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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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High precision and long

tool life even for hardened steel up to 70 HRC
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MRBSH230SF

YIHII A TIREC R £ L

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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Shearing action
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Work material hardness
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Role of coating
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Oxidation resistant layer

60 70
HRC HRC
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Hard coating layer (Ultra micro crystal structure)
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Tools tends to wear to reduced hardness of material on coating oxidizes
of cutting heat
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Tool is easily damaged if impact force is large
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Coating structure
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Impact force
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Friction
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Hardened steel

Oxidation resistant layer  Reduced coating hardness is avoided by suppressing oxidation

caused by heat generated during machining process

BEREE

Ultra micro crystal structure
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Hard coating layer FExAET

Reduce tool wear with coating hardness that can withstand

cutting hardened steel
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micro crystal structure

EEEERE SERIrMI<BESSEOEEECEN
High adhesion coating layer N - §Uh€nﬁ%‘ﬂaon:<u*§ﬁ—@3‘

Structure combines hard to crack and difficult to peel off

with micro crystals excellent adhesion to cemented carbide

Carbide
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Prevents oxidation due to heat generated
during cutting
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Image of wear progress cross section of coating
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Optimized for cutting 60 to 70 HRC material

REEREE (HHEREE)

High adhesion coating layer (micro crystal structure)
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Tool wear can be reduced when machining

on high hardened steel

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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High adhesion

HAP40 (64HRC) [CX§9 5 T EFantLER

Tool life comparison for HAP40 (64HRC)

tIHIZAN= 20,000min-, vf= 1,600mm/min, ap 0.15 X ae 0.3mm, 7—3> N A1 I XK
Cutting condition n= 20,000 min-', Vf= 1,600mm/min ap 0.15xae 0.3mm, Coolant: Oil mist

MRBSH230SF

fthttsa A

Other tool brand A

ftit5a B

Other tool brand B

fittan C

Other tool brand C

EREE

Wear pictures

EEFENE :0.102mm

Wear width :0.102mm

EEFENE :0.137mm

Wear width : 0.137mm

EEFENR :0.190mm

Wear width : 0.190mm

EEFENE :0.157mm

Wear width:0.157mm

ITEFE

Cutting time

7045

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

%Eﬁrgﬁ Hardened Steel

MRBSH230SF RO.05 ~R3 £ 83 HA X 1otal 83 sizes

70HRCOSEEHMICHWTHRFIm CafEE R EINIZRIRELET

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

sdfl)

-0.001
-0. 003

é 30° || R @
|\ || ENTE

RIBEIFENED 1/2 %
BEEUTAE

R accuracy is based on a half
value of actual diameter

dA—F47

Feature
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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
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Improved machinability
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Shape Cutting edge

MRBSH230SF —iRNGREEIY RV
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New coating MUGEN COATING PREMIUM Plus with high
Oxidation resistance and abrasion resistance

HETENTULTVET
Introduced in the previous page
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Cutting edge shape with reduced cutting load

2%L>20.002 mm

Tolerance range

REREHUCELVEIMZRIR

Achieves high rigidity with optimal tool overhung
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High accuracy precision shank supported shrink fit chuck

AL—XTOREEDRVEIEERR R 2R

Highly accurate R shape that is smooth and seamless
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S General end mill for hardened steel
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Positive cutting edge Negative cutting edge
RIT 1 TAXRARIC K BUHIGEER. FRMOEAT VHIBEABR< B2 R AT« THERIR
SEEMIEIN T CERITEVETINIRIR 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 MNTFEEDQL ik mERETHUE

2'2 Improved cutting accuracy Shape Optimal overhung length

MRBSH230SF BHOY VIR

Normal shank length

REHLZELSTE. SEERETOININTIRE TEREHULIRL. EEIMIRRE
Possible to machining with high rigidity, with short tool overhung Tool overhung length is long, and tool rigidity is low
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short shank
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Super micro grain carbide with improved fracture
resistance
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2'2 Compatible with high accuracy shrink-fit chuck Shape High accuracy shank

¢ —0.003 Tolerance range

v 0.002 mm
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High precision and long tool life even for hardened steel up to 70 HRC

%E@fgﬁﬁ Hardened Steel

Feature
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Seamless design on rake face and flank face from R-curve to peripheral cutting edge. Realized high precision R accuracy
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shape Highly accurate R
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High accuracy R
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PATEND PENDING +0.003
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Seamless Peripheral cutting edge
90"
+0.003 mm
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- 0.003 mm
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Seamless
90°

4SOECHSRIW

MRBSH230SF EX
End
cutting
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Seam 0° - R90° point

] —Bgs TR
o % General shape
[0}
BN -0.003 mm
> 0

+0.003 mm
* RIBEIIRIZDIREZEEL UBE

R accuracy is based on a half value of actual diameter

Feature ﬂ'[’l\ﬂ”"éﬁ'fiﬁi %*Z EE?*Z

3 Upgrade abrasion ability Material  Carbide material
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MEERENE. MIRIBIECHELE UL

New material adopted 'Super micro grain carbide | to specialize
abrasion resistance and fracture resistance.
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High precision cutting sample 1

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

TE Tool :MRBSH230SF R1 X 6
NIAS LRy N 4 BEOESHRTEY
Cutting content : Roughing contour lines for 4 pockets
FRLAE Stock :0.02mm
JBULVESE Target 1 7.960mm

HOTBFRY Cutting time 12053 min/ {8 per pocket
DI/ SZADEER Tool path : EHEHRFEAIL Roughing contour line

'Ibﬂyu Roughing

jJ[lIﬁ?ll* Cutting shape
ATy RAT 18 mm X 8 mm X HITHRE 6 mm

Pocket Size cutting depth

HAP72 (70HRC)

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

TEEIARE 80 70T
Tool wear condition after 80min machining
MRBSH230SF fth4t 58 Other tool brand
WIS EERER WIS EERER
Frank wear width Frank wear width
0.055mm 0.102mm
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High precision cutting sample 2

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

TE Tool : MRBSH230SF R1 X 6
NIAE Ry N 1TEGHELEFINT
Cutting content : Finishing cutting for 1 pocket
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Dimensional error each rough cutting time 0'0A36
ftodtdh e
Other tool brand yd
—_ 0.022_,
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HTH‘ E 0015 -~ othertool brand.
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0.006 MRBSH230SF
0.003
20 40 60 80 43 min

it RIS U TRE LIeHERE

Realized stable demensional accurasy compares to other tool brand

AITHSERS Cutting time 1329 min/ R4 N per pocket
TII/SZOEER Tool path : EFmht EFIIT (RIED)

Contour line finishing

EERMEEFNT (K

Scanning line finishing

n= 16,000min' Vf= 1,000mm/min ap 0.03 X ae 0.03mm Z#-1JLX Xk 0il Mist

AT HZIR Cutting shape

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

N
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HAP72 (70H RQ)

SERRE it 1/2
Dimensional error is 1/2 compare
to other tool brand

0.008

0.006

Other tool
brand

MRBSH230SF

0.003

Z= [mm]

0.004

R

0.003

dimensional error
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0.002

firttfRE R U TRRE G LTI ZRR

Realized high precision finishing compares 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

87 [BE  mm / f@#& 1 [ Unit [Size : mm / Retail Price : JPY]

J— KNo. N (R)‘ ) en (2) (D,) (dZ) (7) R (?) . (%2) (L Etfts | Actual eﬁthingmﬁg%?é;zgiﬁinﬁiﬁﬁed angle
) Gexlzite, jKR_a)dl’:J‘:s& Unda—ezﬁgth Lerﬁ?(ut ?ﬁ? _ECTD{M% Neck_%ping\e ;/h:n/kgi{f ;/h:r:kfer?gf Oveﬁﬁgth RE R . o - ij"kp"e T o o
N 5 30 @\‘ ¢d| : : : 30 1 1°30 2 3
23 3 v “ +0.003 :8_ 88% 08-00537-00602 24| 09 1.2 | 115 15° 4 27.2 35 5,100 255| 262 | 269 | 277 | 295
% 1T _ | ain T — ; 08-00537-00603 RO.6 4 0.9 1.2 1.15 15° 4 25.6 35 5,100 421 433 | 447 | 4.61 494
s RIEEIENRD1/2% 08-00537-00605 ’ 6 0.9 1.2 1.15 15° 4 28.6 40 5,600 6.27| 647 | 6.68| 6.91 7.43
e 08-00537-00606 8 09 | 1.2 | 115 | 15° 4 | 266 | 40 | 5600 | 834| 861 | 890| 9.21 | 9.91
st s B ') e o actual ciameter 08.00537.00752 3 | 14 | 15 | 145 | 15 | 4 | 272 | 35 | 4000 | 3.17| 325| 334 3.44| 366
e ) 08-00537-00753 4 1.1 15 | 145 | 15 4 [262] 35 | 4000 | 420] 432[ 445] 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
® 70HRCHSEBEM o ESH CE LUy ItsE = =18, ) . s 08-00537-00755 8 1.1 1.5 1.45 15° 4 27.2 40 4,200 8.34 8.60 8.88 9.19 9.88
O Fi/-(CHIRT—F 1 27 FL 3 7 LPlusEBISE. MBA{LY: - MEEFEMAE L, BRI work “%;;fm e 08-00537-00756 10 | 1.1 | 15 | 145 | 15 | 4 | 252 | 40 | 4500 | 1040 10.74 | 11.10 [11.49 | 12.36
:Eifﬁffoﬁggfmﬂcﬁigégggg:&g;i;;ézﬂj’%ﬁ%%%ﬁa kst s 08-00537-00805 | RO.8 8 [ 12 [ 16 [ 155 | 15 | 4 [ 274 ] 40 | 5600 | 833| 860 888 9.18 | 9.87
. :/i%/ﬁ%ﬁ%(;_o_om r?ngwb\B-O%OBmmO)%%%Eﬁ&oc 45~ 60 60~ 70 W 08-00537-01000 3 1.5 2 1.94 | 15° 4 28.1 35 3,500 3.18| 3.25| 334| 343 | 363
® Realize stable cutting performance even for 70 HRC hardened steels. hiRE LiRE g 08-00537-01001 4 1.5 2 1.94 15° 4 27.1 35 3,500 4.21| 432 | 445| 458 | 4.87
° [a)te)\r/;t%aer(jesmstv;n/\?:GEN COATING PREMIUM Plus to upgrade oxidation resistance and O © - 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
o Adopt optimized new tool material and tool design to reduce cutting load. Z%Zﬂ?gf 08-00537-01003 8 15 2 1:94 15° 4 28.1 40 4,200 835| 860| 888 | 918 | 9.84
:Ehaacncku[ja\;?/nst;(?cﬁg?amn?e(Rh?gc?ﬁcérsgzr«iascsi‘s/gg O\'Q—aohg&viu—eOoéggtual cemeren. B [~ - mm / ffi4§ © A1 Unit [Size : mm / Retail Price : JPY] 708-00537-01004 10 1> 2 1.94 15 4 26.1 40 4’200 104111074 | 11.10|11.48 | 12.33
i i i - i . _ : . : 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
ckve L@ L en | @ | O | @ @) @ 0D O e | Acuslerin o ceaaion e eed ange ~08-00537-01252 | 6 | 23 | 25 |24 | 15 | 4 | 260 | 35 | 5200 | 6.35| 653| 672 692 | 7.39
by n“\R—Jdl/_#:é E‘FkE h FJhE; iz E‘ka_% kﬁﬁl | */hwk?{é vhvk/%? QHE .| Retail price of workpiece. _08-00537-01253 | R1.25 8 2.3 25 | 24 15° 4 29.0 40 4,600 8.42| 867 | 893| 9.22 | 9.88
adius | UnderNeckLength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | Shank Length | Overall Lengt! 30° 1° 1°30° 2° B 08-00537-01254 . 10 23 25 2.4 15° 4 27.0 40 5’500 10.48 | 10.81 111511152 [ 12.36
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 08-00537-01256 15 2.3 2.5 2.4 15° 4 27.0 45 5600 | 15.65|16.15|16.69 |17.27 | Free
08-00537-00053 | 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 08-00537-01500 6 2.5 3 2.85 15° 6 33.1 45 4,200 6.44 | 6.61 6.79 | 7.00 | 7.45
08-00537-00055 0.5 0.07 | 0.1 0.085| 15° 4 27.1 35 9900 | 0.54 | 0.56 | 0.57 | 0.59 | 0.64 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
08-00537-00072 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 08-00537-01502 10 2.5 3 2.85 15° 6 29.1 45 4,800 | 10.57/10.89 | 11.23 111.59 | 12.42
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 08-00537-01503 | 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
08-00537-00101 0.3 0.15 | 0.2 0.18 15° 4 275 35 7,200 | 0.34 | 0.35 | 0.36 | 0.37 | 0.39 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
08-00537-00102 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 08-00537-01505 16 2.5 3 2.85 15° 6 28.1 50 5600 | 16.77]17.31|17.88|18.49 | 19.88
08-00537-00103 : 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 08-00537-01506 20 2.5 3 2.85 15° 6 29.1 55 5,400 | 20.91|21.58 | 22.31 | 23.09 | 24.85
08-00537-00105 1 0.15 | 0.2 |0.18 15° 4 26.8 35 7,200 | 1.06 | 1.10 | 1.13 | 1.17 | 1.26 08-00537-02000 8 3 4 3.8 15° 6 32.8 45 4,300 858 | 881 | 9.06| 933 | 993
08-00537-00150 0.5 0.2 03 |0.28 | 15° 4 275 | 35 | 7,100 | 055 | 0.56 | 0.57 | 0.59 | 0.63 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
08-00537-00151 0.6 02 | 03 |028 | 15° 4 274 | 35 | 7100 | 0.65 | 067 | 0.69 | 0.71 | 0.75 08-00537-02002 12 3 4 38 15° 6 288 | 45 | 5600 |12.72]13.09|13.49(13.93 | 14.90
_08-00537-00152 | RO.15 | 075 | 02 | 03 /028 | 15 4 | 273 | 35 | 7100 | 0.80 | 0.83 | 085 | 0.88 | 0.94 050053702008 | 2 15 | 3 4 38 | 15 6 | 308 | 50 | 5600 | 1582|1630 16.82|17.38 | 18.63
RLAILR 1 c 8-5 8-3 8-52 1? j %-g gg ;;88 1-22 1 -gg 1 -;2 1 ;Z 12? 08-00537-02005 20 | 3 2 |38 |15 | 6 | 308 55 | 5600 |20.99]21.65|22.36 |23.13 | Free
08-00537-00201 05 [03 [04 [037 | 15 | 4 [277 ] 35 | 5200 | 056 | 0.58 | 0.59 | 0.60 | 0.64 i 25 3 a2 (58 1o 6 [ 308 | 60 | 5600 1261612790 12/.90 12888 | Free
e . 08-00537-02502 10 3.5 5 4.8 15 6 327 | 45 6,500 | 10.63]10.92 | 11.22 |11.55 | Free
08-00537-00202 0.8 0.3 0.4 0.37 15 4 27.4 35 5200 | 0.87 | 090 | 0.92 | 0.95 | 1.01 P v—— -
= . 08-00537-02503 | R2.5 15 3.5 5 4.8 15 6 277 | 45 9,000 |15.8 |16.27 |16.77 | Free | Free
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 I e | 20 35 5 18 15° 6 277 50 9100 1209712162 | Free | Free | Free
08-00537-00204 : 1.5 0.3 0.4 0.37 15° 4 26.7 35 5,400 160 | 1.65 | 1.70 | 1.75 | 1.88 SO0 10 6. 6 5'7 — 6 34'4 45 7'000 Frée Frée Free | Free | Free
08-00537-00205 2 0.3 0.4 0.37 15° 4 26.2 35 5500 | 2.11 218 | 2.25 | 233 | 2.50 T 08.00537-03001 | 15 6 6 5'7 — 6 29'4 25 7'000 e | Free | Ten | Ees | Hes
08-00537-00206 2.5 0.3 0.4 0.37 15° 4 25.7 35 5700 | 263 | 272 | 2.81 290 | 3.13 | 20 5 5 5'7 — 6 29'4 50 7’000 Free | Free | Free | Free | Free
08-00537-00252 1 0.35 | 0.5 0.46 15° 4 27.3 35 5200 | 110 | 1.13 | 1.16 | 1.19 | 1.27 —_ : - -
08-00537-00253 15 | 035 | 05 |046 | 15 | 4 | 268 | 35 | 5200 | 1.61 | 166 | 1.71 | 1.77 | 1.89 | (SO | I N e T N o e i
08.00537.0025 | R0.25 | 2 035 | 05 |046 | 15 | 4 | 263 | 35 | 5200 | 213 | 2.20 | 2.27 | 2.34 | 251 08-00537-03004 0 |6 |6 57 | - | 6 |294] 60 | 7200 | Free | Free | Free | Free | Free
08-00537-00255 2.5 035 | 05 |046 | 15° 4 258 | 35 | 5200 | 265 | 273 | 2.82 | 292 | 3.14 MRBSH2305F RLHERR) XEFR(L D ZBRL TS, H(Y)EBEETT,
08-00537-00256 3 035 | 05 |046 | 15 | 4 | 253 | 35 | 5200 | 3.16 | 3.27 | 3.38 | 3.49 | 3./6 e you order. Indicate MRSSHZI0E([ (£ 1) e reference value
08-00537-00300 1 0.45 | 0.6 0.56 15° 4 27.5 E5 4500 | 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 4,100 | 1.61 1.66 | 1.71 1.76 | 1.88
08-00537-00302 5 045 | 06 |056 | 15° | 4 | 265 | 35 | 4100 | 213 | 219 | 2.26 | 2.34 | 2.50 @ V\RBSH230SF MEA (1) (315 TF, BAAMRERBICERA (v) 1225 0VWET,
08-00537-00303 | RO.3 2.5 0.45 | 0.6 0.56 15° 4 26.0 35 4200 | 265 | 273 | 2.82 | 291 3.12 @ Neck taper angle () of MRBSH230SF is 15°. Our other products have a neck taper angle () of 12°.
08-00537-00304 3 0.45 | 0.6 | 0.56 15° 4 255 35 4,200 | 3.16 | 3.26 | 3.37 | 3.49 | 3.75
08-00537-00305 35 0.45 | 0.6 0.56 15° 4 25.0 35 4,300 | 3.68 | 3.80 | 392 | 4.06 | 437
08-00537-00306 4 0.45 | 0.6 0.56 15° 4 29.5 40 4,300 | 420 | 433 | 448 | 464 | 499 o o
08-00537-00402 2 0.6 0.8 0.76 15° 4 26.9 35 4,100 213 | 219 | 225 | 232 | 2.48 /Y 15 /Y 12
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 | 3.47 | 3.72
08-00537-00405 | " 4 06 [ 08 [076 | 15° | 4 [249 | 35 [ 4300 | 419 | 433 | 447 | 462 | 497 RN 1 - - - -—+ X 1 - - - ——%
08-00537-00406 5 0.6 0.8 0.76 15° 4 28.9 40 4,300 | 523 | 540 | 558 | 5.77 | 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 | 0751 095 | 15 | 4 | 268 | 35 | 3.500 | 2.66 | 2.73 | 2.82 | 290 | 3.10 MRBSH230SF AR TEA 12° £ TTVET
08-00537-00503 RO 3 0.75 | 1 0.95 15° 4 26.3 35 3,500 318 | 3.27 | 337 | 3.48 | 3.72 Our other products have a neck taper angle (y ) of 12°
08-00537-00504 : 4 0.75 | 1 0.95 15° 4 25.3 35 3,900 | 421 | 434 | 448 | 463 | 497
08-00537-00505 5 0.75 | 1 0.95 15° 4 29.3 40 3,900 | 524 | 541 | 559 | 578 | 6.21
08-00537-00506 6 0.75 | 1 0.95 15° 4 28.3 40 4,300 | 6.28 | 6.48 | 6.69 | 6.93 | 7.45
MRBSH230SF R—JL 42 (R) X B TR (2 1) ZERL TS L. (T SBEETT.
When you order, indicate MRBSH230SF (R) X (2 1). %(7) is reference value.



MRBSH230SF

tﬂﬁu%ﬁ:ﬁ%ﬁ Recommended Milling Conditions

P _ N R AN AR AR P ; N R AN AR AL
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)
Radius nLeirgtﬁc ()54 e P pee Radius UnliirgTECk (0] 4 spee Speed Speed
L/D apmm | aemm | mm/min min’ apmm | aemm | mm/min min’ apmm | aemm | mm/min min’ L/D apmm | ae mm | 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 24 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 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.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 0.75 | 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
1.5 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
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 R1.25 8 3.2 0.2 0.3 2,700 | 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
25 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 33 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 | 8,500 | 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
25 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 5 1 SHABED ap BHEHOTARES. ac FEESEOTARRSERLET,
¥ 2 UUWEDNFEET 3B8(F. DEICINU TUHIRAGFZREL TS,
¥ 3 I—F—HZDVHIEFTHIB < BBEM TR FHICTHIREDRELY —L/SZBETERL TS L,
¥4 OEHEER)FER>. BUAIEGTRBL TS,
%5 TEDRRFAISRS DI Te#RLET, DLy N1 TR EEZFEAT 356, RIEEERE CHRALSL.
#E KOFTNIARNTI=F U RNEBEHLET,
hotes 31 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.




NTE61 1

Machining case 1

#wuist - HAPZ72 (70HRC)

Material : HAP72 (70HRC)

AN @ 3y § S

Coolant : Oil mist

TEER
Tool wear

[LDHEIZE] n:12,000min?, 7%/ & VF:1,800mm/min, {t_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

wrTeses - 11 B 33 99
Total machining time : 11hr 33min HAP72 (70HRC) MRBSH230SF R1 X 6
J—J4HA 2 1 ¢ 40(£A 50 X 45 mm) MIOIRE
Work ize: dia 40 (Base 50x45 mm) cutting on HAP72 FERV) Roughing it k4 Semi-finishing £ Finishing
MRS : 6mm (70HRO) 2 bR 36 9 514 3 B 30
Cutting depth : 6mm 2hr36min 51min 3hr 30min
IT<VE
Rake face
SHNEH
e . Peripheral
N < 6 5510 57 5
Peripheral gear . L .
Peripheral gear machining time : 6hr 57min
MT TR 0 P f 1S R et
Process Roughing Semi-finishing Finishing Rend
cutting edge
fEHTE MRBSH230SF MRBSH230SF MRBSH230SF
Tool R1X6 R1X6 R1X6
[@E5%L [min™]
Spindle speed 12,000 a
X V)ERE [mm/min] < >
Feed 1,800 1,200 0\
§0UAME [mm] 0.06 X 2003 | Ev77T—r01 | EYTTIE
Depth of cut ap o ae 0. Pick feed Pid;feed ‘
7% UL [mm] _
Stock 0.03 0.01
LB 285365 519 3BFRE307 E
I zB= 40T Willing part Machining times 2 hr 36 min 51 min 3 hr 30 min
B
a1 4 5 36
IneTele Gieer Inside gear machining time : 4hr 36min
MmITiE FREY itk tt k& mHES BE
Process Roughing Semi-finishing Finishing Roughness (7 Unit [ wm ] Accuracy &4 Unit [ mm ]
fEHTE MRBSH230SF MRBSH230SF MRBSH230SF
Tool RO.5X6 RO.5X6 RO.5X6 0 B o 0 a
= int
@sﬁﬁem?d] 14,000 ERTE MRBSH230SF | MRBSH230SF
EHTE MRBSH230SF MRBSH230SF Tool R1X6 RO.5x6
X VWIEE [mm/min] Tool R1X6 RO.5%6
1,000 700
= 5%;;‘;‘? 24.500 15.480
S\ Ev774—R Evyo774—R
E0V)AHE [mm] Ra 0.133 0.137 0.282 .
0.03 X 0.15 0.05 0.02 Al
Depth of ut ap ae 005 002 =AE 24,505 15.472
2 Tl 003 001 - Rz 0.815 1336 1676 e 0.005 0.008
Error ’ ’
HITRsRE 3BFE6D 2253 16585 - } P S —
I =& BT Willing part Machining times 3hrémin 22 min 1 hr 8 min AIERE: F— I > AHBVK-X250 AIERE: — 0 > RAIEBEHEHEMM-60
Mesuring Instrument: Keyence VK-X250 Measuring instrument : Nikon microscope MM-60




”HIEWU 3 Machining Case 3

hﬂlgﬁu 2 Machining Case 2

T7A2TI2F%27H2TN

Fine blanking machining sample

#ult : YXR3 (61HRQ) #wuis : HAP40 (65HRC)

Material I == T Material
IS8 FAALIZAP TR HRASR &1, Milling part Va2 S it O | Iy & &
Coolant Oil mist X?iﬁﬁ’%h(_agﬂi_b\gilﬁrwga Coolant Oil mist
. . #Total machining time includes . .
rvﬁ‘\j]']IH%FEﬂ . 7 H%Fa 27 ﬁ process (white part) both blank holder :‘ﬁ:ﬁ?]l]IE%E-‘i . 8 H&Fa 46 ﬁ
Total machining time 7hr 27min part and die part Total machining time 8hr 46min
J—7H4X:60 X 60mm HITRES @ 4mm J—JH4 X ® 25 X 50mm  HITHERE : 6mm
Work size Cutting depth Work size Cutting depth
*ﬁ]ﬁ z 9‘1’ [ MITE FREX L) WL thft b e
Blank holder Die Process Roughing Stock removal Semi-finishing Finishing
fEAIR MRBSH230SF MRBSH230SF MRBSH230SF MRBSH230SF
MLESH : 5 B 41 53 HTESRS : 1 B 46 53 Tool R1 X6 RO.5 X 5 RO.5 X 5 RO.5 X 5
Machining time : 5hr 41min Machining time : Thr 46min
— in-1
I [min'] 20,000 12,000
pindle speed
- BR&HIT Milling part — .
- ERURE [mm/min] 1,600 920 920 460
MITTE FREX ) it B | BRWEL | LS WL WL FTER V) Tk P
Process Roughing | Semi-Finishing [Stock removal| Finishing Stock removal Stock removal Roughin Finishin M2 = IR Side face
e ’ V28 [mm] 0.03x0.02 Ev771—K0015
ap x ae 0.15 X 0.3 0.03 X 0.1 TE sur pick feed
#EATE MRBSH230SF MRBSH230SF | MRBSH230SF | MRBSH230SF MRBSH2305F | MRBSH230SF Depth of cut 0 oleg g‘; e
Tool R1X4 RO.5X2 R0.25%X1.5 R0O.2X1 R0.25% 1.5 RO.2X1 : .
— %MSTOEL“’“] 0.03 0.01 -
min- iR
Spindle speed i 25,000 30,000 30000 TSR 2453 3 BFEI89 1 B8y 4 FfE67
4t A Machining time 24 min 3 hr8 min 1 hr8min 4 hr 6 min
E W RE[mm/min] =)
Feed = 2,500 1,000 540 540 1 540 E*ﬂé *%E
3 % Roughness Accuracy 847 Unit [ mm ]
YIAKE[Mmm] | ap02 | EYyI71—K 005 £0.03 £0.02 ap 0.01 £0.01 .
Depth of cut ae 0.5 pick feed PED- pED. ae 0.03 pLL. F5e5RE 0.003mm
" (RIEft L2050 T )
& - fiiUnit[ um1  Redge retreat amount 0.003mm
7% LARImm] 0.03 0.01 (BB #0.005) _ 0.003 - after side finishing for 2 hours c JHLME
Stock Al EER 20.644
Only corner part Side face Target
LB 399 405 16”35 475 1652653 16115 354 KB
Machining times 39 min 40 min 1 hr3 min 47 min 1 hr 26min Thr 11 min 35min / Ra 0.031 Actual 20.647
¥ pf: EvI774—R pick feed ¥ pf: EvI74—R pick feed RE
Rz 0.225 Error 0.003

EHES faE TR % — T > ZHBVK-X250 0.003mm AR : = 2 > BAESEMEMM-60
Roughness accliacy Measuring Instrument : Keyence VK-X250 Mesuring instrument : Nikon microscope MM-60
B Unit [ um ]
TEER
1 e Tool wear
fEATE |MRBSH230SF | MRBSH230SF MIT?E TRV V%L it b (F Ttk
Tool RO.5%2 R0O.2X1 Process Roughing Stock removal Semi-finishing Finishing
Ra 0.145 0.080 ' EHAIE MRBSH230SF MRBSH230SF MRBSH230SF MRBSH230SF
Convgyﬁffﬁﬁgmn Tool R1 X 6 RO.5 X 5 RO.5 X 5 RO.5 X 5
Rz 1.192 0.521
A B C LA
BIER: F—I > AHEVK-X250 Rake side
Measuring Instrument : Keyence VK-X250
BB 0.958mm | 90°0°00” | 0.883mm
Target
= SEX
gi;il{ggl 0.958mm {90°15°10” | 0.888mm Peripheral cutting edge
BE c1r1A”
1 | 0.000mm | 0"15'10" | 0.005mm R Sois
R end
BIER: £ — I > ZHBWVK-X250 cutting edge

Measuring Instrument : Keyence VK-X250




BETE#AE1

www.ns-tool.com

T140-0014 RRERS)IXAH 1-28-1 (ERTEFEAHHBIERFIL L 6F
TEL. 03-3774-2459 FAX. 03-3774-2460

-\ BE BN %22 EOER  Attention on Safety

1) TBE5 - 5MYHIEIE. TEORUH LY. FEFFFICEERMALVKIC, BACEER
LTSN,

2) TN FEEERFTHALVRICL T LS L,

3) TEEHEAT3IE. WEBTIBRIBNETOT, BTH/N— - REXAHIEEFEALTLEEL,

4) FIVEEIE TERMIABTICRE 2 MEFERAL TS0,
TEBFANLICL 220 EBEL. IRNAEHMABLIICLTLLEE L,

5) #HIHIE. Lo WBEEL T LS,

6) TERUHHIMODTEIR. H5» UHREBLTEVTIEE L,

7) DIHIZMFE . MIMCEREMICEE T RETILE SV ET,

8) AMICIG U THIHIM & RE L T L& Vo RAKBEMEAEEAT 2583, MIMICRET AL
PR TN KKDOBBRI S E T, BIAMRELFTo TS,

9) ERATICRE (HIE - &) rRELABER. BE5ICHEMELED T LN,

10) TEDHEE LAEVTLEE 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) ltis 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

20'08 JOA-QME0S6  JOA-EMA712

MRBSH2007

B AN 207 ICBHOBmRILERE. 5E - AROLDFEEERTIHBENTSVET,
Specifications may change without notice for improvement.
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