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

MRBSH230SF
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High precision and long tool life even for hardened steel up to 70 HRC

Sl

Hardened Steels

MRBSH230SF RO.05 ~R3 283 HA X rotal 83 sizes
Y BRI —F 1 9 L X7 APlus

MUGEN COATING PREMIUM Plus

MER(L - TEFEMEOZVEI—T 1> 7 2%, 70HRCE TREEEHD
YIEINI A TIREIC R £ LT

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

SEEH DR

Features of hardened steel

60~70HRCOHOFEE M Z UHIN LT BEDIRRELTIE. #WEIMDOEECHEN TS
NIROVRIGENIERICEBVET, ZOLHITEINLTIE [EARER] (CXW

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...

& ABFHER
B (B "EEITDIEHIENEFELPILKKRIET Shearing action

Tools to wear easily causing frict

W IR TI—F O THBIEL. BESETT B0
TENBRLPT<BUET e

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

B [FEH] PREVWETEATEBLYIKBUET
Tool is easily damaged if impact force is large BE

Friction

T A

HiRIESE

Coating structure

YRR D FEAC K BB LZHZ
ME(LHRIRE  WROBEE T E/EEY

Oxidation resistant layer  Reduced coating hardness is avoided by suppressing oxidation
caused by heat generated during machining process

HEiEEsE
Ultra micro crystal structure
EEwEE SEEHOVEICTHA SREEE CLTEE
Hard coating layer FExAET
Reduce tool wear with coating hardness that can withstand
cutting hardened steel

R FEECE
Grain Carbide
SupEf Micro
MHEREE

micro crystal structure

ERERRE SR/ <BESEIOEEEICEN

High adhesion coating layer 2|7 « IANAREWICKLVEE T

Structure combines hard to crack and difficult to peel off

with micro crystals excellent adhesion to cemented carbide

B TEREgs

Super Micro Grain Carbide

HWHIMER

Work material hardness

oot ERI—F 1> FLITLPlus

60~70HRC®D
= 58 B 300 T IS B

™ MUGEN COATING PREMIUM Plus

= S . o
':E{\%fgteel H O Optimized fﬁ;z}z;f;l(;\lsr;gjo to 70 HRC
AR 45 HrC 60 HRC 70 HRC

Work Material Hardness

AR DIE

Role of coating

B LHRARIE FEERRE (BHMEiEaEs) REEHRRE (MEEEE)
Oxidation resistant layer Hard coating layer (Ultra micro crystal structure) High adhesion coating layer (micro crystal structure)

-
.

BT A BREREFENDAA—Y
Image of wear progress cross section of coating Image diagram of crack growth and adhesion

TRARBAE
Cross section of coating
BRECHLERENR
ERELICKULIEE
Structure that is difficult to
crack and propagate when

impact forced

BRI DFEA SHUBR ELIZL LY SOEEH O U TEEREAET LISV BEIINEL
Prevents oxidation due to heat generated Tool wear can be reduced when machining High adhesion
during cutting on high hardened steel

HAP40 (64HRC) [CXf 9 B T EHFoaLbE

Tool life comparison for HAP40 (64HRC)

tIHIZN= 20,000min-, vf= 1,600mm/min, ap 0.15 X ae 0.3mm, 7—3 >N F1ILI AR
Cutting condition n= 20,000 min-', vf= 1,600mm/min ap 0.15xae 0.3mm, Coolant: Oil mist

MRBSH230SF ftittas A fth#1aa B fth#tsa C

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

EREE

Wear pictures

EEFEME :0.102mm EEFEHE :0.137mm EEEME :0.190mm EEFE1E :0.157mm
Wear width :0.102mm Wear width : 0.137mm Wear width :0.190mm Wear width:0.157mm
IS 70 53
Machining time 70 min
3
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High precision and long tool life even for hardened steel up to 70 HRC

Sl

Hardened Steels

MRBSH230SF

RO.05 ~R3

£ 83 H—1X

Total 83 sizes

70HRCOFEEMICHVTERGFM CaRBERUHINIZRRELET

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

R

Features

9 30° || R @Y|ed i)
RN |- 0. 003 ] 338

RIBEIFRNED /2% 3D
BEEUREE

R accuracy is based on a half
value of actual diameter \/

| _7_-'{ yo\‘ Coating

Feature EDEIMER_E ik tInA

2'1 Improved machinability Shape Cutting edge

YHIBRZERY 2R T 1 TVNAFREMRIER 2 ER UIZHFM OFRAT
BEEH Y URSFn CRBEERIEINIZREBLELE

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

—iRNBREELIY RSV

MER{LE - MEFEMOSVIHI—FT1 T
#|RI—F >0 U=7L Plus

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

MRBSH230SF

FINFAFAR PINHIFAR

Cutting edge shape

General end mill for hardened steel

Cutting edge shape | T

/‘\

RIT 1 TH5E *ﬁ'-?lf7‘395’1':

AETENTULTVET
Introduced in the previous page

2 AK shape

2-1

tHI&R7Z R I TN IR

Cutting edge shape with reduced cutting load

2-2

2%L>20.002 mm

Tolerance range

REREHUCEVEIMZRIR

Achieves high rigidity with optimal tool overhung

BREFDF vy IWNEAEREY v T

High accuracy precision shank supported shrink fit chuck

2-3

AL—XTOREEDRVEIEERR R 2R

Highly accurate R shape that is smooth and seamless

% *Z Material

Positive cutting edge Negative cutting edge
RIT 1 THAFERIRC L BUHIETEHRRE. FHRMOEAT YHIEEAE< B3R HT 1 TRERIRK

SEEHIYIEINI T CEHRITEWLWETINIRZIR Negative cutting edge shape with high cutting load

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

Feature MNT{EEDOL IR =ERRTHUE

2'2 Improved cutting accuracy Shape Optimal overhung length

BEOYVY VIR
Normal shank length

TEREHUIRL., EEIERE

Tool overhung length is long, and tool rigidity is low

MRBSH230SF
ZEHUEES TE. BEMERETONIATE

Possible to machining with high rigidity, with short tool overhung

ya—-bovro
short shank

NN

‘kq=\\\\\ -

3

Mg ZE LS B e cMiFEE S
Super micro grain carbide with improved fracture
resistance

el SHEERERLDHF vy I AR BRERY VT

2'2 Compatible with high accuracy shrink-fit chuck Shape High accuracy shank

T g g ~ 0001 'TRIEV 7
¢ _ 0-003 olerance range
v 0.002 mm
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High precision and long tool life even for hardened steel up to 70 HRC

Sl

Hardened Steels

H

Feature

2-3

=L RBE

High accuracy R

shape Highly accurate R

AR REBEEDSHREIL

ROSHBEDDBEABEICHKTE. T<LENDBEBZL< L. REEDSHEELZRIR

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

$EEFERSE PATEND PENDING

MRBSH230SF

DirERRL
o Seamless

%

DHEETEAL
Seamless + 0.003 mm
0

- 0.003 mm

I ...
L

MRBSH230SF

@ R@&
Peripheral cutting edge
ROO° % T 90 £0.003

—RXBVIEAZAR

General shape

DI EENARS

ROO° FaiIC
DHEEEH
Seam 0°- R90° point

Feature

MHEEFEIER_E

Upgrade abrasion ability

e Y|

Material

Lt E Y|

Carbide material

HEMO [BeMAFEESE] ZHRAL. MEEE. MEEzEELELE

Uses a new material, [Super micro grain carbide] to improve abrasion resistance and fracture resistance.

—RRHBTR

General shape

* RIBEQIENZED122BEE UIZRE

R accuracy is based on a half value of actual diameter

a6 1

High precision machining case 1

HAP72 (70HRC) : FEEX W) & D~HERELLLER
HAP72 (70HRC) : Comparison of dimensional accuracy after rough cutting

T8 Tool : MRBSH230SF R1 X 6
NnIRs AR Y N 4 BOESFREY)
Cutting content : Roughing contour lines for 4 pockets

FRUM Stock :0.02mm

JBULVESE Target 1 7.960mm

A0TEERS Machiningtime  : 20 43 min/ {@ per pocket

DIZ/SZADEER Tool path @ EEHRFEAIL Roughing contour line

:':=:E2U Roughing

HAP72 (70HRC)

7J[|Iﬁ247t Cutting shape
ATy MAT 18 mm X 8 mm X fITSES 6 mm

Pocket Size

Machining depth

n= 16,000min-' vf = 1,200mm/min ap 0.1 X ae 0.3mm Z#-7JLX Xk Oil Mist

TEEFIARE 80 7I1T#

Tool wear condition after 80min machining

fth#t & Other tool brand

MRBSH230SF

WIS EEFER W EEFER
Frank wear width Frank wear width
0.055mm 0.102mm

=iaEGIIIER 2

High precision machining case 2

HAP72 (70HRC) : {t EFIIT# DO ERELE
HAP72 (70HRC) : Comparison of dimensional accuracy after finish cutting

TE Tool : MRBSH230SF R1 X 6
NIAS SRy M1 EOE EFIT

Cutting content : Finishing cutting for 1 pocket

T EIFII riishing

DTS & DFiEERE

Dimensional error each rough machining time 0.036
an 7
Other tool brand P
7
- 0.022
= 7 e ——
€5 A 80 HETHR RO 13
€ < - After 80min, dimensional
T is1/3
e o015~ o ompuest
5 4
N -"
RS -t [
H° 0% .01 0.012
0006  MRBSH230SF
~0.003 S
20 40 60 80 43 min

AITHEERS Machining time
IOT/NZADEER Tool path

it RIS U TRE LI HERE

Realized stable demensional accurasy compares to other tool brand

13245 min/ R4y N per pocket
SRR EFINT (@mE)

Contour line finishing

EEREEFNT (K

Scanning line finishing

n= 16,000min~' vf= 1,000mm/min ap 0.03 X ae 0.03mm Z#-JLXX K Oil Mist

AT HZIR Cutting shape

Ry AT 130 mm X 30 mm X JITRE 6 mm
Machining depth

Pocket Size

HAP72 (70HRC)

7Z= [mm]

R

&

dimensional error

HERE ftiitdad 172
Dimensional error is 1/2 compare
to other tool brand

0.008

0.006
Other tool

brand

MRBSH230SF

0.003

0.004

0.003

0.002

firtt e R U TRRE R LN ZRR

Realized high precision finishing compares to other tool brand
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MRBSH230SF A S ol e MRBSH230SF

#|RI—F 1> 7 FLI7LPlus £ 83 H1 R E|RI—FT 1> 7 FLX7LPlus
SEERSEENIA2HAIO TRy IR—ILVIY RIVBEEREHF vy IWHa— v 7917 _ SEERSEEINTA2RAIO TRy ITR—LIY RELVREEFXHDF +y IRmra— v 7917
MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel and High accuracy cutting Total 83 sizes MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel and High accuracy cutting

70HRC®%EE%F%E%$F%*§E ﬁ%" R ’\ﬁ B [H% : mm / ffi#& 1 ] Unit [Size : mm / Retail Price : JPY]
+0.003 ; D HERRLNT SRR
High precision and long tool life even for hardened steel up to 70 HRC :é;m)o' 71*\‘—()'?«)%#@ %'EF% 7(9% ;\B)ﬁ E(O'Ilgf)ﬁ gé Dv(g)’J?é /(;2/27)& @(L)E Eﬁ@ﬁ Actuleffective Ienz#w;i;?igg onindinedangle
: Radius | UnderNeckLength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | Shank Length | Overall Length 30’ 1 1°30° 2° 3°
- 08-00537-00402 2 |06 |08 |076 | 15 | 4 | 269 | 35 | 4300 | 213 | 219| 225| 232 | 248
8.8 3 - - 08-00537-00403 | . 3 (06 |08 |076 | 15 | 4 | 259 | 35 | 4500 | 3.16 | 3.26| 336| 3.47| 3.72
&_‘ . gﬂls 0 0 ofge—— @[ 88 08-00537-00405 | 4 |06 |08 |076 | 15 4 | 249 | 35 | 4500 | 4.19| 4.33| 447 | 4.62| 497
\lpi s e sh T 08-00537-00406 5 |06 |08 |076 | 15 | 4 | 289 | 40 | 4500 | 523| 540| 558 577 | 6.21
S 9 0 ‘ s 08-00537-00501 2 | 075 |1 095 | 15° | 4 | 273 | 35 | 3,700 | 214 | 220| 226| 233 | 248
a8 3 / | o ) 22 | 08-00537-00502 25 075 | 1 095 | 15° | 4 | 268 | 35 | 3.700 | 266 | 273 | 2.82| 2.90| 3.10
® 70HRCOBEEH T B TRIE L NS T, ] Rt000st . 08-00537-00503| . 3 075 |1 095 | 15° | 4 | 263 | 35 | 3,700 | 3.18 | 327 | 337 | 3.48| 372
:%ﬁfigiﬁgéli g r/% ;gz%Qgggiﬁgﬂg%ﬁ%ﬁﬁfggﬁﬁb RO /2% 08-00537-00504 4 0.75 | 1 0.95 15° 4 253 | 35 4,100 | 4.21| 434 | 4.48 | 463 | 497
R 10 00 (e o 1yt s ° REEEEOl 08-00537-00505 5 | 075 1 095 | 15 [ 4 [293 ] 40 | 4100 | 524[ 541[ 559 578] 621
@ 3 U IRNEF-0.001mmA 5-0.003mmM D SEEE R, R accuracy is based on a half 08-00537-00506 6 0.75 | 1 0.95 15 4 28.3 40 4,500 6.28 | 6.48| 669 | 693 | 7.45
B e U B e e e estance ard abaton esstance. _08-00537-00602 24109 | 12 1115 | 15 | 4 | 272 35 | 5400 | 255] 262] 260] 277] 295
o Adopt optimized new tool material and tool design to reduce cutting load. ' B 08-00537-00603 RO.6 4 0.9 1.2 1,15 15° 4 25.6 35 5,400 4.21 4.33 4.47 4.61 4.94
®R accuracy is £0.003mm (R accuracy is based ona half value of actual diameter). 08-00537-00605 ) 6 0.9 1.2 1.15 15° A 28.6 40 5,900 6.27 6.47 6.68 6.91 7.43
® Shank diameter tolerance , high accuracy type, is - 0.001 ~ - 0.003. ) _———
) SS Rovigir 08-00537-00606 8 | 09 | 12 | 115 | 15 | 4 | 266 | 40 | 5900 | 834 | 861 | 890 | 9.21| 9.91
#HEI#  work Material Lenoth 3 08-00537-00752 3 1.1 15 | 145 | 15° 4 272 | 35 4200 | 317 | 325| 3.34| 344 366
=EE H b 08-00537-00753 4 | 11 | 15 | 145 | 15 | 4 | 262 | 35 | 4200 | 420 | 432| 445| 459 | 4.91
Hardened Steel fimotogyoeo!  smaz: va /. 08-00537-00754 | RO.75 6 | 11 | 15 | 145 | 15 | 4 | 292 | 40 | 4200 | 627 | 6.46| 667 | 689 | 7.39
45~60HRC 60~70HRC e 08-00537-00755 8 | 11 [ 15 [145[ 15 | 4 | 272 ] 40 | 4400 | 834| 860| 888 9.19| 9.88
08-00537-00756 10 | 11 | 15 | 145 | 15 | 4 | 252 | 40 | 4,700 |10.40 |10.74 |11.10 | 11.49 | 12.36
O ©) 08-00537-00805 | RO.8 8 | 12 | 16 | 155 | 15 | 4 | 274 | 40 | 5900 | 833| 860| 888| 9.18| 9.87
o _ 08-00537-01000 3 | 15 | 2 194 | 15° | 4 | 281 | 35 | 3,700 | 3.18| 3.25| 3.34| 3.43| 363
o T 46 2 08-00537-01001 4 |15 [ 2 194 | 15 | 4 [ 271 | 35 | 3700 | 421 | 432| 445| 458 4.87
J— ) ARAICHT Z2EENE 08-00537-01002 6 1.5 2 1.94 | 15° 4 25.1 35 4,100 | 6.28 | 6.46| 6.66| 6.88| 7.36
o=kNo |y Wugl SNR | IR | sB | 5HE | A veovE seoom ek | BN | Al ciecielngldeperdngonincined snge 08-00537-01003 |\ 8 [ 15 |2 [194] 15 | 4 [261 40 | 4400 | 635] 860] 888] 9.18] 9.4
Radius | UnderNeckLength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | ShankLength | Overall Length 30° 1 1°30° 2° 3° 08-00537-01004 10 1.5 2 1.94 15 4 26.1 40 4,400 10.41 1 10.74 [ 11.10 | 11.48 | 12.33
08-00537-00052 02 | 007 | 01 |0085] 15 | 4 | 274 | 35 | 9500 | 023 | 0.24 | 024 | 025 | 027 08-00537:01005 12 0o 2 Lo sl 2o 4D L AA00 L2 IZES LIS S 1577 LG e
08-00537-00053| RO.05 | 0.3 | 007 | 0.1 |0085| 15 | 4 | 273 | 35 | 9,700 | 0.33 | 0.34 | 0.35 | 0.36 | 0.39 08-00537-01252 6 | 23 | 25 24 |15 | 4 | 260 35 | 5500 | 635) 653] 672 692 /.39
08-00537-00055 05 | 007 | 01 |0085] 15 | 4 | 271 | 35 |10400 | 054 | 056 | 057 | 0.59 | 0.64 % R1.25 13 ;i ;g ij 1;’ j ;38 38 ‘5"288 13'32 13'2? 1?'192 1?'§§ 13'22
08-00537-00072 o | 03 [04 [ 045013 | 15° | 4 | 274 | 35 [10000 [ 034 [ 035 [ 036 [ 0.37 | 0.40 08005370125 T T s T o Tod T T4 1576 45 T 2906 Tises iets 1660 1737 T Fra
08-00537-00073 05 | 01 | 015|013 | 15 | 4 | 272 | 35 |10.400 | 055 | 0.56 | 0.58 | 0.60 | 0.65 : : : . : ' ' : : :
08-00537-00101 03 | 01502 |018 | 15 | 4 | 275 | 35 | 7600 | 0.34 | 0.35 | 0.36 | 0.37 | 0.39 % g g? 2 g'gg 1 ? 2 ;ﬂ 32 1'288 2'24 S'S_l, g'é? ;'gg ;'gg
08-00537-00102] 05 | 015 | 02 |018 | 15 | 4 | 273 | 35 | 7600 | 055 | 0.56 | 0.58 | 0.60 | 0.64 080053701502 o 22 15 e T T e Tao1 4z 5300 1100 Ti08a 11153 11155 11543
08-00537-00103 075 | 015 | 02 |0.18 | 15 | 4 | 271 | 35 | 7.600 | 0.81 | 0.83 | 0.86 | 0.89 | 0.95 tao0sT0te0s] Ris 7 T e T T e T T ae T oco0 T1aea 1305 11504 11385 T 145:
08-00537-00105 1 015 | 02 |08 | 15 | 4 | 268 | 35 | 7.600 | 1.06 | 1.10 | 1.13 | 117 | 1.26 Do /0% | Kl : : . : : : : : : :
08-00537-00150 05 |02 |03 |028 | 15 | 4 | 275 | 35 | 7500 | 055 | 056 | 0.57 | 0.59 | 0.63 _08-00537-01504 14 | 25 | 3 128 |15 | 6 | 301 ) 50 | 6200 | 1471 1517|1566 16.19 |17.39
08-00537-00151 06 |02 |03 |028 | 15 | 4 | 274 | 35 | 7500 | 065 | 0.67 | 0.69 | 0.71 | 0.75 08-00537:01505 Mo 2 o 280 Lo & | 281 50 L6200 |l ie77 /o7 leds LIEIED
08-00537-00152| RO.15 | 0.75 | 02 | 03 |028 | 15 | 4 | 273 | 35 | 7500 | 0.80 | 0.83 | 0.85 | 0.88 | 0.94 08-00537-01506 20 | 25 | 3 |28 | 15 | 6 | 291 | 55 | 5900 | 20912158 22.31 | 2309 | 24.85
08-00537-00153 1 02 | 03 |028 | 15 | 4 | 270 | 35 | 7500 | 1.06 | 1.09 | 1.13 | 1.17 | 1.25 08-00537-02000 S LS A | oo 5 L6 L2 a0 | A 00 L Soe bl Sl  Sc] Sioy
08-00537-00155 15 |02 |03 |028 | 15 | 4 | 265 | 35 | 8000 | 1.58 | 1.63 | 1.68 | 1.74 | 1.87 _08-00537-02001 0 | 3 | 4 |38 |15 | 6 |308) 45 | 4700 |1065]1095]11.28 |11.63 1242
08-00537-00201 05 | 03 |04 |037 | 15 | 4 | 277 | 35 | 5500 | 056 | 058 | 059 | 0.60 | 0.64 08-00537:02002] ) L2 b o e L L O L Ase oo | oA P e bel o SRR
08-00537-00202 08 | 03 |04 |037 | 15 | 4 | 274 | 35 | 5500 | 0.87 | 090 | 092 | 0.95 | 1.01 % ;g ; j g'g 12 Z gg'g 2(5) 2588 ;g'g; ;?'22 ;2'22 g?g 1F8'63
08-00537-00203 | . 1 03 | 04 |037 | 15 | 4 | 272 | 35 | 5500 | 1.08 | 1.11 | 1.14 | 1.18 | 1.26 “08.005370200¢ | T . e T e T30 a0 200 ot e o700 oy 50 25,85 F:gg
08-00537-00204 15 | 03 | 04 |037 | 15° | 4 | 267 | 35 | 5700 | 1.60 | 1.65 | 1.70 | 1.75 | 1.88 050053702505 o T35 15 e T T e Tos T as T 3900 Tioea 653 1153 1 1os | Free
08-00537-00205 2 03 | 04 |037 | 15 | 4 | 262 | 35 | 5800 | 211 | 218 | 2.25 | 2.33 | 2.50 08005700503 R = 30 12 e T T e Tors a0 T 5500 1158 Tiesr Tierr T Frae T Froe
08-00537-00206 25 | 03 | 04 |037 | 15 | 4 | 257 | 35 | 6,000 | 2.63 | 2.72 | 2.81 | 2.90 | 3.13 s ossronsoa| L e T T e T T e T o000 15057 15 1ea  Froe T Fres T Fros
08-00537-00252 1 035 | 05 |046 | 15 | 4 | 273 | 35 | 5500 | 1.10 | 113 | 1.16 | 1.19 | 1.27 : : : : : :
08-00537-00253 15 | 035 | 05 |046 | 15 | 4 | 268 | 35 | 5500 | 161 | 1.66 | 1.71 | 1.77 | 1.89 1050053793001 L 6 |57 | - | 6 |344)| 45 | 7700 | Free | Free | Free | Free | Free
08-00537-00254| RO.25 | 2 035 | 05 | 046 | 15 | 4 | 263 | 35 | 5500 | 213 | 220 | 2.27 | 2.34 | 251 WEN0537.08001) U5 e O N s N0 i = = =
08-00537-00255 25 | 035 ] 05 |046 | 15 | 4 | 258 | 35 | 5500 | 265 | 273 | 282 | 292 | 3.14 1050053708000 R3 20 |6 |6 |57 | - | 6 |294] 50 | 7700 | Free | Free | Free | Free | Free
08-00537-00256 3 035 | 05 | 046 | 15 | 4 | 253 | 35 | 5500 | 3.16 | 327 | 338 | 3.49 | 3.76 BT 0800 25 1 6 O N N N i = = =
08-00537-00300 1 045 | 06 | 056 | 15 | 4 | 275 | 35 | 4700 | 1.10 | 1.12 | 1.15 | 1.19 | 1.26 0-004 MRBSHBOS?;(; _M;; _ X;E(W;E.; NI g(”[; ;;gﬁ 60 | 7.900 | Free | Free | Free | Free | Free
08-00537-00301 15 | 045 ] 06 |056 | 15 4 [ 270] 35 | 4300 | 161 | 166 | 1.71 | 1.76 | 1.88 When you order, indicate MRBSH230SF (R) x(21). T (yis reference value.
08-00537-00302 2 045 | 06 | 056 | 15 | 4 | 265 | 35 | 4300 | 2.13 | 2.19 | 2.26 | 2.34 | 2.50 @ VIRBSH230SF OE (1) (3 15°TF. BAfBRRCES (v) 122608 WET,
08-00537-00303 | RO.3 25 0.45 0.6 0.56 15° 4 26.0 35 4,400 2.65 273 2.82 291 3.12 @ Neck taper angle () of MRBSH230SF is 15°. Our other products have a neck taper angle (7) of 12°.
08-00537-00304 3 045 | 06 | 056 | 15 | 4 | 255 | 35 | 4400 | 3.16 | 3.26 | 3.37 | 3.49 | 3.75
08-00537-00305 35 | 045 | 06 |056 | 15° 4 | 250 | 35 | 4500 | 368 | 3.80 | 3.92 | 4.06 | 437 e =
08-00537-00306 4 045 | 06 |056 | 15° 4 | 295 | 40 | 4500 | 420 | 433 | 448 | 464 | 499 @3 fffffff {} @3 fffffff {}
pr s MRBSH2305F R—LEER) xB TR QVERRL <RS0, #(1)EBEETT,
How to Order When you order, indicate MRBSH2305F (R) x(21). %(7) is reference value. MRBSH230SF PR TEA 12° LTEVET

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



MRBSH230SF

HISKEFSER  Recommended Milling Conditions

tIRIRMGSER

MRBSH230SF

Recommended Milling Conditions

I _ N R - SHEEH AR AL P ; N R - SHEEH - NA2R BRARES
Work Material High Speed Steels / Hardened Steels High Speed Steels High Speed Steels Work Material High Speed Steels / Hardened Steels High Speed Steels High Speed Steels
SKH51-SKD11 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72 (~70HRC) SKH51-SKD11 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72 (~70HRC)
® S R @;ﬁﬁ = R @;ﬁﬁz S = s @;ﬁﬁz ® A 2,5 V)R @;ﬁﬁ SA 2,5 )R @;ﬁ;ﬂ e ) @;ﬁﬁ
enath L/D apmm | aemm | mm/min min’ apmm | aemm | mm/min min’ apmm | aemm | mm/min min’ enath 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 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.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 RO6 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
0.5 5 0.001 | 0.003 50 | 40,000 | 0.001 | 0.002 30 | 40,000 | 0.001 | 0.002 20 | 40,000 ’ 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
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 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
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 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
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 4 27 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.1 0.5 25 0.005 | 0.005 280 | 40,000 | 0.003 | 0.003 180 | 40,000 | 0.003 | 0.003 130 | 40,000 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
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 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
1 5 0.002 | 0.003 160 | 40,000 | 0.001 | 0.002 120 | 40,000 | 0.001 | 0.002 90 | 40,000 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
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 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
0.6 2 0.005 | 0.007 300 | 40,000 | 0.003 | 0.005 250 | 40,000 | 0.003 | 0.005 180 | 40,000 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
RO.15 075 | 25 0.005 | 0.007 280 | 40,000 | 0.003 | 0.005 230 | 40,000 [ 0.003 | 0.005 170 | 40,000 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
1 3.3 0.005 | 0.007 250 | 40,000 | 0.003 | 0.005 200 | 40,000 [ 0.003 | 0.005 150 | 40,000 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
iE5 5 0.003 | 0.005 180 | 40,000 | 0.002 | 0.003 120 | 40,000 | 0.002 | 0.003 90 | 40,000 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
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 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
0.8 2 0.02 0.03 720 | 40,000 | 0.008 | 0.02 580 | 40,000 [ 0.008 | 0.02 420 | 35,000 12 6 0.07 0.1 1,200 | 14,000 [ 0.05 0.1 850 | 12,000 | 0.03 0.1 650 | 9,500
RO.2 1 2.5 0.02 0.03 720 | 40,000 | 0.008 | 0.02 580 | 40,000 | 0.008 | 0.02 400 | 35,000 6 2.4 0.2 0.5 2,500 | 20,000 | 0.15 0.4 2,000 | 18,000 | 0.1 0.4 1,500 | 14,000
IE5 3.75 0.01 0.02 500 | 40,000 | 0.005 | 0.01 400 | 40,000 [ 0.005 | 0.01 280 | 35,000 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
2 5 0.007 | 0.01 380 | 40,000 | 0.005 | 0.007 300 | 40,000 | 0.005 | 0.007 220 | 35,000 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
285) 6.25 0.005 | 0.007 300 | 40,000 | 0.003 | 0.005 260 | 40,000 | 0.003 | 0.005 190 | 35,000 15 6 0.07 0.15 | 1,200 | 14,000 [ 0.05 0.1 900 | 12,000 | 0.03 0.1 700 | 9,500
1 2 0.02 0.03 860 | 40,000 | 0.01 0.02 650 | 35,000 | 0.01 0.02 450 | 30,000 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
1.5 3 0.01 0.03 720 | 40,000 | 0.007 | 0.02 520 | 35,000 [ 0.007 | 0.02 350 | 30,000 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
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 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
25 5 0.007 | 0.01 530 | 40,000 | 0.005 | 0.007 360 | 35,000 | 0.005 | 0.007 240 | 30,000 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
3 6 0.007 | 0.01 420 | 35,000 | 0.005 | 0.007 320 | 35,000 | 0.005 | 0.007 220 | 30,000 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
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 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
1.5 25 0.03 0.06 1,000 | 40,000 | 0.02 0.05 720 |30,000| 0.02 0.05 540 | 25,000 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
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 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
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 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
3 5 0.02 0.04 840 | 40,000 | 0.02 0.03 600 | 30,000 | 0.02 0.03 450 | 25,000 R2 12 3 0.2 0.8 2,500 | 15,000 | 0.2 0.6 2,000 | 12,000 | 0.15 0.6 1,500 | 9,500
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 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
4 6.7 0.01 0.03 600 | 30,000 | 0.01 0.02 420 | 30,000 | 0.01 0.02 310 | 25,000 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
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 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
RO.4 3 3.75 0.05 0.1 1,600 | 35,000 [ 0.05 0.05 1,200 | 30,000 [ 0.03 0.05 900 | 25,000 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
’ 4 5 0.04 0.06 1,200 | 30,000 | 0.03 0.05 860 | 25,000 | 0.02 0.05 640 | 20,000 R2.5 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
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 20 4 0.2 1 2,000 | 10,000 0.15 0.6 1,600 | 8500 | 0.12 0.6 1,200 | 6,500
2 2 0.1 0.2 2,000 | 30,000 | 0.08 0.1 1,400 | 25,000 [ 0.05 0.1 1,000 | 20,000 10 1.7 0.3 1.2 2,500 | 8,000 | 0.2 1 2,000 | 7,000 | 0.15 1 1,500 | 5,500
215) 2.5 0.1 0.2 2,000 | 30,000 | 0.08 0.1 1,400 | 25,000 [ 0.05 0.1 1,000 | 20,000 15 2.5 0.3 1.2 2,500 | 8,000 | 0.2 1 2,000 | 7,000 | 0.15 1 1,500 | 5,500
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 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
) 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 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
5 5 0.04 0.1 1,400 | 25,000 | 0.03 0.05 920 | 20,000 | 0.02 0.05 700 | 16,000 30 5 0.2 1 1,800 7,000 | 0.15 0.7 1,300 6,500 | 0.12 0.7 950 | 5,000
6 6 0.04 0.05 1,200 | 22,000 | 0.02 0.05 740 20,000 ) 0.015 | 0.05 550 | 16,000 % 1 UBABE®D ap BESEIDTAKES. ae FLEHEOTARES ERLET.
¥ 2 UUWENRET BB BHEICH U TUHIRAEZRHEL TIIES L,
¥ 3 D—FBEDUHETN S < B BEM TR BICYHIRGDOREP Y — L/ SRBLITERL TSV,
¥ 4 EEREEX ) REE. BUEIETHABL TS,
%5 TENRRFAISRS DI Te#RLET. DLy N1 TR EZFEAT 356, RIEEERE SRRV,
#E KOATINIANI =TV hEHERDLET,
hlotes 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.
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ATE=61 1

Machining case 1

HAP72 (70HRC) F&F Az

70HRCTHREENMIN TERERI—T1>7 7L I7 APlusk

HAP72 (70HRC) Gear & Gear model

TEER
Tool wear

EEETERIAT. CSLRBELMAEDD EICHEAET
MUGEN COATING PREMIUM Plus, enables long-time machining even at 70HRC, and high-precision tool geome-
tries, further improve accuracy and durability

wivt : HAPZ2 (70HRC)

Work Material

7-52h A CLIRR

Coolant : Oil mist

grnTesrs - 11 B¥R9 33 9

Total machining time : 11hr 33min

J—JH%14X: ¢ 40(1& 50 X 45 mm)

Work size : dia 40 (Base 50x45 mm)
MRS : 6mm
Machining depth : 6mm

TITE L) thit b T EF
Process Roughing Semi-finishing Finishing
fEATE MRBSH230SF MRBSH230SF MRBSH230SF
Tool R1X6 R1X6 R1X6
@EREL [min']
Spindle speed 12,000
XV IRE [mm/min]
Fead 1,800 1,200
YHAKE [mm] Eyog7s—r01 | EYVIZII—K
Deptﬁf cut ap 0.06 x ae 0.3 Pick feed P'gf(f)efd
i Tty 0.03 0.01 -
0TS 205365 519 3BERE309
Machining time 2 hr 36 min 51 min 3 hr30 min
I =3 H0T Willing part
. REHES 5
T A KR 367 it ™ e il
Inside gear Inside gear machining time : 4hr 36min Unit Unit
MITE FRER ) it E(S e AIEEFR e e e BAIEERR a e
Process Roughing Semi-finishing Finishing Measuring Measuring
position position
fEATE MRBSH230SF MRBSH230SF MRBSH230SF
Tool R0.5%6 R0.5%6 R0O.5%6 EATE MRBSH230SF MRBSH230SF EHATE MRBSH230SF | MRBSH230SF
@S;f\g& [min‘1] 14,000 Tool R1 x6 R05X6 Tool R1 x6 RO5X6
pindle speed JEME
£ [mm/min] 000 00 Ra 0.133 0.137 0.282 orge 24.500 15.480
AKE Evo71—R Ev771—R SAlfE
AL (mm] 003 001 _ e 0.005 0.008
Error
- 0T BERS] 3EFE6 2245y 16585
- BT Milling part Machining time 3 hr 6 min 22 min 1 hr8 min
12 13

HeEN TN - 6 B3R 57 4

Peripheral gear machining time : 6hr 57min

[LDEIZE] n :12,000min?, 3%/ o vf :1,800mm/min, {E_E 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

TEER
HAP72 (70HRC) h0TIHF
Tool wear after
machining on HAP72 (70HRC)

MRBSH230SF R1 X 6

JITTF2 Process

FEEXV) Roughing

oot _E (4 Semifinishing

T B Finishing

I THFRY Machining Time

2 B5fE 36 7

5145

5Tmin

3 B 30 &
3hr 30min

I<LVE EREE

Tool wear on Rake face

2hr36min

NEN ERER

Tool wear on Peripheral
cutting edge

R SEmsl EFREE
Tool wear on R end
cutting edge




z"]IEﬁu 2 Machining Case 2 HHIEWU 3 Machining Case 3

YXR3 (61HRC) T71>75>F%>29H 7 YXR3 (61HRC) Fine Branking Sample HAP40 (65HRC) FVHIR/IN>FH>TIL HAP40 (65HRC) Gear shape punch mold

#ut : YXR3 (61HRCQ) #wuis : HAP40 (65HRC)

Work Material - ik Work Material
IS8 FALIZAP TR HRASR &5 1, Milling part Va2 S it O | ly & &
Coolant Oil mist X%ﬁtﬁﬁ;%hgagﬂi'b\gilﬁfwga Coolant Oil mist
"~ i %Total machining time includes I\ .
rvﬁ‘\j]']IH%FEﬁ . 7 H%Fa 27 ﬁ process (white part) both blank holder :{ﬁ:ﬁﬂulﬂﬁﬁﬂ . 8 H%Fa 46 ﬁ
Total machining time 7hr 27min part and die part Total machining time 8hr 46min
J—7H4X:60 X 60mm HIIES @ 4mm J—JHA4 X ® 25 X 50mm  HITFEE 1 6mm
Work size Machining depth Work size Machining depth
C R Z ) ( 91 nITE AL mUBEL PHEE fEE
Blank holder Die Process Roughing Stock removal Semi-finishing Finishing
fERATE MRBSH230SF MRBSH230SF MRBSH230SF MRBSH230SF
DOIHSRS - 505 41 & NITHSR - 1 B3R 46 53 Tool R1 X 6 RO.5 X 5 RO.5 X 5 RO.5 X 5
Machining time : 5hr 41min Machining time : Thr 46min
E#EL [min”] 20,000 12,000
: | Spindle speed ’ ’
I EB%&H0T Milling part - - .
- R [mm/min] 1,600 920 920 460
MIITE FEER L) it B | BRWEL | LT %L V%L yi: 00 Tk AE e’
Process Roughing | Semi-Finishing [Stock removal| Finishing Stock removal Stock removal Roughing Finishing 2= A Side face
§1:228 [mm] 0.03%0.02 By 771—K 0015
ap x ae 0.15 X 0.3 0.03 X 0.1 TE surt pick feed
EATE MRBSH230SF MRBSH230SF | MRBSH230SF | MRBSH230SF MRBSH230SF | MRBSH230SF Depth of cut urece e
Tool R1X4 RO.5X2 RO.25X1.5 | RO.2X1 RO.25X1.5 | R0.2X1 0.02%0.05
S— * LA Imm] 0.03 0.01 -
min® R
) 25,000 30,000 30,000
Spindle speed H ISR 245y 3 B85 1 B§E8% 4 B5E6D
st B /i % A Machining time 24 min 3 hr 8 min 1 hr8 min 4 hr 6 min
mm/min =
E] 2,500 1,000 540 540 1 540 ay o
Feed o o REMHEE NIHEE
=3 o Surface Roughness Accuracy 8547 Uni
s = o . i Unit [ mm ]
EAHE[mm] @ ap 0.2 Evy7714—K 0.05 £0.03 £0.02 ap 0.01 £0.01
Depth of cut ae 0.5 pick feed PED. PED. ae 0.03 PED- AIEERT 0
o [ (i Measuring
. — BT Unit [ um ] iti
el ALl 0.03 0.01 (FEEBD#0.005) - 0.003 - e
Stock o {AIEER JHULME
nly corner part Side face Target 20.644
ML 5RS 395 405 1857935 475 16575265 16578115 359 R 0.031 e =AE
Machining time 39 min 40 min 1 hr3 min 47 min 1 hr 26min 1hr 11 min 35 min a : N Fe#&iRE 0.003mm Act‘ual 20.647
(AIET (205 T#)
¥ pf: VI T 14—R pick feed % pf: Y7 71—R pick feed R edge retreat amount 0.003mm £}
g preiee P pretiee Rz 0.225 after side finishing for 2 hours ?ﬂ% 0.003
REFHS THEE
Surface Roughness Accuracy
7 Unit [ um ]
RO0.1
- TEE
HIEERR Tool vrv%j%
Measuring
position
= v v : :
ERI8 | MRBSH2305F| MRBSH230SF ’JuPiijsE ;ﬂ:uﬂgyh;g Stﬂoyck)rzitval Sifﬁlﬁsﬁng 1:|E|Js:h(|-:g
Tool RO.5X2 RO.2X1
Ra 0.145 0.080 fEAIE MRBSH230SF MRBSH230SF MRBSH230SF MRBSH230SF
' ' o DvERREm Too R1 X 6 RO.5 X 5 RO.5 X 5 RO.5 X 5
Rz 1.192 0.521 BT
Measuring A B C < L\.E
position Rake side
BB 0.958mm | 90°0°00” | 0.883mm
Target AE
FAB | 0.958mm 9015107 0.888mm Peripheral cutting edge
f’% 0.000mm | 0°15°10” | 0.005mm R SEiis
rror R end
cutting edge
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T140-0014 HRRERS)IXAH 1-28-1 (ERTBEAHHBIERFIL L 6F
TEL. 03-3774-2459 FAX. 03-3774-2460

-\ BL BT 22 EOER  Attention on Safety

1) TE£ 75— XA 5MYHIEIE. TEORVUH LY. FEFFRFICEERALVKIC, BHCERE
LTLEE L,

2) IhFEEERFTHALVERICL TS,

3) TE#ERT3EIE. WBITIRRIHNETOT, BTHN— - REAHZFEEBL LI,

4) FILEEFIE, TERMIABTICRE o MEFAL TS0,
TEEANZIZLoP) EBEL. RhEHAZEIICLTLEEL,

5) #EIMIE. Lo WEELT &L,

6) TERUVHHEIMOTEIL. 550 UOBBLTHVTEE L,

7) UIHISA IS TP EREHICE L T RETILErHVET,

8) FICIE U CTHIEAZRE L T & W RABRMYEAEEAT 25513 MIMCRET ZAIE
PRI TN, KKEDBEI B ET, BHAMKRELTT o TLLEE N,

9) EATICEE (HIE - @) »PRELABER. BESICEMELED T LS,

10) TEOBER LAEVT L EE L,

1) When removing tools from cases, be careful of getting-out of tools and don't touch directly
the cutting edges.

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

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

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

5) The work materials clamp firmly.

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

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

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

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

10) Don't modify tools.

VEGETABLE
©IL INK

22'11 JOA-QMGO96  JOA-EMBTT2

MRBSH230SF_B1_202211

B AHZOTICBHOERIEHRE. WE - AROD LD FEECETTRHBENTEVET,

Specifications may change without notice for improvement.




