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

T MRBSH330
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High efficient 3-flute ball end mill with optimized ball center shape enables high depth of cut and high feed machining and finishing
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MUGEN COATING PREMIUM Plus Connect \‘
High Efficient 3-Flute Small-Diameter Long Neck Ball End Mill for Hardened Steel =~

MRBSH330 FROI~Rl 22271%
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Features
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1 Suitable for machining on hardened steel Coating  MUGEN COATING PREMIUM Plus

MBS L - MEFEMOTWERI—7 « > 7L X7 A Plus T 60HRC LI ED#FHEIM ICRBELMRZ FiE,
45 ~ 60HRC CHERI—T VT LI 7 LAEBEDHREERIELE T,

MUGEN COATING PREMIUM Plus with high oxidation resistance and abrasion resistance is suitable for machining above 60HRC.
Demonstrates same performance with MUGEN COATING PREMIUM even on machining 45 ~ 60HRC.
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Super Micro Grain Carbide
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Image of wear progress
cross section of coating

WHIMEE 45

Work Material Hardness HRC HRC HRC
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Oxidation resistant layer

Prevents oxidation due to
heat generated during cutting
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Hard coating layer Tool wear can be reduced -
when machining on
high hardened steel
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MUGEN COATING PREMIUM Plus ~ Conventional
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Image diagram of crack
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High adhesion
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Super Micro Grain Carbide
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Cutting edge shape - Unequal flute spacing - 3-Flute
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Optimized center ball shape reduces cutting load to enable high depth of cut
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Optimized chip pocket design realizes smooth chip removal

-.-.- . . . MRBSH330 General end mill for hardened steel
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Sharp cutting edge with reduced
cutting load and material with
fracture resistance realizes long tool

life and high precision for hardened
steel
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Unequal flute prevent chattering

MRBSH330 fekaa

Conventional
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Comparison with other tool brand on roughing process Under the same rate of depth of cut
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Work Material
- @&E%R : 20,000 min'!

Spindle speed MRBSH330
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Comparing 4-flute with roughing machining process Othertooluburand 5
High depth of cut HRE—LIZ RN
High feed R1
Excellent chip removal 4-flute ball end mill
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Scanning the barcode on the back of the case to get various information
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MUGEN COATING PREMIUM Plus High Efficient 3-Flute small-diameter Long Neck Ball End Mill for Hardened Steel .
Total 22 sizes
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g T J 45 ot el High Speed Steels/Hardened Steels High Speed Steels High Speed Steels
J; © oreiatena SKH51-SKD11 (~62HRC) SKH55+HAP40 (~66HRC) SKH57+-HAP72 (~70HRC)
1
L p [ [NV _ [ [NV _ o= [NV _
SNEE thakE EVEE | O thAHE EVEE | O thAHE EVEE | O
RHIX| TR B MR Depth of Cut Feed |Spindle Speed Depth of Cut Feed |Spindle Speed Depth of Cut Feed |Spindle Speed
Radius | UnderNecklength| @DEE
LD llapmm | @emm [mm/min| min? | @pmm | @emm |mm/min| min" |3@pmm | @emm |mm/min| min’
@ TOHERERENLL. BUSAAETREE LIEERERIRAR—ILI Y RI )L,
@ 45 ~ 70HRC OEEEMRTEH. UHIMEMEEEEZMmI L. £EGH - BAEKRICIITATIAE, RO.1 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
@ RIBE(E £0.005mm (RIBEFENRD1/22EEET D). 0.5 2.5 0.006 | 0.007 400 | 40,000 0.004 | 0.005 250 |40,000| 0.004 | 0.005 190 | 40,000
@ Froh eftemee 5 futa ballenc l optizes s hape of st o enables igh depth of utin 05 | 17 001 | 001 | 450|40,000] 0.005|0005| 4001400000005 0005] 300 |40,000
I - 1Cl C -Tiu I 1IMIz C I cuttu .
e Evﬂn harde_neéo seslof 45 tomHRc_c"abn bedmachwi"lnfg wi ong to%lw_feand high eficienty. ° Ro.15 |06 2 0.007 [ 0.007 | 450 [40,000 | 0.005 [ 0.005| 350 [40,000] 0.005 [ 0.005| 270 [40,000
@ Sk Gormeter tolerance. Irah aceiracy e o 0,001 0005 Cometer ' 0.75 | 25 [ 0.007[0.007| 400 [40,000| 0.005]| 0.005| 350 [40,000| 0.005| 0.005| 250 |40,000
— | 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
=EWR 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
— _ AcmLaelfgtimve 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
— _ s | 2 0.03 | 0.03 | 1,300 [40,000| 0.015| 0.02 | 1,000 |35,000| 0.015 | 0.02 700 | 30,000
) 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
45 ~ 60HRC 60 ~ 70HRC Z;,Zﬂﬁg? 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
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
W (% o/ @ 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
Unit[SiL;e:\rrllm-/areTawlPr\ce:‘JPY] 2 2 0.15 0.2 3,000 | 30,000| 0.12 0.1 2,000 | 25,000 0.075 | 0.1 1,500 | 20,000
. . . 7 —JAEBICNT BEREMR RO.5 2.5 2.5 0.15 0.2 3,000 |30,000| 0.12 0.1 2,000 | 25,000 0.075 | 0.1 1,500 | 20,000
J—KNo. |R#A-I#B| (METR | (IR | OINR | ETR| (V)EA Y278 | OER | BEMHE | aculefiective length depending onincined angleof vorkpece. 3 3 015 | 02 3000 130000] 012 | 0.1 2000 | 25000 0075 0.1 1500 | 20000
Code No. Radius | UnderNecklength | Length of Cut Dia. Neck Dia. | NeckTaperAngle | Shank Dia. | OverallLength |  Retail Price ” 5 P 5 5 : : ! ! . : ! ! . : ! !
30 1° [1°307] 2 3 RO.75 3 2 0.15 | 0.3 3,800 [30,000| 0.15 | 0.2 3,000 | 25,000 0.09 | 0.2 2,200 | 20,000
08-00634-01003 RO.1 0.3 0.15 0.2 0.18 12° 4 45 10,000 | 035 | 036 | 0.38 | 0.39 | 0.42 ’ 4 2.7 0.15 0.3 3,000 | 25,000] 0.15 0.2 2,400 | 22,000 0.09 0.2 1,800 | 18,000
08-00634-01005 ’ 0.5 0.15 0.2 0.18 12° 4 45 10,000 0.56 | 0.58 | 0.61 | 0.63 | 0.69 3 1.5 03 0.5 3[800 25[000 0.22 0.3 3’000 20[000 0.15 0.3 2’200 16’000
08-00634-01505 0.5 0.2 0.3 0.28 12° 4 45 9,900 0.56 | 0.58 | 0.60 | 0.62 | 0.67 R1 4 2 03 05 3,800 | 25,000 0.22 03 3,000 |20,000]| 0.15 03 2,200 | 16,000
08:00634-01506 | .. | 06 0.2 03 0.28 12° 4 45 29007 [ 0,66 | 0.69 | 071|074 | 0.51 6 3 03 |03 3,000 [22,000( 022 | 03 2,400 [20,000] 0.15 | 03 1,800 | 16,000
08-00634-01507 0.75 0.2 0.3 0.28 12° 4 45 9,900 | 0.82 | 085|088 | 092 | 1.01
08-00634-01510 1 02 03 028 12° 4 45 9900 [ 108112117 [122]134 ;212 %ﬁ%%gf}%ﬁ%gggggﬁﬁ) t;;}iﬁi%@ﬁ?ﬁ%%?ﬁ%%ﬁbﬂ”o
¥ iilll 5= FIKREZE(C ElIES A 2E W
08-00634-02005 0.5 0.3 0.4 0.37 12° 4 45 6,800 | 0.58 | 0.60 | 0.62 | 0.64 | 0.69
_————— = ’ %3 VUOWENRET DHEF. BBICIHC THHIRGZHAEL TIZI 0,
(080063402008 | RO.2 | 08 | 03 04 | 037 | 12 4 4 6800 | 089 ] 093|096 ]1.00] 109 %4 J—FBEOYHISENB< B ZEFTIE. HICHHREOREPY —IL/S2BEICEBLTIRE L,
08-00634-02010 1 0.3 0.4 0.37 12 4 45 6,800 1.1 1.14 1 1.19 | 1.24 | 1.35 5 I ThOBRIREN A A= MBS E. MBS/ LT REE R LT S0,
08:00634-02510 | py o5 |1 035 | 05 | 046 | 12 4 45 6800 | 113 | 116 | 1.21 | 1.26 | 1.3/ %6 ) < THEARFTRVEE. TEOF Y Y IPIHEORRICABBNAB Y ETDTIER LSV,
08-00634-02515 ' 1.5 035 05 0.46 12° 4 45 6800 | 165|171 [ 178 1.85 | 2.03 %7 DR HEE. LR TREL TS0,
08-00634-03010 1 0.45 0.6 0.56 12° 4 45 5,800 112 | 116 | 1.20 | 1.25 | 1.35 %8 TEEXHLBIETEBRR(HE LT AL,
08-00634-03015 | RO.3 1.5 0.45 0.6 0.56 12° 4 45 5,800 164 | 1.71 | 1.77 | 1.84 | 2.02 g = MOFANIANT =S RN EHERDLET
08-00634-03020 2 0.45 0.6 0.56 12° 4 45 5,800 217 | 225 | 234 | 244 | 2.68 Notes %1 Depth of Cut : ap = Axial Depth of Cut / ae = Radial Depth of Cut.
08-00634-05020 2 0.75 1 0.95 120 4 45 5,400 218 | 226 | 234 | 243 | 2.65 %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
7 08-00634-05025 | RO.5 55 0.75 1 0.95 12° 4 45 5 400 27 280 | 291 | 3.03 | 3.31 %3 In case of chattering etc., please adjust cutting conditions if necessary.
_——— ’ : - - ! - - - - - %4 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths
08-00634-05030 3 0.75 1 0.95 12° 4 45 5400 | 3.22 |335]| 348 | 3.63 | 3.97 particularly.
08-00634-07503 RO.75 3 1.1 1.5 1.45 12° 4 45 6,200 | 3.21 | 3.33 | 3.45 | 3.58 | 3.89 %5 If machine tool vibration is high during machining, adjust the feed rate as necessary.
08-00634-07504 ) 4 11 15 1.45 12° 4 45 6,200 426 | 441 | 459 | 478 | 5.22 6 Attention to a risk of chipping and breakage when insufficient chip flow.
08-00634-10003 3 15 2 1.94 12° 4 45 4900 | 323 [333|344 356385 %7 Adjust both spindle speed and feed at the same rate. _
B —— %8 Overhang of end mill should be as short as possible form spindle nose.
08-00634-10004 R1 4 15 2 1.94 12° 4 45 4,900 427 | 442 | 458 | 476 | 5.17 %9 We recommend using oil mist coolant.
08-00634-10006 6 15 2 1.94 12° 4 45 4,900 6.36 | 6.60 | 6.86 | 7.15 | 7.83
== MRBSH330 R—L$ER) X B TR @)EERLT LS, #(7)EBEETT.
How to Order When you order, indicate MRBSH330(R)x(21). #%(7) is reference value.



bﬂlgﬁu 1 Machining case 1 hﬂlgﬁuz Machining case 2

HAP40 (64HRC) ##&>—MIBIXET )L HAP40 (64HRC) Die cutter for Insulation sheet YXR7 (61.5HRC) F7ETI  YXR7 (61.5HRC) Gear model
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Realize high efficient machining on micro shape machined by small diameter end mill Even micro shape with small diameter also supports depth of cut and feed rate for high efficiency

#irt : HAP40 (64HRC) #wHt : YXR7 (61.5HRC)

Work Material Work Material

7—7%12:50 X 50 mm 7—o7#12:50 X 50 mm

Work size Work size

TR 10 mm
Cutting depth

7-5>h A CNIRAR

Coolant: Qil mist

wiTes : 105455

Total machining time : 1Thr 45min

g—SuN i FALILIAM r‘ "

Coolant: Qil mist

I TEs : 605529

Total machining time : 6hr 52min
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[um] Unit [um]
Unit Lum
\. mEES
Sur‘faffgjghness Surface roughness
Ra 0.070 0.070 0.303 0.328 Ra 0.26 0.41
Rz 0.387 0.355 1.719 1.699 Rz 175 3.69
B
Unit [mm]
Unit imm) L 8 DEA TEER F<b oM s T
— Accuracy Width Inclined angle Tool Wear Rake cuttinpg edge Center Machining time
E v | @ Q| O :
E 0.255 mm Accuracy JHLME 37.073 30° 45° MRBSH330 -
" TSR AWE farget RT X 6 575
R Target 0.255 =AE | 37069 30° 48’ FERL) 57 min
R/ 20 _ = Actual Roughing
(T perencle | W IRAE| 560 | 0.258 | 0.259 | 0.260 ==
Width | Actual ) ' ’ ’ EAI - 0.004 +0° 3
B € EEre rror
L MRBSH330
e : ,§, Eror +0.005 |+0.003 |+0.004 |+0.005 R1 X 6 364
=< - F4%R fEF 36 min
Edge R 0.0018 | 0.0027| 0.0025| 0.0025 Finishing
H U 1 G H W 2 66 J \\ ST
finishing 1 area finishing 2 area - Zzgg Ei(siilm:d/sggrlgl‘c_igl;-cui?
7 ; . MITE FREN ) thft B T b
MITHE FERW 1 fEEE 1 FERY 2 FRERY 3 B BT Ly 2 Process Roughing Semi-finishing Finishing
Process Roughing 1 Finishing 1 Roughing 2 Roughing 3 Semi-Finishing Finishing 2
ERTE MRBSH330 MRBSH330 MRBSH330 MRBSH330 ERTR MRBSH330 MRBSH330
Tool R1 X 3 RO.5 X 2 RO.3 X 1 RO.3 X 1 Tool RT X6 RT X6
O%52% [min'] _ -
Spindle speed 20,000 25,000 U 20,000
X VEE [mm/min]
3,000 1,500 2,100 1,080 800 o .
Feed V)R [mm/min] 2,400 2,400 1,200
uE:ZEY F e
wﬂa;i [mm] N Side: Pitch Z ~ =
ap X ae 0.23 x 0.3 ae 0.05 0.02 x 0.1 0.015 X 0.05 %E‘Hyzaz 0.02 0.003 ~ 0.0 ngAfzgéémm] 0.225 X 0.3 pf: 0.09 pf: 0.05
Depth of cut [K®E:ae 0.05 Depth of cut
bottom
5 %LU [mm]
AU (mm] 0.05 0 0.03 0.015 0.005 0 Stock 0.03 0.01 0
ock
ITEERS 375 335 1689264 4245y 39% 25555 MITESE 575 1253 365
Machining time 37 min 33 min 1 hr 26 min 42 min 39 min 2 hr 55 min Machining time 57 min 12 min 36 min
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A\ B4 VA E2 EDER Attention on Safety
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8) FZICIE U THIHIA 2R E L T £ & Vo RABMLRIAZERAT 3581, MIMCRET ZNE
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9) ERATICEE (IHIE - @) rRELLSER. BEBICBHEED T LS,

10) TEDHER LEWVWTLZE 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.
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Specifications may change without notice for improvement.




