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

MRBSH230SF RO.05 ~ R3 £ 83 HA X 1otal 83 sizes
#|IRd—F 1T U7 LPlus BEN

MUGEN COATING PREMIUM Plus

MEL(L - MEFEEDRVHTO—T > 7 %%, 70HRCE TEEREH O
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New developed coating realized cutting hardened steel up to 70HRC with high oxidation resistance and abrasion resistance
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Features of hardened steel

60~70HRCOEEEHZ LTI T T 3BRDIRREL TR WEMOBEEPEHMEA E U
NIFOYHSENIEEICTELLBET, ZOIHTENLTIE [BARKER] ICXW

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...
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B [ER| "EETIDIEHTEAEEUNPIKAHUETY Shearing action

Tools to wear easily causing frict

W [HZ] TO—FT 12 IHEEL. BEMETT S8
TENERELPTBVET

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

B [FHEH] PREVETIEARELPTSBRNET

Tool is easily damaged if impact force is large B

wEn

Impact force

Friction
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Coating structure

EIEIBS D FEIC L DB EEIMZ
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Oxidation resistantlayer  Reduced coating hardness is avoided by suppressing oxidation
caused by heat generated during machining process

EiEREE

Ultra micro aystal structure
HEEEE SEEEOVHICHZREEE T IREE
Hard coating layer ~ FE&HNZFET

Reduce tool wear with coating hardness that can withstand
cutting hardened steel

aEeE

carbide

Wb RmE
micro crystal structure
BREERRE SRrfr<@ESEEnBE’CEN
High adhesion coating layer 2| - AN VEEETY
Structure combines hard to crack and difficult to peel off
with micro arystals excellent adhesion to cemented carbide
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Work material hardness
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MUGEN COATING MUGEN COATING 60~70HRCOD

MUGEN COATING
PREMIUM PREMIUM Plus
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Optimized for cutting 60 to 70 HRC material

S,
or aterial Hardness HRC
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Role of coating

Tt LR AR IS ERHRE (ERlEasE) EWRE (MiEEEs)
Oxidation resistant layer Hard coating layer (Ultra micro crystal structure) ngh adhe5|on coating layer (micro crystal structure)

EEFBETDIA—Y BHEREBBENIDIA—Y
Image of wear progress cross section of coating Image diagram of crack growth and adhesion
HRARHAE
Cross section of coating
ERCHLEREINZ
GHELIC< LSS
Structure that is difficult to
crack and propagate when
impact forced
BIRIBFDFEE SR LB ELIZL U R S U T E R TUICL L
Prevents oxidation due to heat generated Tool wear can be reduced when machining Hi h adhe5|on
during cutting on high hardened steel 9

HAP40 (64HRC) ICXi9 2 T EFdnLbER

Tool life comparison for HAP40 (64HRC)

tIHIZ%Hn= 20,000min", vf= 1,600mm/min, ap 0.15 X ae 0.3mm, 7—5> bk FILI AN
Cutting condition n=20,000 min-', Vf= 1,600mm/min ap 0.15xae 0.3mm, Coolant: Oil mist

MRBSH230SF ftittam A fth#t s B fth#tsa C

Other tool brand A Other tool brand B Other tool brand C

EREE

Wear pictures

EE£ER -0.102mm EE£EI -0.137mm FE£EE -0.190mm FFEEIG :0.157mm

Wear width:0.102mm Wear width: 0.137mm Wear width:0.190mm Wear width:0.157mm

MTEE 70 93

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

MRBSH230SF

70HRCOSEEMICHWTERFN CERERIHENITZRIBELEY

Achieves long-tool life and high precision cutting even for 70 HRC hardened steel
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Features

™ —

23> 0.002 mm
Tolerance range

ROOS -~ R3 @ 83 'U"f . Total 83 sizes

R@

+0. 003

sdfi)

-0.001
-0. 003

.| _7__’( yg\\ Coating

RABEFEIERD 1/2%
BEEUVIHEE

R accuracy is based on a half
value of actual diameter

MEEE - TMEFEEOSVHI—FT1 2T
#|RI—F 4> T FUZ7L Plus

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

BIETHNALTVET
Introduced in the previous page

2 4K shape

2-1

tIHISEZ{ER T 2UINIRIR

Cutting edge shape with reduced cutting load

2-2

REREHLTEVElIEZRIR

Achieves high rigidity with optimal tool overhung

BREFDF v IRLEREY v T

High accuracy precision shank supported shrink fit chuck

2-3

AL—AXTORBREEDRRVSHEER R IR

Highly accurate R shape that is smooth and seamless

% *Z Material

3

Mg Zm S BroB 4 i FiEEe

Super micro grain carbide with improved fracture

resistance




EEE&I&I Hardened Steel

Feature

2-1

YHBEZERT 3R 7+ TUNIRIR EMIRIEEZ ER U IEHHmMORAT
BEEH LY URSG CERELGIHEINIZRBLELE

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

YIEIEmD E

Improved machinability

27 R P

Shape Cutting edge

MRBSH230SF —iRNGREELIY RSV

General end mill for hardened steel

FINHFAR
Cutting edge shape

FINHFZR
Cutting edge shape |
]

RIT 4 IA5E *ﬁ‘v‘-;r TH%k

Positive cutting edge Negative cutting edge
RIT 1 TRRRC K DUIHIGHEHER. HRMOEAT VHaEAB< 232 AT « TRERK
SEEMYEIN I TERIFEVLWTINIFIR 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

S A THERERAL ik REGREHUR

Improved cutting accuracy Shape Optimal overhung length

MRBSH230SF EEOVY VIR

Normal shank length

REHULEELSTE. BAMHRETOINIA T TERSHUAIRL. EAIMHIARE

Possible to machining with high rigidity, with short tool overhung Tool overhung length is long, and tool rigidity is low

a—-bovyo

short shank

PP SREmEEeF oy M A

Compatible with high accuracy shrink-fit chuck Shape High accuracy shank

= ——— Rl
: —0.003 -
- 0.002 mm | .

-0.003
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High precision and long tool life even for hardened steel up to 70 HRC

Feature

2-3

ROSHBED DBSUEICKTE. I<VENDDLHEBZHL
RIBEDEREE(LZRIR

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

oK REBEDSHREL

shape Highly accurate R

BVREE

High accuracy R

FISTEHER R@&

PATEND PENDING +0. 003
ROO° X T
=] DHREEEL S AR
%};'I « Se:mless Peripheral cutting edge
or

+0.003 mm J—f\j\
0 o
- 0.003 mm £ [ S

DEEFRLL

Seamless
90°
<«

4SOETHSTIW

\
) End
f} cutting
ROO° FHi( edge
DHEEEH
Seam 0° - R90° point

—BBTR

General shape

adeys |esausn

Yk L CARH—

+0.003mm 1+

* REBEREARDIREREE LEE

R accuracy is based on a half value of actual diameter

Feature ﬂﬁ‘j@*@l@tlﬁ‘t %*Z EE?*Z

Upgrade abrasion ability Material  Carbide material

#En0 [BRMAIFEESE] =xmL
M. MEEICELE L

New material adopted l'Super micro grain carbide | to specialize
abrasion resistance and fracture resistance.



Eﬁﬁgﬁﬁl Hardened Steel

EEEH”HIEW“ 1 AITRZIR Cutting shape

High precision cutting sample 1 Ry M : 8 mm X 8 mm X HITEE 6 mm

HAP72 (7OHRC) . ;-'T__:EYU %@ﬂfﬁ*ﬁfi‘tb?ﬁ Pocket Size cutting depth
HAP72 (70HRC) : Comparison of dimensional accuracy after rough cutting
T8 Tool : MRBSH230SF R1 X 6

NIAS AR N 4 EOESRRRY
Cutting content : Roughing contour lines for 4 pockets

UM Stock :0.02mm

JHWHE Target 1 7.960mm

SITBSRE Cutting time 120 2 min/ @ per pocket

JIT/SZOEHF Tool path : ZFEHRTENIT Roughing contour line HAP72 (70HRC)

"E:mu Roughing

n=16,000min" Vf = 1,200mm/min ap 0.1 X ae 0.3mm Z*-1JLX Xk OilMist
NIBETEDYARZE |

Iggﬁﬁ?g 80 ﬁ’]ul?& Dimensional error each rough cutting time 0'0A36
Tool wear condition after 80min machining o @ﬂﬁd 7
er tool Dran: ,
MRBSH230SF {th$t 58 Other tool brand
s - 80 S THIRD 1/3
ES e
—w other tool brandparea °
s
#E - o
ts M 0.01 0.012
0.006 MRBSH230SF
- _ KIS R 0.003 »
bl it} 2 . & W o
0.055mm 0.102mm fbit & (Cx U TRE LIcHERBE
Realized stable demensional accurasy compares to other tool brand
=faE Il TEG] 2
High precision cutting sample 2
HAP72 (70HRC) : £ E(FIITEDTERBEE PILESRE Cutting time 1324 min/ Ry K per pocket
HAP72 (70HRC) : Comparison of dimensional accuracy after finish cutting IT/SXDEES Tool path : HE#Rt T (BIE)
s | MRBSH230SE R1 X 6 Contour line finishing
Too : X "
= | € FERAFINT (EE)
MINE SARTY N EOEETIIT //// Scanning line finishing

Cutting content :Finishing cutting for 1 pocket

£ EIFIII rinishing

n= 16,000min" VVf= 1,000mm/min ap 0.03 X ae 0.03mm ZF-JLXXX K 0l Mist

HITHZYR Cutting shape

AT Y RAT 130 mm X 30 mm X JITSES 6 mm
Pocket Size cutting depth

0.008

SHERZE fitfmd 1/2

Dimensional erroris 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

RERE [mm]
dimensional error

ik

0.002

fisttma s thE U CEEE Rt LI T2 K18
HAP72 (7OH RC) Realized T\?gh precision fin'i_sjh i?g coc:n pares to other tool brand




MRBSH230SF RO.05 ~R3 £283#T1X +?o+‘
Plus

W|RO—F r > 7 L X7 ALPlus

EEERSHER2MN0O> 73y IR=LI> R)VRERDRIGE 3= v 2791
MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel
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RIBEIERIEN1/2%
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R accuracy is based on a half
value of actual diameter

R=0003 % | &
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® 70HRCO R © b B S TLE U PIHliaE % 1. BEIM Work Materiol
O ST (CHIFI—7 1 27 FL 37 APUSERS, BRI - WA ATE L, S
o i i3I A 6)_E XU B & BN % (T 5 N AR ST =

Hardened Steels

ORIEE(Z£0.003mm (RIEEEFENRDI/2ZEELTS)

FHEME

Actual Effective Length

® v U IRREF-0.00TmMmA 5-0.003mMmOD iS5 E k. 4.SHECG’O 60H‘I;C70

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

o Developed rew MUGEN COATING PREMIUM Plus to Lpgrade oxidation resistance and ®) ©
abration resistance. 7 — 5 Rles

® Adopt optimized new tool material and tool design to reduce cutting load. Indlined Angle

o R accuracy is £0.003mm (R accuracy is based on a hall value ol aclual diameler).

o Shark diameter to.erance , nigh accuracy type, is - 0.001 ~ - 0.003. BT (S5 © mm / (@4 : ©]  Unit [Size : mm / Retail Price : JPY]

—1— RNo. . (R)‘ y (e1) (2) (D) (dz,) (7r) N (S‘) . ( %2) (L) S Actual edei\Zg\mgt?é:zz:—dEifmx{ﬁed angle
Code No. A—L+E| BFR A= HE E—F{§ A Vv /7& YvYIR| 2R Retail Price of workpiece.
Radius | UnderNeckLength | Lengthof Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | Shanklength | Overall Length 30° ' 1°30° 2° 3°

08-00537-00052 0.2 0.07 | 0.1 0.085| 15° 4 27.4 35 9,000 | 0.23 | 0.24 | 0.24 | 0.25 | 0.27
08-00537-00053 | RO.05 0.3 0.07 | 0.1 0.085| 15 4 27.3 35 9.200 | 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 9,900 0.54 0.56 0.57 | 0.59 | 0.64
08-00537-00072 RO.075 0.3 0.1 0.15 | 0.13 15° 4 27.4 35 9,500 | 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 9,900 | 0.55 | 0.56 | 0.58 | 0.60 | 0.65
08-00537-00101 0.3 0.15 0.2 0.18 15° 4 27.5 35 7,200 0.34 0.35 0.36 | 0.37 | 0.39
08-00537-00102 RO.1 0.5 0.15 | 0.2 0.18 15° 4 27.3 35 7,200 | 0.55 | 0.56 | 0.58 | 0.60 | 0.64
08-00537-00103 0. 0.75 | 0.15 | 0.2 0.18 15° 4 27.1 35 7,200 | 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 7,200 | 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 7.100 | 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 /7,100 | 0.65 | 0.67 | 0.69 | 0.71 | 0.75
08-00537-00152 | RO.15 0.75 | 0.2 0.3 0.28 15° 4 27.3 35 7,100 | 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 7,100 | 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 7600 | 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 5,200 | 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 5,200 | 0.87 | 0.90 | 0.92 | 0.95 | 1.01
08-00537-00203 RO.2 1 0.3 0.4 0.37 15° 4 27.2 35 5,200 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 5,400 | 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 5,500 | 2.11 | 2.18 | 2.25 | 2.33 | 250
08-00537-00206 2.5 0.3 0.4 0.37 15° 4 25.7 35 5,700 2.63 2.72 2.81 290 | 3.13
08-00537-00252 1 0.35 | 0.5 0.46 15° 4 27.3 35 5200 | 1.10 | 1.13 | 1.16 | 1.19 | 1.27
08-00537-00253 1.5 035 | 0.5 0.46 15 4 26.8 35 5.200 | 1.61 1.66 | 1.71 | 1.77 | 1.89
08-00537-00254 | RO.25 2 0.35 0.5 0.46 15° 4 26.3 35 5,200 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 5,200 | 265 | 2.73 | 2.82 | 2.92 | 3.14
08-00537-00256 3 0.35 | 0.5 0.46 15 4 25.3 35 5200 | 3.16 | 3.27 | 3.38 | 3.49 | 3.76
08-00537-00300 1 0.45 0.6 0.56 15° 4 27.5 35 4,500 1.10 1.12 1.15 1.19 1.26
08-00537-00301 1.5 0.45 | 0.6 0.56 15° 4 27.0 35 4,700 | 1.61 | 1.66 | 1.71 | 1.76 | 1.88
08-00537-00302 2 045 | 0.6 0.56 15 4 26.5 35 4,100 | 213 | 219 | 2.26 | 2.34 | 2.50
08-00537-00303 | RO.3 2.5 0.45 0.6 0.56 15° 4 26.0 35 4,200 2.65 2.73 | 2.82 291 3.12
08-00537-00304 3 0.45 | 0.6 0.56 15° 4 25.5 35 4200 | 3.16 | 3.26 | 3.37 | 349 | 3.75
08-00537-00305 3.5 0.45 | 0.6 0.56 15 4 25.0 35 4,300 | 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 4,300 | 420 | 433 | 4.48 | 4.64 | 4.99
08-00537-00402 2 0.6 0.8 0.76 15° 4 26.9 35 4,100 | 213 | 219 | 2.25 | 2.32 | 2.48
08-00537-00403 RO.4 3 0.6 0.8 0.76 15° 4 25.9 35 4,300 | 3.16 | 3.26 | 3.36 | 347 | 3.72
08-00537-00405 : 4 0.6 0.8 |0.76 15° 4 24.9 35 4300 | 4.19 | 433 | 447 | 4.62 | 497
08-00537-00406 5 0.6 0.8 0.76 15 4 28.9 40 4300 | 5.23 | 540 | 558 | 577 | 6.21
08-00537-00501 2 0.75 | 1 0.95 15° 4 27.3 35 3,500 | 2.14 | 2.20 | 2.26 | 2.33 | 2.48
08-00537-00502 25 075 | 1 0.95 15° 4 26.8 35 3,500 | 266 | 2.73 | 282 | 2.0 | 3.10
08-00537-00503 3 075 | 1 0.95 15 4 26.3 35 3,500 | 3.18 | 3.27 | 3.37 | 3.48 | 3.72
08-00537-00504 RO-5 4 0.75 | 1 0.95 15° 4 25.3 35 3,900 | 4.21 | 4.34 | 448 | 4.63 | 497
08-00537-00505 5 0.75 | 1 0.95 15° 4 29.3 40 3,900 | 524 | 541 | 559 | 5.78 | 6.21
08-00537-00506 6 075 | 1 0.95 15 4 28.3 40 4300 | 6.28 | 648 | 6.69 | 6.93 | 7.45

X—F—Fik MRBSH230SF A—)L#ER) XB R (2 1) ZIBRLTLESL, H(7)IBEETY .
‘ When you order, indicate MRBSH230SF (R) (2 1). #( ) is reference value.



BT [<h5% 0 mm / @4 : ] Unit [Size : mm / Retail Price = JPY]

J— KNo. . (R)‘ ) (21 Q) D) (d2) (r) R (?‘) ol ( Q\Z) (L i | Actual edei\lzgnagiﬁé:zgiﬁiﬁﬁﬁed angle
Code No. A=L¥E| BFR AR AR BME BR (VIR VIR ER Retail Price of workpiece.
Radius | UnderNeckLength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | ShankLlength | Overall Length 30 1° 1°30° 2° 3°
08-00537-00602 24| 0.9 1.2 1.15 15° 4 27.2 35 5,100 255| 262 | 269 | 277 | 295
08-00537-00603 4 0.9 1.2 1.15 15° 4 25.6 35 5,100 421| 433 | 4.47| 4.61 494
08-00537-00605 | 06 6 | 09 | 1.2 | 105 | 15 | 4 | 286 | 40 | 5600 | 6.27| 6.47| 668 691 | 7.43
08-00537-00606 8 0.9 1.2 1.15 15" 4 26.6 40 5.600 8.34| 8.61 8.90 | 9.21 9.91
08-00537-00752 3 1.1 1.5 1.45 15° 4 27.2 35 4,000 317 | 3.25| 3.34| 3.44 | 3.66
08-00537-00753 4 1.1 1.5 1.45 15° 4 26.2 35 4,000 420 4.32| 4.45| 459 | 4.91
08-00537-00754 | RO.75 6 1.1 1.5 1.45 15 4 29.2 40 4,000 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 4,200 834 | 860| 8.88| 9.19 | 9.88
08-00537-00756 10 1.1 1.5 1.45 15° 4 25.2 40 4,500 | 10.40|10.74 | 11.10 |11.49 | 12.36
08-00537-00805 | RO.8 8 1.2 1.6 1.55 15° 4 27.4 40 5.600 8.33| 860| 8.88| 9.18 | 9.87
08-00537-01000 3 1.5 2 1.94 15° 4 28.1 35 3,500 3.18| 3.25| 334 | 3.43 | 3.63
08-00537-01001 4 1.5 2 1.94 15° 4 27.1 35 3,500 421 432 | 4.45| 458 | 4.87
08-00537-01002 R1 6 1.5 2 1.94 15° 4 25.1 35 3,900 6.28| 6.46 | 6.66| 6.88 | 7.36
08-00537-01003 8 1.5 2 1.94 15° 4 28.1 40 4,200 8.35| 860 | 888 | 92.18 9.84
08-00537-01004 10 1.5 2 1.94 15 4 26.1 40 4,200 | 10.41|10.74|11.10 |11.48 | 12.33
08-00537-01005 12 1.5 2 1.94 15° 4 29.1 45 4,200 | 12.48]12.88 | 13.31 | 13.77 | 14.82
08-00537-01252 6 2.3 2.5 2.4 15° 4 26.0 35 5,200 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 4,600 8.42| 8.67 | 893 | 9.22 | 9.88
08-00537-01254 ' 10 2.3 2.5 2.4 15° 4 27.0 40 5500 | 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 5,600 15.65| 16.15 | 16.69 | 17.27 | Free
08-00537-01500 6 2.5 3 2.85 15° 6 33.1 45 4,200 6.44| 6.61| 6.79| 7.00 | 7.45
08-00537-01501 8 2.5 3 2.85 15° 6 31.1 45 4,200 8.5 8.75| 9.01| 9.29 | 993
08-00537-01502 10 2.5 3 2.85 15° 6 29.1 45 4,800 | 10.57]10.89 | 11.23 |11.59 | 12.42
08-00537-01503 | R1.5 12 2.5 3 2.85 15° 6 27.1 45 5.000 12.64 | 13.03 | 13.44 [13.89 | 14.91
08-00537-01504 14 2.5 3 2.85 15° 6 30.1 50 5600 | 14.71|15.17 | 15.66 |16.19 | 17.39
08-00537-01505 16 2.5 3 2.85 15° 6 28.1 50 5,600 | 16.77|17.31 | 17.88 |18.49 | 19.88
08-00537-01506 20 2.5 3 2.85 15° 6 29.1 55 5,400 | 20.91|21.58 | 22.31 |23.09 | 24.85
08-00537-02000 8 3 4 3.8 15 6 32.8 45 4,300 8.58| 881 | 9.06| 9.33 | 9.93
08-00537-02001 10 3 4 3.8 15° 6 30.8 45 4,300 | 10.65|10.95 | 11.28 | 11.63 | 12.42
08-00537-02002 R2 12 3 4 3.8 15° 6 28.8 45 5600 | 12.72]13.09 | 13.49 | 13.93 | 14.90
08-00537-02004 15 3 4 3.8 15° 6 30.8 50 5,600 | 15.82|16.30|16.82 |17.38 | 18.63
08-00537-02005 20 3 4 3.8 15° 6 30.8 55 5,600 | 20.99|21.65 | 22.36 |23.13 | Free
08-00537-02006 25 3 4 3.8 15° 6 30.8 60 5,600 | 26.16|27.00 | 27.90 | 28.88 | Free
08-00537-02502 10 3.5 5 4.8 15° 6 32.7 45 6,500 | 10.63|10.92 | 11.22 | 11.55 | Free
08-00537-02503 | R2.5 15 3.5 5 4.8 15° 6 27.7 45 9,000 | 15.8 |16.27 |16.77 | Free | Free
08-00537-02504 20 3.5 5 4.8 15° 6 27.7 50 9,100 | 20.97|21.62 | Free | Free | Free
08-00537-03000 10 6 6 5.7 - 6 34.4 45 7,000 Free | Free | Free | Free | Free
08-00537-03001 15 6 6 5.7 = 6 29.4 45 7,000 Free | Free | Free | Free | Free
08-00537-03002 | R3 20 6 6 5.7 - 6 29.4 50 7,000 | Free | Free | Free | Free | Free
08-00537-03003 25 6 6 5.7 = 6 29.4 55 7,000 Free | Free | Free | Free | Free
08-00537-03004 30 [ 6 5.7 — 6 29.4 60 7,200 Free | Free | Free | Free | Free
MRBSH230SF 7RA—JL3#E R) XE TR (2 1) #BRUL TSV, #(Y)IBBETT,

A—9—TK

When you order, indicate MRBSH230SF (R) X (£ 1).

#(7) is reference value.

@ VIRBSH230SF MEA (1) (315 TY. BAMREICER (1) 127680 ET,

@ Neck taper angle () of MRBSH230SF is 15°. Our other products have a neck taper angle (7) of 12°.

=

_|

MRBSH230SF

"JF =

_I

MM R TEA 12° £ TVET

Our other products have a neck taper angle () of 12°



MRBSH230SF

tﬂﬁ“%ﬁ:;’;%ﬁ Recommended Milling Conditions

HHIF ) N Z AN AL RARE
Work Material High Speed Steels / Hardened Steels High Speed Steels High Speed Steels
SKH51+SKD11 (~62HRC) SKH55*HAP40 (~66HRC) SKH57+HAP72 (~70HRC)
o | HTE AR VAHE %) S@pfﬁ SV ARE ) S@piﬁ V)V AHE B s@piﬁ
;Zgifusl i T ﬁo;ibﬁ Depth of Cut Feed Speed Depth of Cut Feed Speed Depth of Cut Feed Speed
enah L/D apmm | aemm | mm/min | min’ apmm | aemm | mm/min | min’ apmm | aemm | mm/min | min’
0.2 2 0.002 | 0.005 100 | 40,000 | 0.002 | 0.003 70 | 40,000 | 0.002 | 0.003 50 | 40,000
RO.05 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
RO.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 33 0.002 | 0.005 120 | 40,000 | 0.002 | 0.003 70 | 40,000 | 0.002 | 0.003 50 | 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
RO 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
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 | 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
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
RO.2 1 25 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
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
RO.25 2 4 0.01 0.02 650 | 40,000 | 0.007 | 0.01 400 | 35,000 | 0.007 | 0.01 270 | 30.000
25 5 0.007 | 0.01 530 | 40,000 | 0.005 | 0.007 360 | 35,000 | 0.005 | 0.007 240 | 30,000
3 6 0.007 | 0.01 420 | 35,000 | 0.005 | 0.007 320 | 35,000 0.005 | 0.007 220 | 30.000
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
RO.3 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
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
RO.4 B 3.75 0.05 0.1 1,600 | 35000 | 0.05 0.05 1,200 | 30,000 | 0.03 0.05 900 | 25,000
4 5 0.04 0.06 1,200 | 30,000 [ 0.03 0.05 860 | 25,000 | 0.02 0.05 640 | 20,000
B 6.25 0.03 0.05 1,000 | 25,000 | 0.02 0.03 620 | 25,000 | 0.015 | 0.03 460 | 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
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
RO5 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




HHIF ) N Z AN AL RARE
Work Material High Speed Steels / Hardened Steels High Speed Steels High Speed Steels
SKH51+SKD11 (~62HRC) SKH55*HAP40 (~66HRC) SKH57+HAP72 (~70HRC)
| s | PEE VAHE %) S@pi‘ﬁz SV ARE ) S@piﬁ V)V AHE B s@piﬁ
R;ZJUSZ i T ﬁo;ibﬁ Depth of Cut Feed Speed Depth of Cut Feed Speed Depth of Cut Feed Speed
enah LD apmm | aemm | mm/min | min’ apmm | aemm | mm/min | min’ apmm | aemm | mm/min | min’
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 3.3 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
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
RO.75 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
RO.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
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 1400 | 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
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 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
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
R1.5 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
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 | 15000 | 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
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 3 0.2 1.2 2,500 | 12,000 | 0.2 0.7 2,000 | 10,000 | Q.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
10 1.7 0.3 1.2 2,500 | 8,000 0.2 1 2,000 | 7,000 | Q.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
R3 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
S 1 UPAKED ap (F#AEOYIAZRE . ae [FHEAaOTAARRIZRUET,
% 2 DTWUBFNRET 2 BAE. MBIORU TUHIRGFZAEL TS0,
# 3 O—F —BEDOPEIBEN 2 < BB CIE. FHICUEIERHORER Y —LINRBLIC=RLTUIZS 0,
4 DT ERDTE S, HUBIGTRELTIET L,
#5 | BORFTERBES B SEHELEY, DLy NI TR EEERT 256, BERERE CHERZSL,
#E FOFTILIANTI =T NEBEDHLET .
Notes %1 Depth of cut ap indicates Axial Depth of Cut, ae indicates Radial Depth of Cut.
%2 In case of chattering etc., please zcjust cutting cendit'ons if necessary.
%3 At poinT where ~tting load 's Figh such as at corners, pay attenticn to setting cutting conditions and tool paths particular.y.
3£ Adjust both spindle speed and feed at the same -ate.
#5 A shrink (il Lype is ‘ecommerced or holcing Lool. When using collel Lype or olhers, striclly adhere Lo miniman gripoing lengLh.
%6 We recormmend using oil mist coolart.




A TE651 1

Machining case 1

#H HAP72 (70HRC)
Material : HAP72 (70HRC)

7-5h AL NIRAR
Coolant : Oil mist

winTesrs: 11 B3R 33 9

Total machining time : 11hr 33min

D—JH%4X: ¢ 40(1H 50 X 45 mm)
Work size : dia 40 (Base 50x45 mm)

MRS 1 6mm

Cutting depth: 6mm

HeEnTEm : 6§51 57 53

Peripheral gear machining time : 6hr 57min

ITE FEERY) ot b T
Process Roughing Semi-finishing Finishing
FERATIE MRBSH230SF MRBSH230SF MRBSH230SF
Tool R1X6 R1 X6 R1X6
OF5E [min™']
Spindle speed 12,000
A1) [mm/min] 1,800 1,200
< = 3 S te‘y77 1—RK
$0WIAKE [mm] EvI71—NK0.1
Depth of cut ap 0.06 x ae 0.3 Pick feed P'O-O3
ick feed
5% U Imm] —
Stack 0.03 0.01
IS 205365 5159 3BEE307
I =R= S0 Milling part Machining times 2 hr 36 min 51 min 3 hr 30 min
e 4 B 36 4
Insidelgealy Inside gear machining time : 4hr 36min
LT3R b)) thft £ T
Process Roughing Semi-finishing Finishing
fFRATER MRBSH230SF MRBSH230SF MRBSH230SF
Tool RO.5X6 RO.5X6 RO.5X6
Ol#5#4 [minT']
Spindle speed 14.000
1) [mm/min] 1,000 700
A= EyI771—NR EvyI771—R
TSLHRE MM 250,03 x ae 0.15 0.05 0.02
P Pick feed Pick feed
U [mm] -
Stock 0.03 0.01
DI IAFRY 3bEfE657 2249 1EFRA8 5y
- ERZNIL Milling part Machining times 3 hr6 min 22 min 1 hr 8 min




TEER

Tool wear

[EDEIZEEE] n :12,000min?, #E/ &9 VF:1,800mm/min, {t_Lt Vf:1,200mm/min

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

HAP72 (70HRC) MRBSH230SF R1 X 6
NIOIEERE
clftﬂ;v carcler, B Roughing daft ' Semi-finishing f+_E (' Finishing
(70HRC) 2 B5R 36 3 514 3 8% 30
2hr36min 51min 3hr30min

IT<LVE

Rake face

SLER
Peripheral
cutting edge

R SoimE8
R end
cutting edge

@0

Roughness B Unit [ um ] PNV B{i7 Unit [mm ]

(A : @ @ @
wRTE MRBSH230SF | MRBSH230SF
RTE MRBSH230SF MRBSH230SF Tool R1X6 RO.5X6
Tool R1X6 RO.5X6 EME
LB 24.500 15.480
Target
Ra 0.133 0.137 0.282 :
e 24.505 15.472
Actual
Rz 0815 1.336 1.676 wﬁ 0.005 0.008
AIFEHE % — T > RAIVKX250 BIFEHE: = 0> MAETEHIENM-60

Mesuring Instrument: Keyence VK-X250 Measuring instrument : Nikon microscope MM-60



HHIEWJ 2 Machining Case 2

T7ATI0%27H92TL

Fine blanking machining sample

Material

Coolant Oil mist

wTes - 7 B3R 27 9

Total machining time 7hr 27min

Work size

Bz )

DTHERS : 5 SR 41 5

Machining time : 5hr 41min

I 8= 0T Milling part

7-5h AL IR

#wHimt : YXR3 (61HRC)

D—JH414X:60 X 60mm HILTES : 4mm

Cutting depth

part and die part

ot

POTHSRS : 1 B5RS 46 &3

Machining time : 1hr 46min

[ Eifins

Milling part

AR TESRIC FRIBE X T I,
REER @B HSENTLET

#Total machining time includes WEDM
process (white part) both blank holder

o —

p)| N §i::100) ot b | RWEL | L %L HY V) 3% L b= T EF
Process Roughing | Semi-Finishing |Stock removal| Finishing Stock removal Stock removal Roughing Finishing
ERTER MRBSH230SF MRBSH230SF MRBSH230SF | MRBSH230SF MRBSH230SF | MRBSH230SF
Tool R1X4 RO.5%X2 RO.25%X 1.5 RO.2X1 R0.25X1.5 RO.2X1
_ o

¥R IminT] " 25,000 30,000 30,000
Spindle speed #

z 5
fg&g[mm/mml § 2,500 1,000 540 540 I 540

z =
YA EImmM] & | ap02 | EvI7s—K 005 _ _ ap 0.01 _
Depth of cut ae 0.5 pick feed pf0.03 pf0.02 ae 0.03 pro.01
FLimm] 0.03 0.01 (IEEB(#0.005) - 0.003 -

tock
Only corner part

DITEHRE 399 409 185[@3% 475 1658265 105115 355
Machining times 39 min 40 min 1 hr3min 47 min 1 hr 26min 1 hr 11 min 35 min

EHHS
Roughness

417 Unit [ um ]

T | @

EAIE | MRBSH230SF| MRBSH230SF
Tool RO.5%X2 RO.2X1
Ra 0.145 0.080
Rz 1.192 0.521

BT — I ARVK-X250
Measuring Instrument : Keyence VK-X250

¥ pf: Ev771—R pick feed

¥ pf: Ev770—RK pick feed

Accuracy

GV FRZR MR

Convex V shape cross section

A B Cc
#lvE 0.958mm | 90°0°00” | 0.883mm
Target
= 0.958mm |90°15°10” | 0.888mm
Actual
Error 0.000mm | 0°15°10” | 0.005mm

RIER: F— T > IARVK-X250
Measuring Instrument : Keyence VK-X250



DHIEEIJ 3 Machining Case 3

wutt : HAP40 (65HRC)

Material

ESPINY 0 iy § &

Coolant

Oil mist

T : 8 B5RY 46 9

Total machining time 8hr 46min

D—JH4 X ® 25X 50mm HIIES : 6mm

Work size Cutting depth
MITE FEER V) BEL Pt B Tk
Process Roughing Stock removal Semi-finishing Finishing
EHIE MRBSH230SF MRBSH230SF MRBSH230SF MRBSH230SF
Tool R1 X 6 RO.5 X 5 RO.5 X 5 RO.5 X 5
E#RE, [min'] 20,000 12,000
Spindle speed
)RR (mm/min] 1,600 920 920 460
Feed
[ BIE Sideface
S22 [mm] 0.03x0.02 By 77 +—K0.015
ap x ae 0.15 X 0.3 0.03 X 0.1 - )
Depth of cut & Surface Pick feed
0.02x0.05
& UK [mm] 0.03 0.01 -
Stock
IOTBERS 249 3 B8 s 1 B5RE85 4 B5RE65
Machining time 24 min 3 hr8min 1 hr 8 min 4 hr 6 min
Roughness Accuracy &6 Unit [mm ]
FFERE 0.003mm
(RIE L 2B5RI0 T)
B Unit[ pm]1  Redge retreat amount 0.003mm
G after side finishing for 2 hours JALME 20.644
Side face Target
HI{E
0.031 i JQT 20.647
0.225 BE | 0003

FIERE ¢ — L > R:HVK-X250 0.003mm TR : = O BLEIEFEREMM-60
Measuring Instrument : Keyence VK-X250 Mesuring instrument : Nikon microscope MM-60
TEER
Tool wear
MITRE b 140 BV L oot B e
Process Roughing Stock removal Semi-finishing Finishing
EHAIE MRBSH230SF MRBSH230SF MRBSH230SF MRBSH230SF
Tool R1 X6 RO.5 X 5 RO.5 X 5 RO.5 X 5
F<WE
Rake side
HNEX

Peripheral cutting edge

R 5EimER
Rend
cutting edge
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