lines for 4 pockets

6RYUDPHWDOOR  Stock ：0.02mm
：7.960mm7DUJHW  Target 

7HPSR���  Cutting time ：20 min/ WDVFD   pocket

3HUFRUVR  Tool path ：6JURVVDWXUD�]�FRVW  Roughing contour line

((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��DDGG��HHOOHHYYDDWWDD��SSUUHHFFLLVVLLRRQQHH����
High precision cutting sample 2

HAP72 (70HRC) : FRQIURQWR�GLPHQVLRQDOH�GRSR�ILQLWXUD
HAP72 (70HRC) : Comparison of dimensional accuracy after finish cutting

8WHQVLOH  Tool 
3URFHVVR

：MRBSH230SF R1 × 6 
 ��)LQLWXUD�GL�XQD�WDVFD

Cutting content  : Finishing cutting for 1 pocket

7HPSR  Cutting time ：32 min/WDVFD  per pocket

3HUFRUVR  Tool path ：)LQLWXUD�LQ�FRQWRQDWXUD
Contour line finishing

)LQLWXUD�LQ�VFDQVLRQH
Scanning line finishing

66JJUURRVVVVDDWWXXUUDD������Roughing

n= 16,000min-1 Vf = 1,200mm/min ap 0.1 × ae 0.3mm   PLQLPDOH Oil Mist

))LLQQLLWWXXUUDD  Finishing

n= 16,000min-1 Vf= 1,000mm/min ap 0.03 × ae 0.03mm   PLQLPDOH Oil Mist

,,QQ��DDWWWWHHVVDD��GGLL��EEUUHHYYHHWWWWRR
PATEND PENDING

8WLOL]]DWR�QXRYR�PHWDOOR�GXUR�FRQ「VXSHU�PLFURJUDQD」GDOOD�
VSHFLDOH�UHVLVWHQ]D�DOO
DEUDVLRQH�H�DOOD�IUDWWXUD�
New material adopted 「Super micro grain carbide」to specialize�
abrasion resistance and fracture resistance.
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Dimensional error is 1/2  compare
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Realized high precision finishing compares to other tool brand
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88VVXXUUDD��XXWWHHQQVVLLOOHH��GGRRSSRR��������PPLLQQ��GGLL��OODDYYRRUUDD]]LLRRQQHH
Tool wear condition after 80min machining

MRBSH230SF &&RRPPSSHHWWLLWWRRUUHH Other tool brand

/DUJKH]]D�XVXUD
Frank wear width
0.055mm

/DUJKH]]D�XVXUD
Frank wear width
0.102mm

((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��DDGG��HHOOHHYYDDWWDD��SSUUHHFFLLVVLLRRQQHH������
'LPHQVLRQL�WDVFD：8 mm × 8 ｍｍ × SURIRQGLWj　6 mm
Pocket Size                                                            ��������cutting depth

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-3

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

3

((OOHHYYDDWWDD��SSUUHHFFLLVVLLRRQQHH��GGHHOO��UUDDJJJJLLRR
High accuracy R

55HHVVLLVVWWHHQQ]]DD��DDOOOO

XXVVXXUUDD��PPLLJJOOLLRRUUDDWWDD
Upgrade abrasion ability

**HHRRPPHHWWUULLDD　00DDJJJJLLRRUUHH��SSUUHHFFLLVVLLRRQQHH��UUDDJJJJLLRR
shape Highly accurate R

00DDWWHHUULLDDOOHH　00HHWWDDOOOORR��GGXXUURR
Material Carbide material

'HVLJQ�VHQ]D�VHJQL�GL�JLXQ]LRQH�VXOO
DQJROR�GL�VSRJOLD�IURQWDOH�H�GHO�ILDQFR�QHO�SXQWR�GL�UDFFRUGR�WUD�LO�
UDJJLR�IUHVD�H�LO�WDJOLHQWH�SHULIHULFR��4XHVWR�FRQVHQWH�GL�RWWHQHUH�XQ�HOHYDWD�SUHFLVLRQH�GHO�UDJJLR���
Seamless design on rake face and flank face from R-curve to peripheral cutting edge. Realized high precision R 
accuracy

±0.003

R

M
RBSH230SF 90°

Nessun segno
Seamless

90°
Segno di giunzione

Seam

66SSRRJJOOLLDD��GGHHOO��IILLDDQQFFRR
IODQN�IDFH
66SSRRJJOOLLDD��IIUURRQQWWDDOOHH
UDNH�IDFH

1HVVXQD�JLXQ]LRQH�
ILQR�D�5���

Seamless

*LXQ]LRQH�WUD�
���H�5���

Seam 0° - R90° point

+ 0.003 mm
0

- 0.003 mm

90°

)LQH�
WDJOLHQWH

0°

End 
cutting
edge

7DJOLHQWH�SHULIHULFR
Peripheral�cutting edge

- 0.003 mm
0

+0.003 mm

MRBSH230SF

*HRPHWULD�JHQHULFD
General shape

＊ /D�WROOHUDQ]D�GHO�UDJJLR�5�q�ULIHULWD�DOOD�PHWj�GHO�YDORUH�UHDOH�GHO�GLDPHWUR
R accuracy is based on a half value of actual diameter

Competitore

0.007

0.015

0.022

0.036

0.006
0.003

0.01 0.012

Dopo 80 min errore di 
un 1/3 del competire
After 80min, dimensional
error is 1/3 compares to
other tool brand

MRBSH230SF

Other tool brand

dim
en
sio
na
l e
rro
r

20 6040 80 Min

Realized stable dimensional accuracy compares to other tool brand

加工時間ごとの寸法誤差
Dimensional error each rough cutting time

((UUUURRUUHH��GGLLPPHHQQVVLLRRQQDDOOHH��SSHHUU��RRJJQQLL��VVJJUURRVVVVDDWWXXUUDD
Dimensional error each rough cutting time
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5HDOL]]D�XQD�ILQLWXUD�GL�HOHYDWD�SUHFLVLRQH�ULVSHWWR�DOOD�IUHVD�FRQFRUUHQWH
Realized high precision finishing compares to other tool brand

5HDOL]]D�XQD�VWDELOH�SUHFLVLRQH�GLPHQVLRQDOH�ULVSHWWR�DOOD�IUHVD�FRQFRUUHQWH
Realized stable demensional accurasy compares to other tool brand

)RUPD�GD�ODYRUDUH  Cutting shape
'LPHQVLRQL�WDVFD：30 mm × 30 mm × SURIRQGLWj　6 mm 
Pocket Size                                                              ������  cutting depth

Z

X

Y

**
HHRRPP

HHWWUULLDD��JJHHQQHHUULLFFDD
G

eneral shape

,SL]H[H�WYLJPZPVUL�L�S\UNH�K\YH[H�\[LUZPSL�
Z\�HJJPHPV�[LTWYH[V�MPUV�H����/9*
High precision and long tool life even for hardened steel up to 70 HRC

$$FFFFLLDDLLRR��WWHHPPSSUUDDWWRR
Hardened Steel

66SSRRJJOOLLDD��GGHHOO��IILLDDQQFFRR
IODQN�IDFH

66SSRRJJOOLLDD��IIUURRQQWWDDOOHH
UDNH�IDFH

)RUPD�GD�ODYRUDUH   Cutting shape 
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RTagliente esterno

High precision cutting sample 1

HAP72 (70HRC) ：FRQIURQWR�GLPHQVLRQDOH�GRSR�VJURVVDWXUD
HAP72 (70HRC) : Comparison of dimensional accuracy after rough cutting
8WHQVLOH  Tool ：MRBSH230SF R1× 6
3URFHVVR ：6JURVVDWXUD�]�FRVW�LQ���SDVVDWH
Cutting content : Roughing contour lines for 4 pockets

6RYUDPHWDOOR  Stock ：0.02mm
：7.960mm7DUJHW  Target 

7HPSR���  Cutting time ：20 min/ WDVFD   pocket

3HUFRUVR  Tool path ：6JURVVDWXUD�]�FRVW  Roughing contour line

((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��DDGG��HHOOHHYYDDWWDD��SSUUHHFFLLVVLLRRQQHH����
High precision cutting sample 2

HAP72 (70HRC) : FRQIURQWR�GLPHQVLRQDOH�GRSR�ILQLWXUD
HAP72 (70HRC) : Comparison of dimensional accuracy after finish cutting

8WHQVLOH  Tool 
3URFHVVR

：MRBSH230SF R1 × 6 
 ��)LQLWXUD�GL�XQD�WDVFD

Cutting content  : Finishing cutting for 1 pocket

7HPSR  Cutting time ：32 min/WDVFD  per pocket

3HUFRUVR  Tool path ：)LQLWXUD�LQ�FRQWRQDWXUD
Contour line finishing

)LQLWXUD�LQ�VFDQVLRQH
Scanning line finishing

66JJUURRVVVVDDWWXXUUDD������Roughing

n= 16,000min-1 Vf = 1,200mm/min ap 0.1 × ae 0.3mm   PLQLPDOH Oil Mist

))LLQQLLWWXXUUDD  Finishing

n= 16,000min-1 Vf= 1,000mm/min ap 0.03 × ae 0.03mm   PLQLPDOH Oil Mist

,,QQ��DDWWWWHHVVDD��GGLL��EEUUHHYYHHWWWWRR
PATEND PENDING

8WLOL]]DWR�QXRYR�PHWDOOR�GXUR�FRQ「VXSHU�PLFURJUDQD」GDOOD�
VSHFLDOH�UHVLVWHQ]D�DOO
DEUDVLRQH�H�DOOD�IUDWWXUD�
New material adopted 「Super micro grain carbide」to specialize�
abrasion resistance and fracture resistance.
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MRBSH230SF
CCoommppeettiittoorree

X Y Z
X Y Z

Errore dimensionale di 
1/ 2 del competiroe

Dimensional error is 1/2  compare
to other tool brand
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Realized high precision finishing compares to other tool brand

HAP72 (70HRC)

HAP72 (70HRC)
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88VVXXUUDD��XXWWHHQQVVLLOOHH��GGRRSSRR��������PPLLQQ��GGLL��OODDYYRRUUDD]]LLRRQQHH

Tool wear condition after 80min machining

MRBSH230SF &&RRPPSSHHWWLLWWRRUUHH Other tool brand

/DUJKH]]D�XVXUD
Frank wear width
0.055mm

/DUJKH]]D�XVXUD
Frank wear width
0.102mm

((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��DDGG��HHOOHHYYDDWWDD��SSUUHHFFLLVVLLRRQQHH������
'LPHQVLRQL�WDVFD：8 mm × 8 ｍｍ × SURIRQGLWj　6 mm
Pocket Size                                                            ��������cutting depth

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

2-3

&&DDUUDDWWWWHHUULLVVWWLLFFKKHH

3

((OOHHYYDDWWDD��SSUUHHFFLLVVLLRRQQHH��GGHHOO��UUDDJJJJLLRR
High accuracy R

55HHVVLLVVWWHHQQ]]DD��DDOOOO

XXVVXXUUDD��PPLLJJOOLLRRUUDDWWDD
Upgrade abrasion ability

**HHRRPPHHWWUULLDD　00DDJJJJLLRRUUHH��SSUUHHFFLLVVLLRRQQHH��UUDDJJJJLLRR
shape Highly accurate R

00DDWWHHUULLDDOOHH　00HHWWDDOOOORR��GGXXUURR
Material Carbide material

'HVLJQ�VHQ]D�VHJQL�GL�JLXQ]LRQH�VXOO
DQJROR�GL�VSRJOLD�IURQWDOH�H�GHO�ILDQFR�QHO�SXQWR�GL�UDFFRUGR�WUD�LO�
UDJJLR�IUHVD�H�LO�WDJOLHQWH�SHULIHULFR��4XHVWR�FRQVHQWH�GL�RWWHQHUH�XQ�HOHYDWD�SUHFLVLRQH�GHO�UDJJLR���
Seamless design on rake face and flank face from R-curve to peripheral cutting edge. Realized high precision R 
accuracy

±0.003

R

M
RBSH230SF 90°

Nessun segno
Seamless

90°
Segno di giunzione

Seam

66SSRRJJOOLLDD��GGHHOO��IILLDDQQFFRR
IODQN�IDFH
66SSRRJJOOLLDD��IIUURRQQWWDDOOHH
UDNH�IDFH

1HVVXQD�JLXQ]LRQH�
ILQR�D�5���

Seamless

*LXQ]LRQH�WUD�
���H�5���

Seam 0° - R90° point

+ 0.003 mm
0

- 0.003 mm

90°

)LQH�
WDJOLHQWH

0°

End 
cutting
edge

7DJOLHQWH�SHULIHULFR
Peripheral�cutting edge

- 0.003 mm
0

+0.003 mm

MRBSH230SF

*HRPHWULD�JHQHULFD
General shape

＊ /D�WROOHUDQ]D�GHO�UDJJLR�5�q�ULIHULWD�DOOD�PHWj�GHO�YDORUH�UHDOH�GHO�GLDPHWUR
R accuracy is based on a half value of actual diameter

Competitore

0.007

0.015

0.022

0.036

0.006
0.003

0.01 0.012

Dopo 80 min errore di 
un 1/3 del competire
After 80min, dimensional
error is 1/3 compares to
other tool brand

MRBSH230SF

Other tool brand

dim
en
sio
na
l e
rro
r

20 6040 80 Min

Realized stable dimensional accuracy compares to other tool brand

加工時間ごとの寸法誤差
Dimensional error each rough cutting time

((UUUURRUUHH��GGLLPPHHQQVVLLRRQQDDOOHH��SSHHUU��RRJJQQLL��VVJJUURRVVVVDDWWXXUUDD
Dimensional error each rough cutting time
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5HDOL]]D�XQD�ILQLWXUD�GL�HOHYDWD�SUHFLVLRQH�ULVSHWWR�DOOD�IUHVD�FRQFRUUHQWH
Realized high precision finishing compares to other tool brand

5HDOL]]D�XQD�VWDELOH�SUHFLVLRQH�GLPHQVLRQDOH�ULVSHWWR�DOOD�IUHVD�FRQFRUUHQWH
Realized stable demensional accurasy compares to other tool brand

)RUPD�GD�ODYRUDUH  Cutting shape
'LPHQVLRQL�WDVFD：30 mm × 30 mm × SURIRQGLWj　6 mm 
Pocket Size                                                              ������  cutting depth
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**
HHRRPP

HHWWUULLDD��JJHHQQHHUULLFFDD
G

eneral shape

,SL]H[H�WYLJPZPVUL�L�S\UNH�K\YH[H�\[LUZPSL�
Z\�HJJPHPV�[LTWYH[V�MPUV�H����/9*
High precision and long tool life even for hardened steel up to 70 HRC

$$FFFFLLDDLLRR��WWHHPPSSUUDDWWRR
Hardened Steel

66SSRRJJOOLLDD��GGHHOO��IILLDDQQFFRR
IODQN�IDFH

66SSRRJJOOLLDD��IIUURRQQWWDDOOHH
UDNH�IDFH

)RUPD�GD�ODYRUDUH   Cutting shape 
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4XDQGR�RUGLQDWH��LQGLFDWH�MRBSH230SF（R）×（ℓ1）
 When you order, indicate MRBSH230SF（R）×(ℓ1).$$WWWWHHQQ]]LLRRQQHH

MRBSH230SF R0.05 ～ R3　������PPLLVVXXUUHH��GGLLVVSSRRQQLLEELLOOLL 

30́ 1° 1°30́ 2° 3°
08-00537-00052

R0.05
0.2 0.07 0.1 0.085 15° 4 27.4 35 0.23 0.24 0.24 0.25 0.27 

08-00537-00053 0.3 0.07 0.1 0.085 15° 4 27.3 35 0.33 0.34 0.35 0.36 0.39 
08-00537-00055 0.5 0.07 0.1 0.085 15° 4 27.1 35 0.54 0.56 0.57 0.59 0.64 
08-00537-00072 R0.075 0.1 0.15 0.13 15° 4 27.4 35 0.34 0.35 0.36 0.37 0.40 
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 
08-00537-00101

R0.1

0.3 0.15 0.2 0.18 15° 4 27.5 35 0.34 0.35 0.36 0.37 0.39 
08-00537-00102 0.5 0.15 0.2 0.18 15° 4 27.3 35 0.55 0.56 0.58 0.60 0.64 
08-00537-00103 0.75 0.15 0.2 0.18 15° 4 27.1 35 0.81 0.83 0.86 0.89 0.95 
08-00537-00105 1 0.15 0.2 0.18 15° 4 26.8 35 1.06 1.10 1.13 1.17 1.26 
08-00537-00150

R0.15

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 27.4 35 0.65 0.67 0.69 0.71 0.75 
08-00537-00152 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 35 1.06 1.09 1.13 1.17 1.25 
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

R0.2

0.5 0.3 0.4 0.37 15° 4 27.7 35 0.56 0.58 0.59 0.60 0.64 
08-00537-00202 0.8 0.3 0.4 0.37 15° 4 27.4 35 0.87 0.90 0.92 0.95 1.01 
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 
08-00537-00204 1.5 0.3 0.4 0.37 15° 4 26.7 35 1.60 1.65 1.70 1.75 1.88 
08-00537-00205 2 0.3 0.4 0.37 15° 4 26.2 35 2.11 2.18 2.25 2.33 2.50 
08-00537-00206 2.5 0.3 0.4 0.37 15° 4 25.7 35 2.63 2.72 2.81 2.90 3.13 
08-00537-00252

R0.25

1 0.35 0.5 0.46 15° 4 27.3 35 1.10 1.13 1.16 1.19 1.27 
08-00537-00253 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 2.13 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 25.3 35 3.16 3.27 3.38 3.49 3.76 
08-00537-00300

R0.3

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 2 0.45 0.6 0.56 15° 4 26.5 35 2.13 2.19 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 2.91 3.12 
08-00537-00304 3 0.45 0.6 0.56 15° 4 25.5 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 
08-00537-00402

R0.4

2 0.6 0.8 0.76 15° 4 26.9 35 2.13 2.19 2.25 2.32 2.48 
08-00537-00403 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 
08-00537-00501

R0.5

2 0.75 1 0.95 15° 4 27.3 35 2.14 2.20 2.26 2.33 2.48 
08-00537-00502 2.5 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 29.3 40 5.24 5.41 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 

&RGLFH
Code No.

（R）
5DJJLR
Radius

（ℓ1）

Under Neck Length

（ℓ）

Length of Cut

（D）
'LDPHWUR

Dia.

（d2）
'LD��VFDULFR

Neck Dia.

（γ）
$QJROR

Neck Taper Angle

（d）

Shank Dia.

(ℓ2)

Shank Length

（L）

Overall Length

�
Actual effective length depending on inclined angle of�workpiece.

30́ 1° 1°30́ 2° 3°
08-00537-00602

R0.6

2.4 0.9 1.2 1.15 15° 4 27.2 35   2.55 2.62 2.69 2.77 2.95 
08-00537-00603 4 0.9 1.2 1.15 15° 4 25.6 35   4.21 4.33 4.47 4.61 4.94 
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 
08-00537-00752

R0.75

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 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 27.4 40   8.33 8.60 8.88 9.18 9.87 
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 27.1 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 
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 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 12.88 13.31 13.77 14.82 
08-00537-01252

R1.25

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 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

R1.5

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 8.5 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 12 2.5 3 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 15.17 15.66 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
08-00537-01506 20 2.5 3 2.85 15° 6 29.1 55 20.91 21.58 22.31 23.09 24.85
08-00537-02000

R2

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 12 3 4 3.8 15° 6 28.8 45 12.72 13.09 13.49 13.93 14.90
08-00537-02004 15 3 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 20.99 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

R2.5
10 3.5 5 4.8 15° 6 32.7 45 10.63 10.92 11.22 11.55 Free

08-00537-02503 15 3.5 5 4.8 15° 6 27.7 45 15.8 16.27 16.77 Free Free
08-00537-02504 20 3.5 5 4.8 15° 6 27.7 50 20.97 21.62 Free Free Free
08-00537-03000

R3

10 6 6 5.7 － 6 34.4 45
08-00537-03001 15 6 6 5.7 － 6 29.4 45
08-00537-03002 20 6 6 5.7 － 6 29.4 50
08-00537-03003 25 6 6 5.7 － 6 29.4 55
08-00537-03004 30 6 6 5.7 － 6 29.4 60

Free Free Free Free Free 
Free Free Free Free Free 
Free Free Free Free Free 
Free Free Free Free Free  
Free Free Free Free Free

8QLWj�GL�PLVXUD��PP���Unit [Size : mm]

※(γ)�q�XQ�YDORUH�GL�ULIHULPHQWR� 
※(γ) is reference value.

φ
D φ
d

ℓ2
ℓ

L

γ°

※La tolleranza del raggio R è riferita alla
metà del valore reale del diametro

R±0.003 ※

ℓ1

φ
d2

● &RQVHQWH�SUHVWD]LRQL�GL�WDJOLR�VWDELOL�DQFKH�VX�DFFLDL�WHPSUDWL�D����+5&�
● 1XRYR�ULYHVWLPHQWR�08*(1�35(0,80�3OXV�VYLOXSSDWR�SHU�LQFUHPHQWDUH�OD�
UHVLVWHQ]D�DOO
RVVLGD]LRQH�H�DOO
DEUDVLRQH�

● 0DWHULDOH�H�GHVLJQ�GHOO
XWHQVLOH�RWWLPL]]DWL�SHU�ULGXUUH�LO�FDULFR�GL�WDJOLR�
● 3UHFLVLRQH�GHO�UDJJLR�������PP��ULIHULWD�D�PHWj�GHO�YDORUH�UHDOH�GHO�GLDPHWUR�
● /D�WROOHUDQ]D�GHO�GLDPHWUR�GHO�JDPER��DG�DOWD�SUHFLVLRQH��q���������뻐���������
● 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 - 0.001 ～ - 0.003.

±0.003

R dɖ
-0.001
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$$QQJJRROORR��GGLL��LLQQFFOOLLQQDD]]LLRRQQHH
Inclined Angle

00DDWWHHUULLDDOOHH�� Work Material
$FFLDLR�WHPSUDWR

Hardened Steels

45～ 60
HRC

60～ 70
HRC

○ ◎

● /
DQJROR�GL�VIRUPR��ќ��GHOOD�IUHVD�05%6+���6)�q�GL�������*OL�DOWUL�QRVWUL�SURGRWWL�KDQQR�XQ�DQJROR��ќ��GL������
● Neck taper angle (γ) of MRBSH230SF is 15°. Our other products have a neck taper angle (γ) of 12°.

15°

MRBSH230SF

12°

Gli altri nostri prodotti hanno un angolo di sformo (γ) di 12° 
Our other products have a neck taper angle (γ) of 12°

0088**((11��3355((00,,8800��33OOXXVV
))UUHHVVHH������WWDDJJOOLL��VVIIHHUULLFFKKHH��VVFFDDUULLFFDDWWHH��SSHHUU��DDFFFFLLDDLL��WWHHPPSSUUDDWWLL��FFRRQQ��JJDDPPEERR��FFRRUUWWRR��HHGG��HHOOHHYYDDWWDD��SSUUHHFFLLVVLLRRQQHH��
MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel

//DD��WWRROOOOHHUUDDQQ]]DD��GGHHOO��UUDDJJJJLLRR��55��qq��UULLIIHHUULLWWDD��DDOOOODD
PPHHWWjj��GGHHOO��YYDDOORRUUHH��UUHHDDOOHH��GGHHOO��GGLLDDPPHHWWUURR
R accuracy is based on a half 
value of actual diameter

0.3

8QLWj�GL�PLVXUD��PP���Unit [Size : mm]

4XDQGR�RUGLQDWH��LQGLFDWH�MRBSH230SF（R）×（ℓ1）
 When you order, indicate MRBSH230SF（R）×(ℓ1).$$WWWWHHQQ]]LLRRQQHH ※(γ)�q�XQ�YDORUH�GL�ULIHULPHQWR� 

※(γ) is reference value.

/XQJK��VFDULFR /XQJK��WDJO� 'LD��JDPER /XQJK��JDPER /XQJK��WRWDOH
/D�OXQJK��XWLOH�HIIHWWLYD�GLSHQGH�GDOO
DQJROR�G
LQFOLQD]LRQH�GHO�SH]]R

&RGLFH
Code No.

（R）
5DJJLR
Radius

（ℓ1）

Under Neck Length

（ℓ）

Length of Cut

（D）
'LDPHWUR

Dia.

（d2）
'LD��VFDULFR

Neck Dia.

（γ）
$QJROR

Neck Taper Angle

（d）

Shank Dia.

(ℓ2)

Shank Length

（L）

Overall Length

�
Actual effective length depending on inclined angle of�workpiece./XQJK��VFDULFR /XQJK��WDJO� 'LD��JDPER /XQJK��JDPER /XQJK��WRWDOH

/D�OXQJK��XWLOH�HIIHWWLYD�GLSHQGH�GDOO
DQJROR�G
LQFOLQD]LRQH�GHO�SH]]R



4XDQGR�RUGLQDWH��LQGLFDWH�MRBSH230SF（R）×（ℓ1）
 When you order, indicate MRBSH230SF（R）×(ℓ1).$$WWWWHHQQ]]LLRRQQHH

MRBSH230SF R0.05 ～ R3　������PPLLVVXXUUHH��GGLLVVSSRRQQLLEELLOOLL 

30́ 1° 1°30́ 2° 3°
08-00537-00052

R0.05
0.2 0.07 0.1 0.085 15° 4 27.4 35 0.23 0.24 0.24 0.25 0.27 

08-00537-00053 0.3 0.07 0.1 0.085 15° 4 27.3 35 0.33 0.34 0.35 0.36 0.39 
08-00537-00055 0.5 0.07 0.1 0.085 15° 4 27.1 35 0.54 0.56 0.57 0.59 0.64 
08-00537-00072 R0.075 0.1 0.15 0.13 15° 4 27.4 35 0.34 0.35 0.36 0.37 0.40 
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 
08-00537-00101

R0.1

0.3 0.15 0.2 0.18 15° 4 27.5 35 0.34 0.35 0.36 0.37 0.39 
08-00537-00102 0.5 0.15 0.2 0.18 15° 4 27.3 35 0.55 0.56 0.58 0.60 0.64 
08-00537-00103 0.75 0.15 0.2 0.18 15° 4 27.1 35 0.81 0.83 0.86 0.89 0.95 
08-00537-00105 1 0.15 0.2 0.18 15° 4 26.8 35 1.06 1.10 1.13 1.17 1.26 
08-00537-00150

R0.15

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 27.4 35 0.65 0.67 0.69 0.71 0.75 
08-00537-00152 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 35 1.06 1.09 1.13 1.17 1.25 
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

R0.2

0.5 0.3 0.4 0.37 15° 4 27.7 35 0.56 0.58 0.59 0.60 0.64 
08-00537-00202 0.8 0.3 0.4 0.37 15° 4 27.4 35 0.87 0.90 0.92 0.95 1.01 
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 
08-00537-00204 1.5 0.3 0.4 0.37 15° 4 26.7 35 1.60 1.65 1.70 1.75 1.88 
08-00537-00205 2 0.3 0.4 0.37 15° 4 26.2 35 2.11 2.18 2.25 2.33 2.50 
08-00537-00206 2.5 0.3 0.4 0.37 15° 4 25.7 35 2.63 2.72 2.81 2.90 3.13 
08-00537-00252

R0.25

1 0.35 0.5 0.46 15° 4 27.3 35 1.10 1.13 1.16 1.19 1.27 
08-00537-00253 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 2.13 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 25.3 35 3.16 3.27 3.38 3.49 3.76 
08-00537-00300

R0.3

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 2 0.45 0.6 0.56 15° 4 26.5 35 2.13 2.19 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 2.91 3.12 
08-00537-00304 3 0.45 0.6 0.56 15° 4 25.5 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 
08-00537-00402

R0.4

2 0.6 0.8 0.76 15° 4 26.9 35 2.13 2.19 2.25 2.32 2.48 
08-00537-00403 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 
08-00537-00501

R0.5

2 0.75 1 0.95 15° 4 27.3 35 2.14 2.20 2.26 2.33 2.48 
08-00537-00502 2.5 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 29.3 40 5.24 5.41 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 

&RGLFH
Code No.

（R）
5DJJLR
Radius

（ℓ1）

Under Neck Length

（ℓ）

Length of Cut

（D）
'LDPHWUR

Dia.

（d2）
'LD��VFDULFR

Neck Dia.

（γ）
$QJROR

Neck Taper Angle

（d）

Shank Dia.

(ℓ2)

Shank Length

（L）

Overall Length

�
Actual effective length depending on inclined angle of�workpiece.

30́ 1° 1°30́ 2° 3°
08-00537-00602

R0.6

2.4 0.9 1.2 1.15 15° 4 27.2 35   2.55 2.62 2.69 2.77 2.95 
08-00537-00603 4 0.9 1.2 1.15 15° 4 25.6 35   4.21 4.33 4.47 4.61 4.94 
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 
08-00537-00752

R0.75

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 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 27.4 40   8.33 8.60 8.88 9.18 9.87 
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 27.1 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 
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 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 12.88 13.31 13.77 14.82 
08-00537-01252

R1.25

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 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

R1.5

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 8.5 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 12 2.5 3 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 15.17 15.66 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
08-00537-01506 20 2.5 3 2.85 15° 6 29.1 55 20.91 21.58 22.31 23.09 24.85
08-00537-02000

R2

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 12 3 4 3.8 15° 6 28.8 45 12.72 13.09 13.49 13.93 14.90
08-00537-02004 15 3 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 20.99 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

R2.5
10 3.5 5 4.8 15° 6 32.7 45 10.63 10.92 11.22 11.55 Free

08-00537-02503 15 3.5 5 4.8 15° 6 27.7 45 15.8 16.27 16.77 Free Free
08-00537-02504 20 3.5 5 4.8 15° 6 27.7 50 20.97 21.62 Free Free Free
08-00537-03000

R3

10 6 6 5.7 － 6 34.4 45
08-00537-03001 15 6 6 5.7 － 6 29.4 45
08-00537-03002 20 6 6 5.7 － 6 29.4 50
08-00537-03003 25 6 6 5.7 － 6 29.4 55
08-00537-03004 30 6 6 5.7 － 6 29.4 60

Free Free Free Free Free 
Free Free Free Free Free 
Free Free Free Free Free 
Free Free Free Free Free  
Free Free Free Free Free

8QLWj�GL�PLVXUD��PP���Unit [Size : mm]

※(γ)�q�XQ�YDORUH�GL�ULIHULPHQWR� 
※(γ) is reference value.

φ
D φ
d

ℓ2
ℓ

L

γ°

※La tolleranza del raggio R è riferita alla
metà del valore reale del diametro

R±0.003 ※

ℓ1

φ
d2

● &RQVHQWH�SUHVWD]LRQL�GL�WDJOLR�VWDELOL�DQFKH�VX�DFFLDL�WHPSUDWL�D����+5&�
● 1XRYR�ULYHVWLPHQWR�08*(1�35(0,80�3OXV�VYLOXSSDWR�SHU�LQFUHPHQWDUH�OD�
UHVLVWHQ]D�DOO
RVVLGD]LRQH�H�DOO
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● 0DWHULDOH�H�GHVLJQ�GHOO
XWHQVLOH�RWWLPL]]DWL�SHU�ULGXUUH�LO�FDULFR�GL�WDJOLR�
● 3UHFLVLRQH�GHO�UDJJLR�������PP��ULIHULWD�D�PHWj�GHO�YDORUH�UHDOH�GHO�GLDPHWUR�
● /D�WROOHUDQ]D�GHO�GLDPHWUR�GHO�JDPER��DG�DOWD�SUHFLVLRQH��q���������뻐���������
● 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 - 0.001 ～ - 0.003.
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$$QQJJRROORR��GGLL��LLQQFFOOLLQQDD]]LLRRQQHH
Inclined Angle

00DDWWHHUULLDDOOHH�� Work Material
$FFLDLR�WHPSUDWR

Hardened Steels

45～ 60
HRC

60～ 70
HRC

○ ◎

● /
DQJROR�GL�VIRUPR��ќ��GHOOD�IUHVD�05%6+���6)�q�GL�������*OL�DOWUL�QRVWUL�SURGRWWL�KDQQR�XQ�DQJROR��ќ��GL������
● Neck taper angle (γ) of MRBSH230SF is 15°. Our other products have a neck taper angle (γ) of 12°.

15°

MRBSH230SF

12°

Gli altri nostri prodotti hanno un angolo di sformo (γ) di 12° 
Our other products have a neck taper angle (γ) of 12°
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MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel

//DD��WWRROOOOHHUUDDQQ]]DD��GGHHOO��UUDDJJJJLLRR��55��qq��UULLIIHHUULLWWDD��DDOOOODD
PPHHWWjj��GGHHOO��YYDDOORRUUHH��UUHHDDOOHH��GGHHOO��GGLLDDPPHHWWUURR
R accuracy is based on a half 
value of actual diameter
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8QLWj�GL�PLVXUD��PP���Unit [Size : mm]

4XDQGR�RUGLQDWH��LQGLFDWH�MRBSH230SF（R）×（ℓ1）
 When you order, indicate MRBSH230SF（R）×(ℓ1).$$WWWWHHQQ]]LLRRQQHH ※(γ)�q�XQ�YDORUH�GL�ULIHULPHQWR� 

※(γ) is reference value.

/XQJK��VFDULFR /XQJK��WDJO� 'LD��JDPER /XQJK��JDPER /XQJK��WRWDOH
/D�OXQJK��XWLOH�HIIHWWLYD�GLSHQGH�GDOO
DQJROR�G
LQFOLQD]LRQH�GHO�SH]]R

&RGLFH
Code No.

（R）
5DJJLR
Radius

（ℓ1）

Under Neck Length

（ℓ）

Length of Cut

（D）
'LDPHWUR

Dia.

（d2）
'LD��VFDULFR

Neck Dia.

（γ）
$QJROR

Neck Taper Angle

（d）

Shank Dia.

(ℓ2)

Shank Length

（L）

Overall Length

�
Actual effective length depending on inclined angle of�workpiece./XQJK��VFDULFR /XQJK��WDJO� 'LD��JDPER /XQJK��JDPER /XQJK��WRWDOH

/D�OXQJK��XWLOH�HIIHWWLYD�GLSHQGH�GDOO
DQJROR�G
LQFOLQD]LRQH�GHO�SH]]R



0DWHULDOH
Work Material

$FFLDLR�+66���$FFLDLR�WHPSUDWR
High Speed Steels / Hardened Steels�
SKH51・SKD11（～62HRC）

$FFLDLR�+66
High Speed Steels

SKH55・HAP40（～66HRC）

$FFLDLR�+66
High Speed Steels

SKH57・HAP72（～70HRC）

5DJJLR
Radius

/XQJK�
VFDULFR

Under Neck
Length

5DSSRUWR
GLDPHWUR�
OXQJKH]]D

L/D

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]�
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1

R0.05
  0.2 2 0.002 0.005 100 40,000 0.002 0.003 70 40,000 0.002 0.003 50 40,000
  0.3 3 0.002 0.005 70 40,000 0.002 0.003 50 40,000 0.002 0.003 40 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

R0.075   0.3 2 0.002 0.005 150 40,000 0.002 0.003 100 40,000 0.002 0.003 80 40,000
  0.5 3.3 0.002 0.005 120 40,000 0.002 0.003 70 40,000 0.002 0.003 50 40,000

R0.1

  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
  0.5 2.5 0.005 0.005 280 40,000 0.003 0.003 180 40,000 0.003 0.003 130 40,000
  0.75 3.75 0.003 0.005 200 40,000 0.002 0.003 150 40,000 0.002 0.003 110 40,000
  1 5 0.002 0.003 160 40,000 0.001 0.002 120 40,000 0.001 0.002 90 40,000

R0.15

  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
  0.75 2.5 0.005 0.007 280 40,000 0.003 0.005 230 40,000 0.003 0.005 170 40,000
  1 3.3 0.005 0.007 250 40,000 0.003 0.005 200 40,000 0.003 0.005 150 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

R0.2

  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
  0.8 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
  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
  2 5 0.007 0.01 380 40,000 0.005 0.007 300 40,000 0.005 0.007 220 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

R0.25

  1 2 0.02 0.03 860 40,000 0.01 0.02 650 35,000 0.01 0.02 450 30,000
  1.5 3 0.01 0.03 720 40,000 0.007 0.02 520 35,000 0.007 0.02 350 30,000
  2 4 0.01 0.02 650 40,000 0.007 0.01 400 35,000 0.007 0.01 270 30,000
  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

R0.3

  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
  2 3.3 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 5.9 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

R0.4

  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
  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

R0.5

  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
  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

0DWHULDOH
Work Material

$FFLDLR�+66���$FFLDLR�WHPSUDWR
High Speed Steels / Hardened Steels�
SKH51・SKD11（～62HRC）

$FFLDLR�+66
High Speed Steels

SKH55・HAP40（～66HRC）

$FFLDLR�+66
High Speed Steels

SKH57・HAP72（～70HRC）

5DJJLR
Radius

L/D

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1

R0.6

  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
  4 3.3 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

R0.75

  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
  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

R1

  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
  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

R1.25

  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
  8 3.2 0.2 0.3 2,100 20,000 0.15 0.3 1,800 18,000 0.1 0.3 1,300 14,000
10 4 0.15 0.2 1,800 18,000 0.1 0.15 1,500 16,000 0.06 0.15 1,100 13,000
15 6 0.07 0.15 1,200 14,000 0.05 0.1 900 12,000 0.03 0.1 700 9,500

R1.5

  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
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
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

R2

  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
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 0.4 1,200 10,000 0.08 0.4 900 8,000
25 6.25 0.1 0.4 1,200 14,000 0.1 0.2 850 10,000 0.08 0.2 650 8,000

R2.5
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
15 3 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

R3

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
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

1RWH
Notes

※ 1�DS�LQGLFD�OD�SURIRQGLWj�GL�WDJOLR�DVVLDOH��DH�LQGLFD�O
LPSHJQR�UDGLDOH�
※ 2 ,Q�FDVR�GL�YLEUD]LRQL��HFF���UHJRODUH�OH�FRQGL]LRQL�GL�WDJOLR�VH�QHFHVVDULR�
※ 3 1HOOH�]RQH�LQ�FXL�LO�FDULFR�GL�WDJOLR�q�HOHYDWR��HV��JOL�DQJROL��SUHVWDUH�DWWHQ]LRQH�DOOH�FRQGL]LRQL�GL�WDJOLR�H�GHL�SHUFRUVL�XWHQVLOH�
※ 4 $JJLXVWDUH�LO�QXPHUR�GL�JLUL�H�O
DYDQ]DPHQWR�GHOOD�VWHVVD�SURSRU]LRQH�
※ 5 6L�FRQVLJOLD�O
XWLOL]]R�GL�PDQGULQL�D�FDOHWWDPHQWR�D�FDOGR��6H�VL�XWLOL]]D�OD�SLQ]D�R�DOWUR��DWWHQHUVL�DOOD�OXQJKH]]D�GL�SUHVD�PLQLPD� 
※ 6 6L�UDFFRPDQGD�O
XWLOL]]R�GHO�PLQLPDOH�
※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.
※3 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 holding tool. When using collet type or others, strictly adhere to minimum gripping length. 
※6 We recommend using oil mist coolant.

33DDUUDDPPHHWWUULL��GGLL��WWDDJJOOLLRR��UUDDFFFFRRPPDDQQGGDDWWLL　Recommended Milling Conditions 33DDUUDDPPHHWWUULL��GGLL��WWDDJJOOLLRR��UUDDFFFFRRPPDDQQGGDDWWLL　Recommended Milling Conditions

MRBSH230SF MRBSH230SF

/XQJK�
VFDULFR

Under Neck
Length

5DSSRUWR
GLDPHWUR�
OXQJKH]]D



0DWHULDOH
Work Material

$FFLDLR�+66���$FFLDLR�WHPSUDWR
High Speed Steels / Hardened Steels�
SKH51・SKD11（～62HRC）

$FFLDLR�+66
High Speed Steels

SKH55・HAP40（～66HRC）

$FFLDLR�+66
High Speed Steels

SKH57・HAP72（～70HRC）

5DJJLR
Radius

/XQJK�
VFDULFR

Under Neck
Length

5DSSRUWR
GLDPHWUR�
OXQJKH]]D

L/D

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]�
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1

R0.05
  0.2 2 0.002 0.005 100 40,000 0.002 0.003 70 40,000 0.002 0.003 50 40,000
  0.3 3 0.002 0.005 70 40,000 0.002 0.003 50 40,000 0.002 0.003 40 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

R0.075   0.3 2 0.002 0.005 150 40,000 0.002 0.003 100 40,000 0.002 0.003 80 40,000
  0.5 3.3 0.002 0.005 120 40,000 0.002 0.003 70 40,000 0.002 0.003 50 40,000

R0.1

  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
  0.5 2.5 0.005 0.005 280 40,000 0.003 0.003 180 40,000 0.003 0.003 130 40,000
  0.75 3.75 0.003 0.005 200 40,000 0.002 0.003 150 40,000 0.002 0.003 110 40,000
  1 5 0.002 0.003 160 40,000 0.001 0.002 120 40,000 0.001 0.002 90 40,000

R0.15

  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
  0.75 2.5 0.005 0.007 280 40,000 0.003 0.005 230 40,000 0.003 0.005 170 40,000
  1 3.3 0.005 0.007 250 40,000 0.003 0.005 200 40,000 0.003 0.005 150 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

R0.2

  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
  0.8 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
  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
  2 5 0.007 0.01 380 40,000 0.005 0.007 300 40,000 0.005 0.007 220 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

R0.25

  1 2 0.02 0.03 860 40,000 0.01 0.02 650 35,000 0.01 0.02 450 30,000
  1.5 3 0.01 0.03 720 40,000 0.007 0.02 520 35,000 0.007 0.02 350 30,000
  2 4 0.01 0.02 650 40,000 0.007 0.01 400 35,000 0.007 0.01 270 30,000
  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

R0.3

  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
  2 3.3 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 5.9 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

R0.4

  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
  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

R0.5

  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
  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

0DWHULDOH
Work Material

$FFLDLR�+66���$FFLDLR�WHPSUDWR
High Speed Steels / Hardened Steels�
SKH51・SKD11（～62HRC）

$FFLDLR�+66
High Speed Steels

SKH55・HAP40（～66HRC）

$FFLDLR�+66
High Speed Steels

SKH57・HAP72（～70HRC）

5DJJLR
Radius

L/D

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

3URIRQGLWj�GL�WDJOLR
Depth of Cut

$YDQ]
Feed

*LUL
Spindle 
Speed

ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1 ap mm ae mm mm/min min-1

R0.6

  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
  4 3.3 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

R0.75

  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
  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

R1

  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
  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

R1.25

  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
  8 3.2 0.2 0.3 2,100 20,000 0.15 0.3 1,800 18,000 0.1 0.3 1,300 14,000
10 4 0.15 0.2 1,800 18,000 0.1 0.15 1,500 16,000 0.06 0.15 1,100 13,000
15 6 0.07 0.15 1,200 14,000 0.05 0.1 900 12,000 0.03 0.1 700 9,500

R1.5

  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
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
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

R2

  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
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 0.4 1,200 10,000 0.08 0.4 900 8,000
25 6.25 0.1 0.4 1,200 14,000 0.1 0.2 850 10,000 0.08 0.2 650 8,000

R2.5
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
15 3 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

R3

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
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

1RWH
Notes

※ 1�DS�LQGLFD�OD�SURIRQGLWj�GL�WDJOLR�DVVLDOH��DH�LQGLFD�O
LPSHJQR�UDGLDOH�
※ 2 ,Q�FDVR�GL�YLEUD]LRQL��HFF���UHJRODUH�OH�FRQGL]LRQL�GL�WDJOLR�VH�QHFHVVDULR�
※ 3 1HOOH�]RQH�LQ�FXL�LO�FDULFR�GL�WDJOLR�q�HOHYDWR��HV��JOL�DQJROL��SUHVWDUH�DWWHQ]LRQH�DOOH�FRQGL]LRQL�GL�WDJOLR�H�GHL�SHUFRUVL�XWHQVLOH�
※ 4 $JJLXVWDUH�LO�QXPHUR�GL�JLUL�H�O
DYDQ]DPHQWR�GHOOD�VWHVVD�SURSRU]LRQH�
※ 5 6L�FRQVLJOLD�O
XWLOL]]R�GL�PDQGULQL�D�FDOHWWDPHQWR�D�FDOGR��6H�VL�XWLOL]]D�OD�SLQ]D�R�DOWUR��DWWHQHUVL�DOOD�OXQJKH]]D�GL�SUHVD�PLQLPD� 
※ 6 6L�UDFFRPDQGD�O
XWLOL]]R�GHO�PLQLPDOH�
※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.
※3 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 holding tool. When using collet type or others, strictly adhere to minimum gripping length. 
※6 We recommend using oil mist coolant.

33DDUUDDPPHHWWUULL��GGLL��WWDDJJOOLLRR��UUDDFFFFRRPPDDQQGGDDWWLL　Recommended Milling Conditions 33DDUUDDPPHHWWUULL��GGLL��WWDDJJOOLLRR��UUDDFFFFRRPPDDQQGGDDWWLL　Recommended Milling Conditions

MRBSH230SF MRBSH230SF

/XQJK�
VFDULFR

Under Neck
Length

5DSSRUWR
GLDPHWUR�
OXQJKH]]D



((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH 1  Machining case 1

00DDWWHHUULLDDOOHH뻭++$$33����뻛����++55&&뻜��
Material : HAP72 (70HRC)

55HHIIUULLJJHHUUDDQQWWHH뻭00LLQQLLPPDDOOHH
Coolant : Oil mist

77HHPPSSRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��77RRWW뻭������RRUUHH��������PPLLQQ
Total machining time : 11hr 33min

'LPHQVLRQH�SH]]R：φ 4 0(EDVH 5 0 × 4 5 mm)  

3URIRQGLWj�GL�WDJOLR：6mm  
Cutting depth : 6mm

//DDYYRRUUDD]]LLRRQQHH��LLQQJJUUDDQQDDJJJJLLRR��HHVVWWHHUUQQRR뻭����RRUUHH��������PPLLQQ
Peripheral gear machining time : 6hr 57min

/DYRUD]LRQH�LQJUDQDJJLR�LQWHUQR������RRUUHH��������PPLLQQ
Inside gear machining time : 4hr 36min

3URFHVVR
Process

6JURVVDWXUD
Roughing

6HPLILQLWXUD
Semi-finishing

)LQLWXUD
Finishing

8WHQVLOH
Tool

MRBSH230SF
R1×6

MRBSH230SF
R1×6

MRBSH230SF
R1×6

*LUL [J�PLQ]
Spindle speed 12,000

$YDQ]DPHQWR [PP�PLQ] 
Feed 1,800 1,200

3URIRQGLWj�GL�WDJOLR [PP]
Depth of cut ap 0.06 × ae 0.3 6WHS�ODWHUDOH�0.1 

Pick feed
6WHS�ODWHUDOH�0.03

Pick feed

6RYUDPHWDOOR [PP]
Stock 0.03 0.01 ー

7HPSR�GL�ODYRUD]LRQH
Machining times

2�RUH�36�PLQ
2 hr 36 min

51PLQ
51 min

3�RUH�30�PLQ
3 hr 30 min

3URFHVVR
Process

6JURVVDWXUD
Roughing

6HPLILQLWXUD
Semi-finishing

)LQLWXUD
Finishing

8WHQVLOH
Tool

MRBSH230SF
R0.5×6

MRBSH230SF
R0.5×6

MRBSH230SF
R0.5×6

*LUL�>J�PLQ@
Spindle speed 14,000

$YDQ]DPHQWR�>PP�PLQ@�
Feed 1,000 700

3URIRQGLWj�GL�WDJOLR�>PP@
Depth of cut ap 0.03 × ae 0.15

6WHS�ODWHUDOH�
0.05

Pick feed

6WHS�ODWHUDOH�
0.02

Pick feed

6RYUDPHWDOOR�>PP@
Stock 0.03 0.01 ー

7HPSR�GL�ODYRUD]LRQH
Machining times

3�RUH�6�PLQ
3 hr 6 min

22�PLQ
22 min

1�RUH�8�PLQ
1 hr 8 min

 ==RRQQDD��IIUUHHVVDDWWDD  Milling part

��==RRQQDD��IIUUHHVVDDWWDD  Milling part

,,QQJJUUDDQQDDJJJJLLRR��HHVVWWHHUUQQRR 
Peripheral gear

,,QQJJUUDDQQDDJJJJLLRR��LLQQWWHHUUQQRR 
Inside gear

 Work size : dia 40 (Base 50×45 mm)



Cutting condition  n= 12,000 min-1, Roughing / Semi-finishing  Vf= 1,800 mm/min,  Finishing  Vf= 1,200 mm/min

HAP72（70HRC）

8VXUD�XWHQVLOH�GRSR
ODYRUD]LRQH�VX

Tool wear after
cutting on HAP72

(70HRC)

MRBSH230SF R1 × 6

6JURVVDWXUD Roughing

2hr36min

6HPLILQLWXUD Semi-finishing
�

51min

)LQLWXUD�Finishing

3hr 30min

6SRJOLD�IURQWDOH
Rake face

7DJOLHQWH�SHULIHULFR
Peripheral

cutting edge

7DJOLHQWH�DO�FHQWUR�5
R end

cutting edge

1 2

8WHQVLOH
Tool

MRBSH230SF
R1×6

MRBSH230SF
R0.5×6

7DUJHW
Target

24.500 15.480

$WWXDOH
Actual

24.505 15.472

(UURUH
Error 0.005 0.008

A B C

8WHQVLOH
Tool

MRBSH230SF
R1×6

MRBSH230SF
R0.5×6

Ra 0.133 0.137 0.282

Rz 0.815 1.336 1.676

88QQLLWWjj��>>ѥѥPP@@� Unit [ μm ] 88QQLLWWjj��>>PPPP@@����Unit [ mm ]

6WUXPHQWR�GL�PLVXUD��.H\HQFH�VK-X250 
Mesuring Instrument: Keyence VK-X250

6WUXPHQWR�GL�PLVXUD��PLFURVFRSLR�1LNRQ�MM-60 
Measuring instrument : Nikon microscope MM-60

A

B

C

1

2

88VVXXUUDD��XXWWHHQQVVLLOOHH 

55XXJJRRVVLLWWjj 
Roughness

33UUHHFFLLVVLLRRQQHH 
Accuracy

&RQGL]LRQL�GL�WDJOLR��n :12,000min-1，6JURVVDWXUD���VHPLILQLWXUD VD :�1,800mm/min，ILQLWXUD VD :�1,200mm/min

Tool wear

��RUH����PLQ ���PLQ ��RUH����PLQ



((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��VVWWDDPPSSRR��SSHHUU��WWUUDDQQFFLLDDWWXXUUDD��IILLQQHH   Fine blanking machining sample

((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��2  Machining Case 2

6WUXPHQWR�GL�PLVXUD��.H\HQFH�9.�;��� 
Measuring Instrument : Keyence VK-X250

3URFHVVR
Process

3UHP
L�ODP

LHUD
Blanh holder

6JURVVDWXUD
Roughing

6HPLILQLWXUD
Semi-Finishing

5LSUHVD
Stock removal

)LQLWXUD
Finishing

5LSUHVD
Stock removal

5LSUHVD
Stock removal

8WHQVLOH
Tool

MRBSH230SF
R1×4

MRBSH230SF
R0.5×2

MRBSH230SF
R0.25×1.5

MRBSH230SF
R0.2×1

*LUL�>J�PLQ@
Spindle speed

25,000 30,000

$YDQ]DPHQWR�[PP�PLQ] 
Feed 2,500 1,000 540 540

3URI��GL�WDJOLR�[PP]
Depth of cut

ap 0.2
ae 0.5

6WHS�ODWHUDOH��0.05 
pick feed 6WHS�ODW��0.03 6WHS�ODW���0.02

6RYUDPHWDOOR�[PP]
Stock

0.03 0.01
－

（VROR�VSLJROL�0.005） 
Only corner part

－

7HPSR�GL�ODYRUD]LRQH
Machining times

39�PLQ
39 min

40�PLQ
40 min

1�RUH�3�PLQ
1 hr 3 min

47�PLQ
47 min

1�RUD�26�PLQ
1 hr 26min

0
DWULFH

Die

6JURVVDWXUD
Roughing

)LQLWXUD
Finishing

MRBSH230SF
R0.25×1.5

MRBSH230SF
R0.2×1

30,000

540

ap 0.01 
ae 0.03 6WHS�ODW��0.01

0.003 －

1�RUH�11�PLQ
1 hr 11 min

35�PLQ
35 min

55XXJJRRVVLLWWjj 
Roughness

33UUHHFFLLVVLLRRQQHH 
Accuracy

1 2

8WHQVLOH
Tool

MRBSH230SF
R0.5×2

MRBSH230SF
R0.2×1

Ra 0.145 0.080

Rz 1.192 0.521

88QQLLWWjj��>>ѥѥPP@@���� Unit [ μm ]

6WUXPHQWR�GL�PLVXUD��.H\HQFH�9.�;��� 
Measuring Instrument : Keyence VK-X250

A B C

7DUJHW
Target

0.958mm 90°0′00″ 0.883mm

$WWXDOH
Actual

0.958mm 90°15′10″ 0.888mm

(UURUH
Error

0.000mm 0°15′10″ 0.005mm

A
B

66HH]]LLRRQQHH��GGHHOOOODD��IIRRUUPPDD��DD��99��FFRRQQYYHHVVVVDD

R0.2

R0.1

0.4
C

Convex V shape cross section

1

2

00DDWWHHUULLDDOOHH：：YXR3（61HRC）
Material 

55HHIIUULLJJHHUUDDQQWWHH：：00LLQQLLPPDDOOHH 
Coolant  Oil mist

77HHPPSSRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��77RRWW：：����RRUUHH��������PPLLQQ 
Total machining time 5hr 41min

'LPHQVLRQH�SH]]R��60 × 60mm 3URIRQGLWj�GL�WDJOLR：4mm 
Work size  Cutting depth

77HHPPSSRR��OODDYYRRUUDD]]LLRRQQHH����
����RRUUHH��������PPLLQQ
Machining time : 3hr 16min

77HHPPSSRR��OODDYYRRUUDD]]LLRRQQHH����
����RRUUHH��������PPLLQQ  
Machining time : 1hr 46min

33UUHHPPLL��OODDPPLLHHUUDD 
Blank holder

00DDWWUULLFFHH 
Die

��==RRQQDD��IIUUHHVVDDWWDD ��Milling part

 ��==RRQQDD��IIUUHHVVDDWWDD  
Milling part

※,O�WHPSR�GL�ODYRUD]LRQH�WRWDOH�
LQFOXGH�LO�SURFHVVR�GL�HOHWWURHURVLRQH�
�]RQD�ELDQFD��H�OD�ODYRUD]LRQH�GHOOD�
PDWULFH�H�GHO�SUHPL�ODPLHUD
※Total machining time includes WEDM

process (white part) both blank holder
part and die part



((VVHHPPSSLLRR��GGLL��OODDYYRRUUDD]]LLRRQQHH 3  Machining Case 3

88VVXXUUDD��GGHHOO��IILLDDQQFFRR 
Tool wear

55XXJJRRVVLLWWjj 
Roughness

33UUHHFFLLVVLLRRQQHH 
Accuracy

0DWHULDOH：HAP40（65HRC）
Material

55HHIIUULLJJHHUUDDQQWWHH：：00LLQQLLPPDDOOHH�� 
Coolant  Oil mist

77HHPPSSRR��GGLL��OODDYYRRUUDD]]LLRRQQHH��77RRWW뻭8 RRUUHH��46��PPLLQQ 
Total machining time 5hr 41min

'LPHQVLRQH�SH]]R��Φ 25 × 50mm ������3URIRQGLWj�GL�WDJOLR：6mm 
Work size  Cutting depth

3URFHVVR
Process

6JURVVDWXUD
Roughing

5LSUHVD
Stock removal

6HPLILQLWXUD
Semi-finishing

)LQLWXUD
Finishing

8WHQVLOH
Tool

MRBSH230SF
R1 × 6

MRBSH230SF
R0.5 × 5

MRBSH230SF
R0.5 × 5

MRBSH230SF
R0.5 × 5

6SRJOLD�IURQWDOH
Rake side

7DJOLHQWH�SHULIHULFR
Peripheral cutting edge

7DJOLHQWH�DO�FHQWUR�5
R end

cutting edge

3URFHVVR
Process

6JURVVDWXUD
Roughing

5LSUHVD
Stock removal

6HPLILQLWXUD
Semi-finishing

)LQLWXUD
Finishing

8WHQVLOH
Tool

MRBSH230SF
R1 × 6

MRBSH230SF
R0.5 × 5

MRBSH230SF
R0.5 × 5

MRBSH230SF
R0.5 × 5

*LUL�>J�PLQ@
Spindle speed

20,000 12,000

$YDQ]DPHQWR�>PP�PLQ@ 
Feed 1,600 920 920 460

3URI��GL�WDJOLR�[PP]
ap × ae

Depth of cut
0.15 × 0.3 0.03 × 0.1

)LDQFR  Side face
0.03×0.02

6XSHUILFLH  Surface
0.02×0.05

6WHS�ODWHUDOH�0.015 

6RYUDPHWDOOR [PP]
Stock

0.03 0.01 ー

7HPSR�GL�ODYRUD]LRQH
Machining time

24�PLQ
24 min

3 RUH�8�PLQ
3 hr 8 min

1�RUH�8�PLQ
1 hr 8 min

4 RUH�6�PLQ
4 hr 6 min

)LDQFR
Side face

Ra 0.031

Rz 0.225

1

7DUJHW
Target

20.644

$WWXDOH
Actual

20.647

(UURUH
Error

0.003

6WUXPHQWR�GL�PLVXUD��.H\HQFH�9.�;��� 
Measuring Instrument : Keyence VK-X250

6WUXPHQWR�GL�PLVXUD��PLFURVFRSLR�1LNRQ�00��� 
Mesuring instrument : Nikon microscope MM-60

5LGX]LRQH�GHO�ILDQFR�������PP�
�GRSR���RUH�GL�FRQWRUQDWXUD�
R edge retreat amount 0.003mm�

after side finishing for 2 hours

88QQLLWWjj��>>ѥѥPP@@���Unit [ μm ]

88QQLLWWjj��>>ѥѥPP@@������ Unit [ mm ]

0.003mm

1


