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MUGEN COATING PREMIUM Plus
3-Flute Ball End Mill for 5-axis machining
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3-flute high rigidity ball design conforms features of 5-axis machine to reduce total manufacturing cost with

high precision and high efficency machining
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MUGEN COATING PREMIUM Plus 3-Flute Ball End Mill for 5-axis machining
MSBSH330-5X RO
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Total 8 sizes

3gMC

3-axis machining

58MC

5-axis machining

Tool design for high rigidity to maximize SEEMC'E\t]JEIJiEEﬁDE@E
#%E advantages of 5-axis machining Avoid zero cutting
speed with 5-axis machining
Features
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1 Coating Coating MUGEN COATING PREMIUM Plus
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MUGEN COATING PREMIUM Plus

45~60HRCTHEBI—T 4 VI U T LEREDkEEZE

FRELFI, 45 ~ 60HRC | 60~ 70HRC
Most suitable for 60HRC and above with MUGEN COATING PREMIUM Plus, high oxidation

resistance and abrasion resistance. O ©
Demonstrate same performance with MUGEN COATING PREMIUM even at 45 - 60HRC
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2 We will expand NS Tool Connect web service widely for future products.

Fese BHER AR 38 - FFSE - <LK
High efficiency Shape 3-Flute + Unequal flute spacing - Positive rake angle
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Positive cutting edge

Unequal flute
Prevent chattering
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3-flute with unequal flute spacing reduces chattering and realizes
high feed.

In addition, adopt positive cutting edge to carbide material with
fracture resistance ability to reduce cutting load.
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Highly rigid Shape High rigidity tool design
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Specialized neck design for 5-axis machining, and ¢

6 shank even for the smaller diameter suppress a tool
deflection excellently.
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nd mill for 5-axis machining _ Long neck end mill
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Highly rigid cutting edge Suppressing the amount of
design shape deflection
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Total 8 sizes

RO.1 ~ R1

MSBSH330-5X new

#|RI—7 1 >7 L X7 APlus SEMCIITRASMIR—ILIVRIL

MUGEN COATING PREMIUM Plus 3-Flute Ball End Mill for 5-axis machining

MSBSH330-5X

tﬂﬁu%{#%%i% Recommended Milling Conditions

@ SENITHOFREENIINN - BREIELGR— IR TERE CEAERN T eERE LT =9I IR NEHIHE. _
® 45 ~ 7OMRCOBEEM L. &6 - %EE$[:DD17J§E’[§E° HHIH Har?eﬁ%??eels Highg;\):edzsteels Highé;\);];j(steels
@ 3WH - RERDENC KW OO ZMHIL. MRIBHZSERUCBERMICRY T« THEERAT 2 ETUHIBRZ KR L CHREENTZXRBLTOET, Work Material
@ REEZ+0.005mmMRBEIZENERD 1/ 2&EEE T 3), STAVAX-+SKD11 (~60HRC) SKH51+HAP40 (~65HRC) SKH57-HAP72 (~70HRC)
@ v IRRZEERF-0.001mmA 5-0.003mm D EHEE k. . . % . o 5 e s
@ 3-flute high rigidity ball design conforms features of 5-axis machine to reduce total manufacturing cost with high precision and high efficency machining. N tHAKE X RE S@pinflz thHAKE R RE S@pfﬁiﬁé hAKE ERE S@pﬁ:ﬁg
@ Even hardened steel of 45 to 70HRC can be machining with long tool life and high efficiency. R X Depth of Cut Feed o~ Depth of Cut Feed Speed Depth of Cut Feed Speed
@ By adopting positive cutting edge for carbide material emphasized breakage resistance that suppresses chattering by 3-flute and unequal flute. Radius i B 2
: ghaacgli"dai;’;r'fefeor'?gl'r’e'g?cg{’ahci;fa;c{l'fr:fﬁfp‘;?i?_hglléa’j"ie_cggég‘fa‘ diameter). ap mm aemm | mm/min| min’ ap mm aemm | mm/min| min’ ap mm aemm | mm/min| min’
RO.1 0.005~ 0.007 | 0.005 400 40,000 [0.003~ 0.005| 0.003 300 40,000 [0.003~ 0.005| 0.003 220 40,000
BB Work Material RO.15 0.005 ~ 0.007 | 0.007 450 40,000 [0.003~ 0.005| 0.005 400 40,000 [0.003 ~ 0.005 | 0.005 270 40,000
=SEES RO.2 0.02 ~0.03 0.03 1,100 40,000 [0.008 ~ 0.012| 0.02 850 40,000 [0.008 ~ 0.012| 0.02 650 35,000
Hardened Steels R0.25 0.02 ~ 0.03 0.03 1,300 40,000 [0.01 ~ 0.015| 0.02 1,000 35,000 |0.01 ~ 0.015 0.02 700 30,000
=t éOHRC 0~ gHRC RO3 003 ~0045| 006 | 1,500 | 40,000 |0.02 ~003 | 005 | 1,100 | 30,000 |0.02 ~ 003 | 005 800 | 25000
RO.5 0.1 ~0.15 0.2 3,000 30,000 [0.08 ~ 0.12 0.1 2,000 25,000 |0.05 ~ 0.075| 0.1 1,500 20,000
R0O.75 0.1 ~0.15 0.3 3,800 30,000 0.1 ~0.15 0.2 3,000 25,000 |0.06 ~ 0.09 0.2 2,200 20,000
R1 02 ~03 0.5 3,800 25,000 |0.15 ~ 0.22 0.3 3,000 20,000 |0.1 ~0.15 0.3 2,200 16,000
e [ # 1 YHAZED Ap FHAROTBAHRS, e FFESAODTHAHREZRLET.
- - ¥ 2 BB PEIM ORFEPREZ C R WEIRIREZR/EL TS L,
e T = )~ 9 = %3 EEN 15 DL, BEATELENES CENBORECESER S,
J—FENo. | (Rpr—=lag | (R)0% (D) el @z | GER TR %4 TECEHMOERBRUTADEGHRI L IMEBAT< 5 SBEIE. HEICHUTIHREEBEL TS0,
: g : 9 : g %5 PHAKE ap B TELHHIMOENACE U -BROBIBEE R £,
S %6 UVUWENRETZHEE. DECHU TUHIREZFAREL TS,
08-00610-00100 RO1 0.12 0.2 15 6 >0 9.800 57 J—F BEOTHISHNE B SEA T, BICIHREEOREDY— ISR EEISTRL TS,
08-00610-00150 RO.15 0.18 03 15° 6 50 8,400 8 DM EEE. FLASTHRELTILEL,
! s #%9 I TOHENREFTHEVEE. TEDOF v EY 7PBORRICEZIBNAGW ETOTITFRLS L,
08-00610-00200 RO.2 0.24 0.4 15° 6 50 6,100 Notes K10 AMNIART=S2 NESTDUET,
%1 Depth of cut ap indicates Axial Depth of Cut, ae indicates Radial Depth of Cut.
08-00610-00250 R0.25 0.3 0.5 15° 6 50 5,800 %2 Adjust milling condition according to machine rigidity and clamp condition of work material.
%3 Since the neck angle is 15 °, please be careful to set the inclined angle to avoid interfering.
08-00610-00300 RO.3 0.36 0.6 15° 6 50 5,500 %4 Adjust milling condition with necessity when high cutting load occurred by angle of tool or work material and feed direction.
%5 The depth of cut ap is a guideline value according to the inclined angle of the tool or work material.
08-00610-00500 RO.5 0.6 1 15° 6 50 5,200 36  In case of chattering etc., please adjust cutting conditions if necessary.
%7 At point where cutting load is high such as at corners, pay attention to setting cutting conditions and tool paths particularly.
08-00610-00750 RO.75 09 1.5 15° [$) 50 6,000 %8 Adjust both spindle speed and feed at the same rate.
%9 Attention to a risk of chipping and breakage when insufficient chip flow.
08-00610-01000 R1 1.2 2 15° 6 50 4,700 10 We recommend using oil mist coolant.
MSBSH330-5X R—LH¥ER)EERLTLEE L. () IBEETT.

When you order, indicate MSBSH330-5X(R)

3%(7) is reference value
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Machining case 1

1J|]I$1§IJ2 Machining case 2

HAP40 (64HRC) /N\>FE> DC53 (60HRC) R UEEY

HAP40 (64HRC) Punch Pin
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Realize high precision deep milling by the tool design that conforms the advantage of the features of a
5-axis machine.

DC53 (60HRC) Screw mold
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Optimized cut point featured as 5-axis machining to improve surface quality and high rigidity MSBSH330-5X
realizes high accuracy and high efficiency machining performance.

#witt : DC53 (60HRC)

Material : DC53 (60HRC)

#uist : HAP40 (64HRC)

Material : HAP40 (64HRC)

: S A .
7—7%12: 25 X 80 mm 4 ’ 7—7%14Z:50 X 50 mm
Work size: 25 X 80 mm 2 Work size : 50 X 50 mm
s Outer Dia.
7 7/!\ z-‘r}LQZI\ Cutting depth ) < 20 mm
Coolant: Oil mist Cutting depth: 20 mm
35 mm o =
#wIesrs - SE§RE525 B ZAER AR R B P8
Total machining time: 5hr 52min Y iR Coolant : Oil mist
Quter Dia. FeN0 TSRS 1 4H§F§54ﬁ
Total machining time: 14hr 54min
2
E\ 'E.-k ==
e A i
Roughness Accuracy s B
Unit [um] Unit [mm]
3 Unit o) EHE S Al J A B
2
Surface roughness
RLUBE RO
o e EvoA[E Ra 0.15 o Majordiam:etter Majordiam:etter nLEyF
Pick direction av. ./ of internal thread | of internal thread | Thread pitch
JHULME 24.000 (Root) (Crest)
Target ) xEV AR
i1 . MiE
?n{# [umi 3 2 Feed direction Ra 0.08 BUME 40.000 38.051 3.000
SAlE 24.001 24.006 Target
‘ 2 3 Actual : ' AITEHE: =FE3R% NH-35P e
Mesuring i : Mitaka Kohki NH-3SP 5
gg;_‘E esuring instrument : Mitaka Ko 39 Ac’:(‘u;_l 39.985 38.048 2.999
Ra 0.07 | 0.13 | 0.09 Error 0.001 0.006
RE
AEHS: SR NH-35P AEHs: = 0> BBIESEME MM-40 Error -0.015 | -0.003 | -0.001
Mesuring instrument : Mitaka Kohki NH-3SP Measuring instrument : Nikon microscope MM-40
BITER: = 2 > SERIERME MM-40
Measuring instrument : Nikon microscope MM-40
MITE FEER V) thit E(F T e XEFREV) MIT?E T @ b {216 WL thit b T e
Process Roughing Semi-finishing Finishing Engraving Process Roughing Roughing Stock removal Semi-finishing Finishing
EHRIE MSBSH330-5X MSBSH330-5X MSBSH330-5X MSBSH330-5X MSBSH330-5X ERTE MSBSH330-5X MSBSH330-5X MSBSH330-5X MSBSH330-5X MSBSH330-5X
Tool R1 R1 R1 R1 RO.1 Tool R1 RO.5 RO.3 RO.3 RO.3
O [min™'] [@E5%EL [min™]
spindle speed 20,000 20,000 20,000 20,000 40,000 spindle speed 25,000 | 25,000 | 30,000 | 30,000 40,000 40,000 40,000
= P Dt/ 3,000 1,500 1,500 1,200 200 = P i 3000 | 1500 | 1500 | 1,500 1,500 1,500 1,500
EIAZE [mm] thAHE [mm]
ap X ae 0.08 x 0.3 0.09 x 0.09 0.06 x 0.06 0.03 x 0.03 0.005 x 0.005 ap X ae 0.2 X 0.5]0.07 X 0.09/0.08 x 0.2]0.06 X 0.06| 0.015 X 0.035 0.03 x 0.03 0.02 x 0.02
Depth of cut Depth of cut
5% UL [mm] 5 U [mm]
Stock 0.07 0.04 0.02 0 0 Stock 0.1 0.03 0.025 0.015 0.015 0.005 0
BfE 0] o on° o on° o . gEe o . o . {EfE 0] T T . . .
Tilt angle 20 90 30 90 30 65 30 65 90 Tilt angle 20 40 0 30 10 3 3
DOTHERS 205/ 38% 559 205135 65 IS 283657 279 | 18E2149| 53% 26105 A1 AB5E465
Machining times 2 hr 38 min 55 min 2 hr 13 min 6 min Machining times 2hrémin| 27min |1hr21min| 53 min 2 hr 10 min 3hr 11 min 4 hr 46 min
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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.
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