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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
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MUGEN COATING PREMIUM Plus
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High precision and long tool life even for hardened steel up to 70 HRC

MRBSH230SF RO.05 ~R3 283 HA X rotal 83 sizes
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MUGEN COATING PREMIUM Plus
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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
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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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Tools to wear easily causing frict
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Tools tends to wear to reduced hardness of material on coating oxidizes fgﬁzge
of cutting heat
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Tool is easily damaged if impact force is large BE

Friction
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Coating structure
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Oxidation resistant layer  Reduced coating hardness is avoided by suppressing oxidation
caused by heat generated during machining process
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Ultra micro crystal structure
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Hard coating layer FxAET

Reduce tool wear with coating hardness that can withstand
cutting hardened steel
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micro crystal structure
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High adhesion coating layer N - RN JLBETT

Structure combines hard to crack and difficult to peel off
with micro crystals excellent adhesion to cemented carbide
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Carbide
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Work material hardness
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60~70HRC®D
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Optimized for cutting 60 to 70 HRC material

New
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Work Material Hardness HRC HRC HRC
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Role of coating
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Oxidation resistant layer Hard coating layer (Ultra micro crystal structure) High adhesion coating layer (micro crystal structure)
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Image of wear progress cross section of coating Image diagram of crack growth and adhesion
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Cross section of coating
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Structure that is difficult to

crack and propagate when
impact forced
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Prevents oxidation due to heat generated Tool wear can be reduced when machining High adhesion
during cutting on high hardened steel 9

HAP40 (64HRC) [CX§9 5 T EFantLEk

Tool life comparison for HAP40 (64HRC)

tIHIZMn= 20,000min-, vf= 1,600mm/min, ap 0.15 X ae 0.3mm, 7—3> N FA1ILI AR
Cutting condition n= 20,000 min-', Vf= 1,600mm/min ap 0.15xae 0.3mm, Coolant: Oil mist

MRBSH230SF fthitsm A fth#t5a B fth#taa C

Other tool brand A Other tool brand B Other tool brand C
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Wear pictures

B
EEFENS :0.102mm EEFENS :0.137mm EFENE :0.190mm

EEFENE :0.157mm

Wear width:0.102mm Wear width : 0.137mm Wear width : 0.190mm Wear width:0.157mm
0T BRE 70 7

Cutting time 70 min
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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

70HRCOSEEMICHWTHRFIm CafEE Y EINIZRRELET

Achieves long-tool life and high precision cutting even for 70 HRC hardened steel
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Features
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R accuracy is based on a half
value of actual diameter
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New coating MUGEN COATING PREMIUM Plus with high
Oxidation resistance and abrasion resistance

HETENTULTVET
Introduced in the previous page

2 AK shape

2-1
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Cutting edge shape with reduced cutting load
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2%L>20.002 mm

Tolerance range
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Achieves high rigidity with optimal tool overhung
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High accuracy precision shank supported shrink fit chuck
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Highly accurate R shape that is smooth and seamless

? *Z Material
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Super micro grain carbide with improved fracture
resistance
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Feature
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Improved machinability
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Shape

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

hardened steel

MRBSH230SF
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Cutting edge shape
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Positive cutting edge
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Cutting edge shape | T

General end mill for hardened steel
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Negative cutting edge

RIT 1« THERIRIC L BUHIEEER. HRMOIRAT
REEHETIHNITERIFEVEIINIRIR
Cutting load is reduced by positive cutting edge and by adopting a

new material Super micro grain carbide prevent chipping even with
hardened steel
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2'2 Improved cutting accuracy Shape

VEIBEI S <R32 0T 1 THERIK

Negative cutting edge shape with high cutting load
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Optimal overhung length

BEOYVY VIR

MRBSH230SF

REHLZELSTE, BHMERETOININTTRE

Possible to machining with high rigidity, with short tool overhung

Normal shank length

TERESHULIRL. EBIERE

Tool overhung length is long, and tool rigidity is low

E R DR P2
short shank
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2'2 Compatible with high accuracy shrink-fit chuck Shape High accuracy shank

: 5 :ﬁibd ~0.001 'TR(?DV? sl
: _ 0.003 olerance range ~
Y 0.002 mm | 50}
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High precision and long tool life even for hardened steel up to 70 HRC
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2'3 High accuracy R shape Highly accurate R
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REENERELZRIEA

Seamless design on rake face and flank face from R-curve to peripheral cutting edge. Realized high precision R accuracy
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PATEND PENDING +0.003
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g Seamless Peripheral cutting edge
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o Seamless
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MRBSH230SF \ EX
‘ End
| cutting
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Seam 0° - R90° point |
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R accuracy is based on a half value of actual diameter

Feature mqﬁé%%nl‘irﬁ'i %*Z EE?*Z

3 Upgrade abrasion ability Material ~ Carbide material
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New material adopted 'Super micro grain carbide | to specialize
abrasion resistance and fracture resistance.




Eﬁﬁgﬁlﬁl Hardened Steel

E*EEH”"IEEIJ 1 HTHZIR cutting shape

High precision cutting sample 1 Ay KA 8 mm X 8 mm X JITEX 6 mm

HAP72 (70HRC) . ﬁﬂy V) ?&@Tj;ﬁ*ﬁfgttﬁ Pocket Size cutting depth
HAP72 (70HRC) : Comparison of dimensional accuracy after rough cutting

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

LA Stock :0.02mm

JBULTE Target 1 7.960mm

SOLBFRE Cutting time 1205 min/ & per pocket

DT/ SZADENEF Tool path : HEHFEAIT Roughing contour line HAP72 (70HRC)

"E:H!U Roughing

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

car P ITEEIEDTERE | P
Igg%ﬁ%aﬁ 80 ﬁj][lIf& Din’j\]ensional E?o'rbeach roujgl-'llcutting time 0'%6
Tool wear condition after 80min machining o ﬂ*ilbu“nd 7
ther tool bran /
MRBSH230SF fth¢t & Other tool brand 7,
-, 22, ———
;HH ‘g . o other tool brand
ik -7
:fr:‘ 'E 027/ 0.01 0.012
0.006 MRBSH230SF
K[ ] I ] -~ 0003 e
Frank E%ﬁg?h Frank E’%ﬁgﬁ] % ‘0 o & 7 min
0.055mm 0.102mm R U TRE LIcHERE
Realized stable demensional accurasy compares to other tool brand
=mtnia Il TE6 2
High precision cutting sample 2
HAP72 (70HRC) : £ EIFIITH O~ EBELER DOTESRT Cutting time 1325 min/ R N per pocket
HAP72 (70HRC) : Comparison of dimensional accuracy after finish cutting IIT/SADEES Tool path © H=igvt E(FIIT (EIE)
T= | MRBSH230SF R1 X 6 Contour line finishing
Too . X o
= N EERE EFINT (KE)
MNIRE ARy M1 EOEEFINT = Scanning line finishing

Cutting content : Finishing cutting for 1 pocket

HEFHIT roenino

n= 16,000min" Vf= 1,000mm/min ap 0.03 X ae 0.03mm Z#-JLX Xk Oil Mist

DIIAZIR Cutting shape

Ry MRS 30 mm X 30 mm X JITRS 6 mm
Pocket Size cutting depth

0.008

SHERE ikt 1/2
Dimensional error is 1/2 compare
to other tool brand

0.008

0.007

e s 0.006 Other tool
é% MRBSHZSOSF brand

ﬁﬂ' £ oo 0.004
1‘"2 g ’ 0.003 0.003

0.002

it & B L TR Rt LT ZXIR
HAP72 (70 H RC) Realizedi?gh precision firlli_:hi':g coi\pares to other tool brand
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MUGEN COATING PREMIUM Plus 2-Flute Long Neck Ball End Mill with Short Shank for Hardened Steel
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53 3 ° RIEERDED1/2%
a BEEUERE
R+0003« | £ | R accuracy is based on a half
SR BEEEDED 01 22 value of actual diameter
L
® 7OHRCOBEEM T &R&5F6n CRIE LIz UIHI4RE 7 =R, WHIA Work Material g
O H/ZICHRI—F « >/ LI 7 LAPlusERIE. MELM - MEFEMEAE L. = g
o MI/RIRNEE ] Lo B 13730 S SIMIEM A IR T BN AR . A
[ B*%E(;i0.00Bmm (R*ﬁfi‘(;%ﬂ@ﬂﬂ /2%’:%&&3‘%}) o 25~60 60~70 %
L ‘/71%’&%13—0.001 mm» 5-0.003mmOEEE k. HRC HRC E]
@ Realize stable cutting performance even for 70 HRC hardened steels. <
® Developed new MUGEN COATING PREMIUM Plus to upgrade oxidation resistance and O ©)
abration resistance. ) — 4 R
© Adopt optimized new tool material and tool design to reduce cutting load. Inclined Angle
®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. 84 [\5% : mm / fi#8 : ] Unit [Size : mm / Retail Price : JPY]
ckve L ® L en | @ | © | @ @ @ 02| O | e | Acuslern o oo e eed ange
Code No. A—L¥ER| BFR PSESS iz B MR BA (Vv IR VYvVIR 2R Retail Price of workpiece.
Radius | UnderNeckLength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | ShankLength | Overall Length 30’ 1 1°30° 2° 3°
08-00537-00052 0.2 0.07 | 01 0.085| 15° 4 27.4 35 9,000 | 0.23 | 0.24 | 0.24 | 0.25 | 0.27
08-00537-00053 | R0.05 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 | 035 | 0.36 | 0.37 | 0.39
08-00537-00102 RO 0.5 0.15 | 0.2 0.18 15° 4 27.3 35 7,200 | 055 | 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 | 113 | 1.17 | 1.26
08-00537-00150 OI5 0.2 0.3 0.28 15° 4 27.5 35 7,100 | 055 | 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 | 113 | 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 | 168 | 1.74 | 1.87
08-00537-00201 0.5 0.3 0.4 0.37 15° 4 27.7 35 5200 | 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 | 090 | 092 | 0.95 | 1.01
08-00537-00203 RO.2 1 0.3 0.4 |0.37 15° 4 27.2 35 5200 | 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 5400 | 1.60 | 165 | 1.70 | 1.75 | 1.88
08-00537-00205 2 0.3 0.4 0.37 15° 4 26.2 35 5500 | 211 | 218 | 225 | 233 | 2.50
08-00537-00206 25 0.3 0.4 0.37 15° 4 25.7 35 5700 | 2.63 | 272 | 2.81 | 290 | 3.13
08-00537-00252 1 035 | 05 0.46 15° 4 27.3 35 5200 | 1.10 | 113 | 116 | 1.19 | 1.27
08-00537-00253 1.5 0.35 | 0.5 0.46 15° 4 26.8 35 5200 | 1.61 | 166 | 1.71 | 1.77 | 1.89
08-00537-00254 | RO.25 2 0.35 | 0.5 0.46 15° 4 26.3 35 5200 | 213 | 220 | 2.27 | 234 | 251
08-00537-00255 2.5 0.35 | 0.5 0.46 15° 4 25.8 35 5200 | 2.65 | 273 | 2.82 | 292 | 3.14
08-00537-00256 3 0.35 | 0.5 0.46 15° 4 253 35 5200 | 3.16 | 3.27 | 338 | 3.49 | 3.76
08-00537-00300 1 0.45 | 0.6 | 0.56 15° 4 27.5 35 4500 | 1.10 | 1.12 | 115 | 1.19 | 1.26
08-00537-00301 1.5 0.45 | 0.6 0.56 15° 4 27.0 35 4,100 | 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 4,100 | 213 | 219 | 226 | 234 | 2.50
08-00537-00303 | RO.3 2.5 0.45 | 0.6 0.56 15° 4 26.0 35 4,200 | 265 | 273 | 282 | 291 | 3.12
08-00537-00304 3 0.45 | 0.6 0.56 15° 4 25.5 35 4,200 | 3.16 | 3.26 | 3.37 | 349 | 3.75
08-00537-00305 3.5 045 | 0.6 | 0.56 15° 4 25.0 35 4,300 | 3.68 | 3.80 | 3.92 | 4.06 | 4.37
08-00537-00306 4 045 | 0.6 | 0.56 15° 4 29.5 40 4,300 | 420 | 433 | 448 | 464 | 499
08-00537-00402 2 0.6 0.8 0.76 15° 4 26.9 35 4,100 | 213 | 219 | 225 | 232 | 2.48
08-00537-00403 RO.4 3 0.6 0.8 0.76 15° 4 259 35 4,300 | 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 4,300 | 4.19 | 433 | 447 | 462 | 497
08-00537-00406 5 0.6 0.8 |0.76 15° 4 28.9 40 4,300 | 523 | 540 | 558 | 577 | 6.21
08-00537-00501 2 075 | 1 0.95 15° 4 27.3 35 3500 | 214 | 220 | 2.26 | 2.33 | 2.48
08-00537-00502 2.5 0.75 | 1 0.95 15° 4 26.8 35 3,500 | 2,66 | 273 | 2.82 | 290 | 3.10
08-00537-00503 RO5 3 0.75 | 1 0.95 15° 4 26.3 35 3,500 | 3.18 | 3.27 | 337 | 3.48 | 3.72
08-00537-00504 ’ 4 075 | 1 0.95 15° 4 25.3 35 3,900 | 421 | 434 | 448 | 4.63 | 497
08-00537-00505 5 0.75 | 1 0.95 15° 4 29.3 40 3900 | 524 | 541 | 559 | 578 | 6.21
08-00537-00506 6 075 | 1 0.95 15° 4 28.3 40 4,300 | 6.28 | 648 | 6.69 | 693 | 7.45

A—F— Pk MRBSH230SF A—L#ER) XETR(21) ZERL TS L, ¥(7)3BE[ETY.
“ When you order, indicate MRBSH230SF (R) X (2 1). (1) is reference value.



B [~5%  mm / ffi4& : [ Unit [Size : mm / Retail Price : JPY]

TJ— KNo. N (R)‘ y e (2) (D) (d%) (r) R (Ej) . (%2) (L) fEAERE | Actual echtiZgnﬁﬁgzgiﬁiﬁﬂﬁed angle
Gt A—L¥E| BTR AR AR B MR BA |(VvUIR vvUIR 2R Retail Price of workpiece.
Radius | UnderNeckLength | Length of Cut Dia. NeckDia. | NeckTaperAngle | Shank Dia. | Shank Length | Overall Length 30’ 10 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 | 447 | 4.61 4.94
08-00537-00605 e 6 0.9 1.2 1.15 15° 4 28.6 40 5,600 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 5,600 8.34| 8.61| 890 | 9.21 9.91
08-00537-00752 3 1.1 1.5 1.45 15° 4 27.2 35 4,000 3.17| 3.25| 334 | 3.44 | 3.66
08-00537-00753 4 1.1 1.5 1.45 15° 4 26.2 35 4,000 420| 432 | 445| 459 | 491
08-00537-00754 | RO.75 6 1.1 1.5 1.45 15° 4 29.2 40 4,000 6.27| 6.46| 667 | 6.89 | 7.39
08-00537-00755 8 1.1 1.5 1.45 157 4 27.2 40 4,200 834| 860 | 888 | 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 1.6 155 15° 4 27.4 40 5,600 8.33| 860 | 888 | 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 | 445 | 458 | 4.87
08-00537-01002 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 Rl 8 1.5 2 1.94 15° 4 28.1 40 4,200 835| 860 | 888 | 9.18 | 9.84
08-00537-01004 10 1.5 2 1.94 15° 4 26.1 40 4,200 | 10.41110.74 | 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 25 2.4 15° 4 29.0 40 4,600 842 | 867 | 893 | 9.22 | 988
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 5600 | 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 8.5 875| 9.01| 9.29 | 9.93
08-00537-01502 10 2.5 3 2.85 15° 6 29.1 45 4,800 | 10.57110.89 | 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 5600 | 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 4,300 858| 881 | 9.06| 9.33 | 993
08-00537-02001 10 3 4 3.8 15° 6 30.8 45 4,300 | 10.65] 1095 |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 5600 | 15.82|16.30|16.82 |17.38 | 18.63
08-00537-02005 20 3 4 3.8 15° 6 30.8 55 5600 | 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 35 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 BI5 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 6 57 — 6 29.4 60 7,200 Free | Free | Free | Free | Free
MRBSH230SF R—JL#ER) XE TR (L 1) ZHERLUTLET L, %(7)IBEETY,

When you order, indicate MRBSH230SF (R) X (2 1).

#(7) is reference value.

@ VIRBSH230SF OEA (7) (315° T, EHMRRBICERA (1) 1226I8VET,

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

MRBSH230SF
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BHMERTEA 12 ETEVET

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





