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

7 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
High Efficient 3-Flute Small-Diameter Long Neck Ball End Mill for Hardened Steel

MRBSH330 RO1~Rl £2297%
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Features

Feature

#HiE #MPRI—54>2"FU=7L Plus

Coating MUGEN COATING PREMIUM Plus

MBI - BEREOEVWERI—7 « 7 7L X7 A Plus T 60HRC LLEOHHI [ BIEG IR & Fifio
45 ~60HRC THMRI—F 1 27 FLIT7ALBSOEEERIEBLET.

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 Micra Grain Cabide

Feature
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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 Conventional
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wnﬂﬂ;ﬁ tmﬂ ;Hﬂ &E?ﬁ L! rc Cutting edge shape Positive cutting edge Cutting edge shape Negative cutting edge

R OFATHEEMCH L
Rt CataEatlEIN Tz =R
Sharp cutting edge with reduced
cutting load and material with
fracture resistance realizes long tool
life E;nd high precision for hardened
stee
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Unequal flute prevent chattering

R EOERYUMNTHSE tHAAKS ap 0.23 X ae 0.3 mm TOITHE%EEH

Comparison with other tool brand on roughing process Under the same rate of depth of cut
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Work Material
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Spindie speed MRBSH330
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Comparing 4-flute with roughing machining process
High depth of cut 4%;331})?&11
High feed Rl ”
Excellent chip removal A4lute ball end mill
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Scanning the barcode on the back of the case to get various information
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) ‘3 |—L—-.__ | T Rl High Speed Steels/Hardened Steels High Speed Stesls High Speed Steels
%ﬂ - ‘ SKH51+:SKD11 (~62HRC) SKH55+HAPA40 (~66HRC) SKH57+HAP72 (~70HRC)
= AiEE EhAAE EVERE| DR FA ) EE | O THAMER =R @i
RH1Z| BFE | BEFER Depth of Cut Feed |%pindletpred|  Depthof Cut Feed (SpndleSpeed|  Depth of Cut Feed  |SpindleSpesd
Radius |Undeteklengh| (DHG
ve At apmm | @emm [mm/min| min! | @8pmm | @emm [mmimin| min' | @8pmm | @emm [mmimin|  min®
. e e e e e Bt Em T oq |03 [ 15 [0006]0007] 450[40,000] 0.004] 0.005| 300 |40,000] 0.004 | 0.005[ 220 |40,000
® REIEI: £0005mm (RIAEEENEO1/ 75 BRETS), A < 0.5 2.5 | 0006|0007 400 |40,000] 0.004] 0.005] 250 [40,000] 0.004 [ 0.005] 190 [40,000
S oo s N o Loy st llnae G| 4 [sdnl oves | doe ol L6
® b .I;.auille-_r-rajstrsi'ufdliwn?.UHRC_c.:nr.-;:-l.\aclﬂ.ul-r\gw!-t"\Io‘ng:m,al:i_r'eaﬁdl_\uglu-.-ﬁu(:mcy. ' RO.15 0.6 2 0.007 | 0.007 450 40,000 0.005 | 0.005 350 40,0’00 0.005 | 0.005 270 40,0’00
e pacddiameser > [075 | 25 | 0007|0007 400 40,000] 0.005| 0.005| 350 |40,000| 0.005| 0.005| 250 | 40,000
1 33 [ 00070007 350(40,000| 0.005] 0.005] 300 [40,000] 0.005( 0.005] 220 [40,000
0.5 1.25 [ 0035|004 | 1,100 40000] 0.013] 0.02 850 [40,000| 0.013 | 0.02 650 35,000
RO2 | 0.8 2 003 [003 | 1000 [40000] 0.012] 002 850 [40,000] 0.012] 0.02 600 35,000
1 25 [ 003 | 003 | 1,000 [40,000| 0.012 | 0.02 850 |40,000| 0.012 | 0.02 600 35,000
i 2 003 | 003 | 1,300 [40,000] 0.015] 0.02 | 1,000 [35000] 0.015] 0.02 700 | 30,000
: - 15 3 0.015| 0.03 | 1,000 |40,000( 0.01 | 0.02 800 [35,000] 0.01 | 0.02 500 [30,000
oy oo 1 1.7 [ 0045] 006 | 1,500 [40,000] 0.03 | 0.05 [ 1,100 [30,000] 0.03 | 0.05 200 [ 25,000
RO3 | 1.5 25 | 0045|006 | 1,500 [40,000]| 0.03 | 005 | 1,700 [30,000] 0.03 | 0.05 800 |25,000
: . 2 33 [ 0045|006 | 1,500 [40,000] 003 | 005 [ 1,100 [30,000] 003 [ 0.05 800 25,000
b i 2 2 015 |02 | 3,000(30000] 012 | 0.1 | 2,000 |25000] 0.075| 0.1 | 1,500 |20,000
e neoven| oren | s | S | imee] (ke wss hen D—JEERICHT SEEME RO5 | 25 25 [ 015 Jo2 3,000 | 30,000] 012 | 01 2,000 | 25,000 0.075] 0.1 1,500 | 20,000
R e e | e el h i 3 3 015 [02 [3000][30000[012 [01 [2000]25000] 0075] 01 | 1500 |20,000
300 | 1° 10307 2 [ 3@ e 2 015 |03 3,800 |30,000] 0.15 | 02 | 3,000 [25000] 009 |02 | 2200 |20,000
060063401003 | 0.3 0.15 0.2 0.18 12° 4 45 10,000 | 0.35 | 0.36 | 0.38 | 0.39 | 042 : 4 27 | 015 |03 3,000 | 25,000] 015 |02 | 2400 [22000] 009 [ 02 [ 1,800 18000
08-00634-01005 0.5 015 02 0.18 12° 4 45 10,000 056 | 0.58 | D61 0.63 | 0.69 3 1.5 03 0.5 3_8{}0 25‘00{} 0.22 03 31){}0 20‘000 0.15 0.3 2200 ‘Eﬁr(}o{}
08-00634-01505 0.5 0.2 03 0.28 12% 4 45 9900 | 056 | 058 | 060 | 062 | D.67 R1 4 2 03 0.5 3,800 | 25,000] 0.22 03 3,000 |20,000] 0.15 0.3 2,200 | 16,000
LS 00030015081 ... [0S 02 03 028 | 12° 4 45 9900 | 066 | 069 | 0.71 | 0.74 | 0.81 q 3 03 |03 [ 3000(22000| 022 03 |2400 [20000] 015 [03 | 1800 [16,000
08-00634-01507 0.75 02 03 0.28 12° 4 45 9,900 082 | 0BS5S | 088 | 092 [ 1.1
08-00634-01510 1 02 03 0.28 12° 4 45 9900 |1.08 [112]117 | 122 | 134 #1 AGMOABHAEDTASRE. Seld LEHEDTAMRI LR LET.
03-00634-02005 05 | 03 04 | 037 | 12 2 45 6800 | 0.58 | 0.60 | 062 | 0.64 | 0.69 igg‘gﬂg;ﬁigg@ﬁﬁﬁgiggﬂﬁggﬁggéégf;}iug
73'232:?;::’: Ro2 ‘:'3 g-: g':‘ E-:; :; : :2 :':gg {]”]39 {]"?i ‘]"?: :'g‘g :";2 #4 I—T BEOTHBFHRE< £ BEH TR, WITHEHORERY — L/ R ELIERL TS,
00634 : 2 : - 2 : : - ;i < #5 TP OMEEEA LS VA, SEICHLTEUEETRELT <20,
08-00634-02510 HD:g5 1 035 0.5 0.46 122 4 45 6800 | 113 | 196] 121 | 1.26 | 1.37 #6 1 < TRIHFEE TR LSS, TEOF v I OfENEE ca38niHE TTOToOEm S,
08-00634-02515 1.5 035 05 0.46 12° 4 45 6800 |1.65 | 171178 [ 185 203 %7 DR R EER . [ UBATEELT< S,
08-00634-03010 1 045 06 0.56 12* 4 45 5,800 112 1116 | 120 | 1.25 | 1.35 #E TEEAH LB TR AHEC LTSS,
08-00634-03015 RO.3 1.5 045 0.6 0.56 12° 4 45 5,800 164 | 171 | 177 | 184 | 202 w = #HAATNZA TS rEEBHLET.
08-00634-03020 2 045 0.6 0.56 12 4 45 5800 | 217 | 2235|234 | 244 | 268 Mates #1 Depth of Cut 2 ap = Axial Depth of Cut / ae = Radial Depth of Cut
S 2 E N o e S B el Bt s il ooyl ol oo
SUERRS RIS BOS i L 1 SE 22 i 2 = 2'? il B FlIS AR ] *:%.-1;\Il.pu.Ji.nluv.'.!u:f».l-.' b:l‘rlg i-m‘-] .|:.I;|grllu~!:J|-'i|.|J.i ul;-‘f..ﬂl.:n. |.--I1.g':i!.>4.|l.;|:lrl to setting cutting conditlons and tool paths
08-00634-05010 3 075 1 0.95 12° 4 45 5400 | 3.22 | 335 | 348 | 363 | 397 particularly
08-00634-07503 /OIS 3 2t 1.5 1.45 12 4 45 6200 |3.21 | 333|345 | 358 | 389 #5 If machine t ibration is high during machining, ad. teed rate as necessary.
08-00634-07504 4 T3 1:5 1.45 12° 4 45 8,200 4326 | 441 | 459 | 478 | 522 #6 Attentior s 2t chip flow.
08-00634-10002 3 15 2 194 12 4 45 4300 | 323333 (344|356 385 i g
08-00634-10004 R1 4 1.5 2 1.94 12° 4 45 4,900 427 | 442 | 458 | 476 | 517
08-00634-10006 ] 1.5 2 1.94 12° 4 45 4,900 636 | 660 | 686 | 7.15 | 7.83
= NMRBSHI30 A —L4EER) < BRI EERLT RS L, #(y N EEBlTT.
Whsen i oreles, indaste MRESHII0RT =), 7 ) = reference vahue.
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Machining case 1

HAP40 (64HRC) #8#&</—MIBRIXETIL HAPA40 (64HRC) Die cutter for Insulation sheet

1"" I${§u2 Machining case 2

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

wHi : HAP40 (64HRC)

Work Material
7—74#14X:50 X 50 mm

Work size

7-So XA IAB

Coolant : Oil mist

T : 6IFR529 ' B

Total machining time : 6hr 52min

o
Uit [ m]

Ra 0.070 | 0,070 | 0.303 | 0.328

Rz 0.387 | 0.355 | 1.719 | 1.699

Bt
Uit [mm]

Q| 0|0
E

E _-3.255 mm Pty
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Even micro shape with small diameter also supports depth of cut and feed rate for high efficiency

#Hit : YXRZ (61.5HRC)

Work Material

7—744%:50 X 50 mm | \ “M/!V
Work size \ i [
mTZEx: 10 mm &3 '
Cutting depth

AR e Y

Coolant: Oil mist

fehnresns - 165R94549

Total machining time : Thr 45min

Taper angle e |S=EE
! S I 0.260 0.258 0.259 0.260
. E =
Lb-..\ £ +0.005 |+0.003 (+0.004 |+0.005
~N Error
S - 5% R
= — 0.0018| 0.0027| 0.0025| 0.0025
HEH VA LS 268 A Lt
e b FER BTy FHVWICLTVEY
finishing 1 area finishing 2 area Edge R is aimed sharp edge
TRE 1 jadlup 8 TRELH 2 R 3 st el ftEif 2
Process Roughing 1 Finishing 1 Roughing 2 Roughing 3 Semi-Finishing Finishing 2
#EmIR MRBSH330 MRESH330 MRESH330 MRBSH330
Tool R1 %3 RO.S x 2 RO3 x 1 RO3 %1
[min]
spindle h 20,000 25,000
I Lo 3,000 15500 2100 1080 800
Srai Ly
¥ ) ide: Pitch
X ae 0.23 x 03 ae 005 0.02 % 0.1 0.015 % 0.05 ge ¥ 002 0003 ~ 0.01
Depth of cut Ef:ae 0.05
bottom
FELAL [mm]
Stock 0.0s 0 0.03 0.015 0.005 ]
375 335 109 2653 4253 394y 2035553
Machining time 37 min 33 min 1 hr 26 min 42 min 39min 2 hr 55 min
6

L
Unit [pm]
mEx
Surface roughness
Ra 0.26 0.41
Rz 1.75 369
i
Uit [mm]
HE [ : ) o TRmEE T i SEtepl) ML
Accuracy Width Inlined angle Tool Wear Rake cuttir?g edge Center Machining time
AHME ,
Yo 37.073 307 45 MRBSHI30
R1 %X 6 574
RRE | 37069 30 48° L) 57 min
Actual Roughing
BE | 0004 +0 ¥
Error
MRBSH330
R1 X & 364
i 36 min
Finishing
mITE TREY it b ke
Process Roughing Semi-finshing Finishing
MRBSH330 MRBSH3IZ0
Tool R1 % & Rix6
S [min']
Spindie speed 20,000
RESR ) 2,400 2,400 1,200
Thaam (mm]
ap X ae 0.225 x 0.3 pf: 0.09 pf: 0.05
Depth of cut
LA [mm]
Stock 0.03 .01 o
T0TEER 5753 125 365
Machining time 57 min 12 min 36 min
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-\ BEEYIEN Z2 EOER  Atention on Safety
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2 PnPEERREFTRASVBICLT SR,

I IREMEEVIEG., HRTIERFEUETOT, 2 FH/ - - GHAF R EEMALT{EEL,

4) FAAED, TRPHNTABRCES AMEEALTEEY,
TRGFALCLapy EEEL, BhEMASLICLTLEZY,

5) #HlEE, LomHBEELT{EEL.

6) TREUFHEABOTEE. $5r0nMELTENT LS,

7) AR, NI ERRRCS¢T. RETILEr 80 ET,

8) RS L TR ERE L T S&y, TABEYRMERAT 285, MIMCRETIAE
PRHETEN. KEORRY BN T, BIAHEEE TR T (EEY,

9) BEGICEE {IHE - FRELCERSE, BECBEE LR T RS0,

10) TROUER LEVWT LAY,

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 pleces before starting operation,

7) Itis necessary to adjust i ding to the d of work materiats 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 heal caused by
breakage. Ensure that you take proper fire-prevention measures.

9) I abnormal sound, etc. occurs during pi ing, stop the ine immediately,

10) Don't madify tools.
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Specifications may change without notice for improvement,




