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MUGEN COATING PREMIUM Plus
High Efficient 3-Flute Small-Diameter Long Neck Ball End Mill for Hardened Steel

MRBSH330
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High-efficiency high-precision die machining with improved cutting edge rigidity and chip evacuation

Hardened Steels
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MUGEN COATING PREMIUM Plus

High Efficient 3-Flute Small-Diameter Long Neck Ball End Mill for Hardened Steel

MRBSH330 i

RO.1 ~R3 =31Y40X

Total 31 sizes

R

Features

Fea1ture B8 iR ERI—5«0>VJTU=7LPlus

Long tool life Coating  MUGEN COATING PREMIUM Plus

60HRC ~ 70HRC D#HIM ICERBEG IRz FHiE o0t MBI—7 (> I TLIT LPlus
40 —_~ 60HRC -Z“E%IZEJ_?{ 77‘7D37Atlﬁl%®‘|'$ﬁg Plus MUGEN COATING PREMIUM Plus

(iR ]

MUGEN COATING PREMIUM Plus is suitable for machining above 60HRC H
Hardened Steel

Demonstrates same performance with MUGEN COATING PREMIUM even
on machining 40 ~ 60HRC WEIATEE 60 HRC 70 HRC

Work Material Hardness

Wttt oa & DAY I TEEER PHAAKE ap 0.23 X ae 0.3 mm TOHITHER

Comparison with other tool brand on roughing process Under the same rate of depth of cut
o . 1] f f 12
° IE{U"(Z 'R1 Bﬁﬁﬂge A?tgg%ﬁn Afgtgr?ofrﬁn After01 %ﬁn
Tool size .
- #RHEI#4 : HAP40 (64HRC) i
Work Material MRBSH330 |

R1x6

- @%5%Y : 20,000 min™
Spindle speed

« 13XV RE : 2,400 mm/min
Feed

ftutlas A

Other tool brand A
AAR—ILIVRI)L

R1
4-flute ball end mill

=AY TORMYIILT
it EI%5 & LB L T o e B
E%ﬁ%%iﬁ Other tooll:ltl)::and B

Realize long tool life during high 4*513]7ﬁ—)er11‘/ FL
speed machining even comparing 4-flute ball end mill
with the other brand tool

Feature

2

= LE
IRHER
High efficiency

FDIAZAR « FFHE - 3 8H - YU < FHEH S

Cutting edge shape - Unequal flute spacing - 3-Flute - Chip evacuation

DN ERE(L L. VHIBEZEEY 5 & TathAAATIEE
Optimized center ball shape reduces cutting load to enable high depth of cut

I < FTOHEMZIEGR D ZEDBWVWFY TR Y MR S VRBSH330 GERD
Optimized chip pocket design realizes smooth chip removal Conventional

ASHHTOVBLE

Unequal flute prevent chattering

NITEFHIHHBRERETIE
BANTIINF vy 1z
) <FzoMLEHtEZE S S
(Z@mE (Rz=1.5)

Adopting strong spiral gash for the
large diameters to reduce cutting

9
load, break up the chips to improve - oY

the chip removal abilitynequal flute MRBSH330 K
prevent chattering (R = 1.5) Conventional

MR & DI TREREE
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Machining efficiency comparison with conventional product S MRBSH330 Cﬁ;fgﬁﬁzoﬁ?;mﬁé’baﬁ (';nd ﬁTl;i”
£
- #HEI41 1 YXR7 (63HRC) Process O LR v MR | ARy MEB | O LIRS v MNER | AR v MED
A Diamond shape| Circle shape | Diamond shape| Circle shape
Work Material pocket pocket pocket pocket
rI=IYh i ATLIAR Rt 1 X R3x20 | R1.5x10 | R3x20 | R1.5x 10
Coolant : Oil mist Tool size
o _ N _ —
D—=7F14ZX:50 X 50 mm | @&z min") 7,000 15,000 7,000 15,000
Work size Spindle speed
XV IRE
(mm/min) 3,000 2,600 2,000 1,800
Feed
thAkE
(@ap X ae mm) 0.25 X 1 0.25 X 0.5 0.2 X1 0.15 X 0.3
Depth of cut
p) IS 42539 16 53 23 # 735311 % 55493 34 ®
Machining time | 42 min 9 sec 16 min 23sec | 73 min 11sec | 55 min 34 sec

TN Lo #955%iRk !
Total machining time reduced by 55%

Connect NS Connect dTHBN

r TOOL For Crafting Tomorrow  INtroduction of NS Connect
F—AEANTRTI—REFMALE ETRABBRICOBAVET

Scanning the barcode on the back of the case to get various information

TEORER

Features
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Size and Milling conditions

NIEE BE

Video of machining

g| L\ OTE-ECTEH
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Available to check the
information anytime,
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MRBSH330 A MRBSH330

#RO—7 1 7 7L I7APlus SEESSREERMNTIRAMNMRIRAO TRy IHR—ILIVRI)L 23134022 PIBISRHEBER  Recommended Milling Conditions

MUGEN COATING PREMIUM Plus High Efficient 3-Flute small-diameter Long Neck Ball End Mill for Hardened Steel .
Total 31 sizes
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High-efficiency high-precision die machining with improved cutting edge rigidity and chip evacuation

o N R - SEEH N R N R
R<2 R+0.005 \WorkiMatarial High Speed Steels/Hardened Steels High Speed Steels High Speed Steels
Ror R000y or e SKH51-SKD11 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72 (~70HRC)
s g\ 2 N\ ‘ HRE TIAKE W EE| OEH TIAKE W EE| DEH TIAKE | EWEE| OEH
. ,oq’oqi;: r RHAX| BTR | &R Depth of Cut Feed |[SpindleSpeed|  Depth of Cut Feed |[SpindleSpeed|  Depth of Cut Feed  |Spindle Speed
—— g la) J_» Radius |UnderNeckLength | D HE
A2
N »Qm LD llapmm | @emm [mm/min| min? | @pmm | @emm |mm/min| min" | @pmm | @emm [mm/min| min’
VoAl
o S o . o ® & L ‘ RO 0.3 1.5 0.006 | 0.007 | 450 |40,000| 0.004 | 0.005| 300 |40,000| 0.004 | 0.005| 220 |40,000
® 60 TOMRC DRERIECL. (IS TR EmO L, BAG | AT AT, "' [To5 [ 25 [0006] 0007 400 [40,000] 0.004 | 0.005| 250 |40,000| 0.004 | 0.005 | 190 |40,000
® > v JENE( -0.001mm £ -0.003mm DESHEE . _ _ 0.5 1.7 0.01 | 0.01 450 | 40,000 | 0.005 | 0.005| 400 |40,000| 0.005| 0.005| 300 |40,000
@ U2 hardensd steel of 6010 TOHRC can be hachining wiihlong (o8 e and g efficency.  —° Roqs |06 | 2 [0.007]0007[ 450[40,000] 0.005] 0.005| 350 |40,000] 0.005 | 0.005[ 270 [40,000
@ Shank diameter tolerance,, high accuracy type, is - 0.001 ~- 0.003. , : 0.75 | 25 0.007 | 0.007 | 400 |40,000| 0.005 | 0.005| 350 |40,000| 0.005| 0.005| 250 |40,000
WEIA4 Work Material 1 1 3.3 0.007 | 0.007 350 | 40,000 | 0.005 | 0.005 300 |40,000| 0.005 | 0.005 220 | 40,000
= = 0.5 1.25 | 0.035| 0.04 | 1,100 |40,000| 0.013 | 0.02 850 |40,000| 0.013| 0.02 650 | 35,000
i A ] =EME
Hardened Steel bt Roistiam RO.2 | 0.8 2 0.03 | 0.03 | 1,000 [40,000]| 0.012 | 0.02 850 |40,000| 0.012 | 0.02 600 | 35,000
60~70HRC At tenoth 1 2.5 0.03 | 0.03 | 1,000 |40,000| 0.012 | 0.02 850 |40,000( 0.012| 0.02 600 | 35,000
‘ - = 1 2 0.03 | 0.03 | 1,300 |40,000| 0.015 | 0.02 | 1,000 |35,000| 0.015| 0.02 700 | 30,000
© T f?fyghfiﬁglibﬁb\ ! —BEEIYRII RO.25
Machining case Supprssattring by o 1.5 3 0.015| 0.03 | 1,000 |40,000| 0.01 | 0.02 800 |35,000( 0.01 | 0.02 500 | 30,000
Inclined Angle 1 1.7 0.045 | 0.06 | 1,500 |40,000| 0.03 | 0.05 | 1,100 |30,000| 0.03 | 0.05 800 | 25,000
eefr (5% < mm / {5 < ) RO.3 1.5 2.5 0.045 | 0.06 | 1,500 |40,000| 0.03 | 0.05 | 1,100 |30,000| 0.03 | 0.05 800 | 25,000
ot Brzemm  Revail frice 7Y 2 3.3 0.045| 0.06 | 1,500 [40,000[ 0.03 | 0.05 | 1,100 |[30,000| 0.03 | 0.05 800 | 25,000
J—7JHEAICKT 2REME
J—KRNo. RA-V¥E | (METR | (IR | DNE | ETFR| ()8R 1278 O2R | 1SS Actualeffective length depending on indlined angle of workpiece 2 2 0.15 0.2 3,000 130,000} 0.12 0.1 2,000 | 25,000 0.075 | 0.1 1,500 | 20,000
Code No. Radius | UnderNecklength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | OverallLength | Retail Price 30° 10 10307 20 30 RO.5 225 225 0.15 0.2 3,000 [30,000] 0.12 0.1 2,000 [ 25,000 0.075 | 0.1 1,500 | 20,000
20063 03 5 03 e 5 035 036 038l 039! 0.42 3 3 0.15 0.2 3,000 |30,000| 0.12 0.1 2,000 | 25,000 0.075 | 0.1 1,500 | 20,000
w RO.1 : 1> | O a L 45 110,500 | 035] 0.36] 0.38) 039] 04 7075 |2 2 015 | 03 | 3,800 [30,000 0.15 | 0.2 | 3,000 |25,000] 0.09 | 0.2 | 2,200 | 20,000
ggggg: g °35 g: 8;5 8; 8;: 1; j fé }8’288 gzg 8?: gg; g'gi 823 ' 4 27 | 015 |03 | 3,000 |25000| 0.15 | 0.2 | 2,400 |22,000] 009 | 0.2 | 1,800 | 18,000
Wj‘()::o: 2 SRR . - o oce ool oot ot oo 3 15 |03 |05 | 3,80025000] 022 |03 | 3,000 |20,000| 015 | 03 | 2,200 | 16,000
m ROAS — 05 03 08 > n 4; 10400 T osa 06 088 092 101 R1 4 2 0.3 0.5 3,800 | 25,000| 0.22 | 0.3 3,000 (20,000 0.15 | 0.3 2,200 | 16,000
m 1' 0'2 0'3 0'28 55 " i 10'400 1'08 1'12 1'17 1'22 1'34 6 3 0.3 0.3 3,000 [22,000| 0.22 | 0.3 2,400 [20,000| 0.15 | 0.3 1,800 | 16,000
08-00634-02005 0.5 03 04 037 12° 4 45 7100 | 0.58] 0.60] 0.62| 0.64] 0.69 o 2 03 06 3800 18000102 0> 3000 1150004 91> | 95 2250 112,000
m ROL2 08 03 02 037 > 2 I 00 083 093 096 00l T09 R1.5 | 8 27 |03 |06 3,800 | 18,000 0.25 | 0.5 | 3,000 | 15,000 0.15 | 0.5 | 2,250 | 12,000
m : 1' 0'3 0'4 0'37 oF " 10 7'100 1'10 1'14 1'19 1'24 1'35 10 3.3 03 0.6 3,200 | 18,000 0.25 | 0.5 2,600 | 15,000| 0.15 | 0.5 2,000 | 12,000
08-00634-02510 - 0'35 0'5 0.46 P i e 7’100 1'13 1.16 1'21 1.26 1'37 8 2 0.3 0.8 3,800 | 15,000 | 0.25 0.6 3,000 | 12,000 0.18 0.6 2,250 | 9,500
m RO.25 —— 035 05 046 150 n 0 00 T Tes 171 178 185 203 R2 10 2.5 0.3 0.8 3,800 | 15,000| 0.25 | 0.6 3,000 | 12,000 0.18 | 0.6 2,250 | 9,500
08'00634'03010 1' 0'45 0'6 0'56 15 i I 6'100 1'12 1'16 1'20 1'25 1'35 12 3 0.3 0.8 3,800 | 15,000 | 0.25 | 0.6 3,000 |12,000| 0.18 | 0.6 2,250 | 9,500
08-00634-03015] R0.3 1.5 045 | 06 | 056 | 12° 4 45 6,100 | 1.64 1.71] 1.77] 184] 2.2 10 1.7 1038 12 | 3800, 8000102 |1 3000 | 70001 0.18 |1 2250 | 5,500
m : 2‘ 0'45 0'6 0'56 o i 25 6'100 2'17 2‘25 2'34 2'44 2'68 R3 15 2.5 038 | 1.2 3,800 | 8,000 0.25 | 1 3,000 | 7,000| 0.18 |1 2,250 | 5,500
- - : : : . ' . : : ' 20 33 038 | 1.2 3,800 | 8,000 0.25 | 1 3,000 | 7,000] 0.18 |1 2,250 | 5,500
08-00634-05020 2 0.75 1 0.95 12° 4 45 5,700 | 2.18| 2.26| 2.34| 2.43| 2.65
08-00634-05025| RO.5 2.5 0.75 1 0.95 12° 4 45 5,700 | 2.70| 2.80| 2.91| 3.03| 3.31 X; g‘%&%gf&ﬁiﬁﬁgggggﬁft;sj‘i?ﬁ?ﬁgﬁtﬂ%?ifé%ﬁbﬂ“e
e nnFaAnEnan] s 52 BB DI OIRERREEE L & W ISR FE L TS0,
08-00634-05030 3 0.75 1 0.95 12 4 45 5,700 | 3.22| 3.35| 3.48| 3.63| 3.97
08-00634-07503 3 1.1 15 1.45 12° 4 45 6,500 3.21| 3.33| 3.45| 3.58] 3.89 *3 UUWSHEY SB1E, AU THHIRHEREL TS,
—————— R0.75 : ' ' - ' ' : ' - - %4 I—FBEOTHISHNE< B DB TE. BHITHIREOREPY — L/ SZBLITFEL T RS,
08-00634-07504 4 1.1 1.5 1.45 12 4 45 6,500 | 4.26| 4.41| 4.59| 4.78| 522 5 I ThOERIRE A A= MBS E. KBS U TR REEFELT< A0,
08-00634-10003 3 1.5 2 1.94 12° 4 45 5,100 | 3.23| 3.33| 3.44| 3.56| 3.85 %6tV < PHHEABRIFTHRVNES. TEOF vV I PIBORRICEZ/NAS Y EFTOTITER LS L,
08-00634-10004| R1 4 1.5 2 1.94 12° 4 45 5100 | 4.27| 4.42| 458| 4.76| 5.17 %7 B XV EES. UG TEEL TS,
08-00634-10006 6 1.5 2 1.94 12° 4 45 5,100 | 6.36| 6.60| 6.86| 7.15| 7.83 >§8I§¥85ﬁb§tﬁ%étﬁf§<L,T<rsf_<uo
N —5> 335
08-00634-15006 6 25 3 285 | 12° 6 60 7,000 | 6.56] 6.78 7.03| 7.31| 7.95 L ;‘?Sf’zbf\g‘tw Z/_l'\f*zh’*‘?cbf“ .
ne NNE2 12002 | ° otes %1 Depth of Cut : ap = Axial Depth of Cut / ae = Radial Depth of Cut.
—08'00634'15008 R1.5 8 2.5 3 2.85 12 6 60 7,000 8.64| 8.96] 9.31| 9.70/10.60 %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
08-00634-15010 10 2.5 3 2.85 12° 6 60 7,000 [10.73{11.14/11.59{12.09|13.26 %3 In case of chattering etc., please adjust cutting conditions if necessary.
08-00634-20008 8 3 4 3.8 12° 6 65 7,400 8.74| 9.05| 9.38| 9.74/10.60 #4 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths
o particularly.
w R2 10 3 4 3.8 12 6 65 7,400 |10.83/11.22/11.66]12.14]13.25 %5 If machine tool vibration is high during machining, adjust the feed rate as necessary.
08-00634-20012 12 3 4 3.8 12° 6 65 7,400 [12.91]13.40/13.94/14.53]|15.91 56 Attention to a risk of chipping and breakage when insufficient chip flow.
08-00634-30010 10 6 6 5.7 - 6 65 8,800 | Free | Free | Free | Free | Free >f<7AdJUStbOthSDiﬂdl‘?Speedaﬂdfeedatthesame_fate- _
08-00634-30015| R3 15 6 6 57 B 6 65 8.800 | Free | Free | Free | Free | Free >:<80verhangofendm.\llshpuldbeasshortasposabteformsp\ndtenose.
e %9 We recommend using oil mist coolant.
08-00634-30020 20 6 6 5.7 - 6 65 8,800 | Free | Free | Free | Free | Free
MRBSH330 A—L¥RR) XE TR @) ZERLTIEIL, ¥(7)FBEETT,
How to Order When you order, indicate MRBSH330(R)x(21). () is reference value.
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”HIEWU 1 Machining case 1

”HI$1§U2 Machining case 2

YXM1 (62HRC) SBEEEAZIR  YXM1 (62HRC) Forging mold

REEHADFRVLhAA EEiXY TaEERI Lz XA

Realize high efficient machining on hardened steels with high depth of cut and high feed rate

st : YXM1 (62HRC)  SKH5148

Work Material as the same as SKH51

7—74%42:100 X 100 mm

Work size

Zane b N i | 2§

Coolant: Oil mist

gannTeses - 3 RS 35 &9

Total machining time: 3 hr 35 min

HAP40 (64HRC) 2EX7R Yy MIZIR  HAP40 (64HRC) Two-stage pocket mold

SEEHADEMAININ LT RGMm TRIEER

Realize long tool life and high efficiency machining for complex shapes even on hardened steels

#wast : HAP40 (64HRC)  SKH4048

Work Material as the same as SKH40

7—74%142X:100 X 100 mm

Work size

7-5 b ACNIRAR

Coolant: Oil mist

winTesr - 13 R 31 9

Total machining time: 13 hr 31 min

IOLIE

Machining sequence

— T
Unit [mm]

BE
Accuracy

FRIE
1 E3E JHULME : 11.180 mm Actual 11177 11176 11.176| 11.174
1*'stage target

BRE

— 0.003| — 0.004| — 0.004 | — 0.006

Error

e ' eSS ]

Actual
2638 AVE: 6.582mm |,2PE
2"stage target

6.579| 6.578| 6.577| 6.577

BEE
Error

— 0.003 | — 0.004 | — 0.005| — 0.005

87 TE#
Unit [um] Tool path

REMHES

Surface roughness

Ra 0.053 | 0.067 | 0.065 | 0.070

p) ISy 2858 28
Machining position 2" stage 2" stage
o b0 it . FEX L) thft E(F .

gﬂII& Rﬁﬂi’h‘) §emi- Rﬁﬂ%‘v Semi- F{:U;H §emi- Semi- F{:U;H
e oughing Roughing oughing Finishing inishing Roughing Finishing inisning
FHTE MRBSH330 MRBSH330 MRBSH330 MRBSH330 MRBSH330 | MRBSH330
Tool R3 X 20 R1.5 X 10 R1.5 X 10 R1.5 X 10 R1 X 6 R1 X 6
[C3REY [min]

el iz saes 7,000 15,000 15,000 10,000 10,000 15,000 13,000 13,000
ZEVIRE [mm/mind| 5 500 2,000 2,500 1,800 1,500 1,500 1,500 1,300

ThAHE [mm]
ap X ae 0.25x 1 |0.15%x0.1| 0.2 X 0.8 [0.05 X 0.05/0.035 x 0.035| 0.15 X 0.1 | 0.04 X 0.04|0.03 X 0.03
Depth of cut

7% UL [mm] 0.1

By
Unit [um]
REMES
Surface roughness
5° @RISR gl
Inclined 5° Side
Ra 0.34 0.24
Rz 1.88 1.51
B
Unit [mm]
I<VE SEimety HOTESRY tRE
Rake Center Machining time Accuracy
MRBSH330 ==
R3 X 15 BB =AM | 4 40.006
AW AT Target
oAU 28/ 145
usi ing 2 hr 14 min RE
) ¢ 40.000 = +0.006
it £ 0T rror
Semi-finishing
B
Unit [mm]
MRBSH330 AEEEnEg
R3 x 15 1 B 21 2 Deflection at cylindrical part
BT 1hr21 min
Finishing 0.001 U F
HITTE FEY) it E(F T k1
Process Roughing Semi-Finishing Finishing
fERATE MRBSH330 MRBSH330
Tool R3 X 15 R3 X 15
Ol#E5%% [min']
Spindle speed 7,000 7,000
XV EE [mm/min]
Feed 3,000 2,100 1,500
tAKE [mm]
ap X ae 0.25 X 1 pf 0.2 pf 0.1
Depth of cut
UM [Imm]
Stock 0.05 0.03 0
DO TCBFR 1 B 43 5 319 1 B 21 &
Machining time 1 hr 43 min 31 min 1 hr 21 min
6

Stock 0.08 0.1 0.035 0 0.08 0.03 0
DOTBHRE 285 59 54 5 389 285 30 93 | 405 4 55 10 5 1 B 2345 | 1 B5E 47 5
Machining time 2 hr 5 min 54 min 38 min 2 hr30 min 4 hr4 min 10 min 1 hr 23 min 1 hr 47 min
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www.ns-tool.com
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TEL. 03-3774-2459 FAX. 03-3774-2460

BTICRE T 2 HB/EE cosmvant
Wy ITE B

&a 0120—11-5924

{85 9:00~12:00/13:00~ 17:00
(£ - 8- %8 - SHAEEZERL)

—A E4 NN T2 ED;EE  Attention on Safety

1) TE2/—ZX»5MYHTERE. TEORVH LY. IEFFFICEEMALVEKIC, BHISEE
LTSN,

2) PhPEEERF THALVRICL T EE L,

3) TE4ERATABIE. WBTIBRIHVETOT, BFHN— - REXAHIZEEERAL LI,

4) FIVEEF, TERMIABTICRE > MEBAL T AW,
TEEANZICLoPW EBEEL. RhEMAZEIICLTLLLEEL,

5) #HIMIE, Lo WEEL T EE L,

6) TERUHHIMDTEIR. H5HPUHBBLTHVTLLEEL,

7) PIHIEMF . I ERERICE e . AETILENHYET,

8) AEICIO U THIHIAZRE L T 8V RABMYEIAEERAT 2B8 1. MIMICRET AL
PEB TN KKDBRIHY T, BIAMKRELTITo> TS,

9) EARICRE (PHIE - 8) rRELLEER. BEICEMEIED T a0,

10) TEDHER LEWTLZE W,

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

24'05 JOAQME0SS  JOAEMITT2

MRBSH330_C2_202405

WEH Y O7CBHORBHERE. B - WRDLHFEREETHHENTNET .
Specifications may change without notice for improvement.






