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MUGEN COATING PREMIUM Plus
4-Flute/6-Flute Square End Mill for Hardened Steel
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High rigidity tool design suppresses deflection and realizes long tool life on machining 70HRC hardened steel
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MUGEN COATING PREMIUM Plus 4-Flute Square End Mill for Hardened Steel

MHDSHA445
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MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel

MHDSH645
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Total 4 sizes
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Feature
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60~70HRCO#EHIM ICRF
45~60HRCTHERI—F 1> 7 FLI7 ACAS

Long tool life for machining 60 ~ 70HRC
Demonstrates same performance with MUGEN COATING PREMIUM
even on machining 45 ~ 60HRC
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MUGEN COATING PREMIUM Plus

Long tool life
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Yolus MUGEN COATING PREMIUM Plus
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Achieves longer tool life compared to other tool brand at roughing

Depth of cut

9mm
ap 9 Xae 0.12 mm

fittem A ¢ 6 X 15

Other tool brand A

fittm@ B ¢ 6 X 15

Other tool brand B

MHDSH645 ¢ 6 X 18

125780 Feimss 1E5RED Felmd IBFRER SeimEs
Major flank notch End edge Major flank notch End edge Major flank notch End edge
120 53
INEES
After 120 min :
BEIAS< EENAE<
RIS 0.060mm 0080 mm | 0097 mm  FEEAETT BRI
Tool wear . ' ’ Wear width cannot Wear width cannot be measured

be measured because

great damage because great damage

Feature
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High rigidity tool design
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Suppress deflection at finishing
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Amount of deflection after 90min finishing

= ftEFIT | MHDSH645
Oth{e.l?'t*o%lukﬂand MEDSLIoRS Finishing [0) 6 X K18
¢6 X S‘JE 15 ¢6 X }'JE 18 Length of Cut
Length of Cut Length of Cut tﬂ‘xag
JATIE
g = Depth of cut
ap 9 Xae 0.03 mm 9 mm
fing gm%?m%?HRC) DOILIT
001 8 mm Daeril]icj:wotn 001 0 i Suppress deflection on machining HAP40
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MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel
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Total 4 sizes
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MUGEN COATING PREMIUM Plus 4-Flute Square End Mill for Hardened Steel

£ 10 HrX

Total 10 sizes
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High rigidity tool design suppresses deflection and realizes long tool life “ High rigidity tool design suppresses deflection and realizes long tool life “
on machining 70HRC hardened steel Side Slot on machining 70HRC hardened steel Side Slo
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@ 4 N THRIE 2D, IDY1S&2Z1>7v S, #WHEIA  work Material @ 6O WNTHNRIEZ 2D, 3IDITTZ2S1>7 v o #EI* work Material
@ ERI—F 1 > 7L 37 4 Plus T 70HRC OBEBERICHEE. SEEE H @ MRI—7 > 7L 37 4 Plus T 70HRC DEBENEICHEE. SEEN H
O SHIERST CIIEE TS, Hardened Steel O SHIMEERST T IBEZHE. Hardened Steel
@ 4-flute is lineup of length of cut expands 2D and 3D. @ 6-flute is lineup of length of cut expands 2D and 3D.
@ MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC. 45~60HRC 60~70HRC @ MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC. 45~60HRC 60~70HRC
@ High rigidity tool design improves machining accuracy. 0 o @ High rigidity tool design improves machining accuracy. 0 ©
B [XHE : mm / {i4g : [ B [NHE © mm / (@4 [
20225985 Released in September, 2022 Unit [Size : mm / Retail Price : JPY] 2022£E9HF5E Released in September, 2022 Unit [Size : mm / Retail Price : JPY]
J— KNo. (D) 5142 () AR (r)EA Ad)>v>I% L=& TRZE(AS Jd— KNo. (D) 54x () AE (r)EA A)>v>I7% L=& IRAEA 4%
Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length Retail Price
08-00429-00102 1 2 12° 6 60 7,500 08-00430-00502 5 10 12° 6 60 9,900
08-00429-00103 3 12° 6 60 7,700 08-00430-00503 15 12° 6 65 10,900
08-00429-00152 15 3 12° 6 60 7,500 08-00430-00602 6 12 - 6 60 10,800
08-00429-00153 ) 4.5 12° 6 60 7,700 08-00430-00603 18 - 6 65 11,900
08-00429-00202 2 4 12° 6 60 7,500 MHDSH645 9_\L?§_(D)><7~JE(IZ)%}EH?[/(K7‘.:“:‘_%\n %(7)_‘1%%1@'6‘3'0
08'00429'00203 6 1 20 6 60 7,700 low to Order When you order, indicate MHDSH645 (D)x(Q). #%(7) is reference value.
08-00429-00302 3 6 12° 6 60 8,700
08-00429-00303 9 12° 6 60 8,900
08-00429-00402 4 8 12° 6 60 9,400
08-00429-00403 12 12° 6 60 9,700
MHDSH445 AR D)X AR (QZH/RL T EE L. ¥(71)FBEETT.
How to Order When you order, indicate MHDSH445 (D)x(Q). #(7)is reference value.
HISZESER  Recommended Milling Conditions tHIZRHSER  Recommended Milling Conditions
u N R - STEE N1 R NT2R w N R - REES N1 2R N1 R
*&Eup‘r i High Speed Steels?Har?ened Steels High Speed Steels High Speed Steels ?‘EZEIUM i High Speed Steels'?Hardxened Steels High Speed Steels High Speed Steels
e [ e SKH51-SKD11 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72 (~70HRC) Work Material SKH51+SKD11 (~62HRC) SKH55+HAP40 (~66HRC) SKH57+HAP72 (~70HRC)
ClERE | XV EE hAHE ClERgy | XV EE UhAHE OlEn#y | EWEE hAKE OlEs#y | EWEE hAKE ClEREy | XV EE hAHE OlERgy | XV EE hAHE
Sz AR Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut 2 & Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
Dia. Length of Cut Dia. Length of Cut
min” mm/min | @pmm | demm | min’ mm/min | @pmm | demm | min” mm/min | @pmm | demm min” mm/min | @pmm | demm | min’ mm/min | dpmm | demm | min’ mm/min | @pmm | demm
1 2 25,000 500 [ 1.5 0.02 [ 20,000 240 | 1.5 0.02 | 16,000 160 | 1.5 0.02 21 5 10 6,200 | 1,200 | 7.5 0.1 5,300 800 | 7.5 0.1 4,600 560 | 7.5 0.1
3 22,000 360 | 1.5 0.02 | 18,000 200 1.5 0.02 | 14,000 120 | 1.5 0.02 g = 15 5,600 1,000 | 75 0.1 4,800 600 | 7.5 0.1 4,200 480 | 7.5 0.1
15 3 16,000 560 | 2.25 0.03 | 14,000 330 | 2.25 | 0.03 | 10,000 240 | 2.25 0.03 §j]|] 6 12 5,300 1,200 | 9 0.12 | 4,600 800 | 9 0.12 4,000 560 | 9 0.12
21 ) 4.5 14,000 420 |2.25 | 0.03 [ 12,000 240 | 2.25 | 0.03 8,000 160 | 2.25 0.03 3L 18 4,800 | 1,000 | 9 0.12 | 4,200 600 | 9 0.12 3,600 480 | 9 0.12
g 1] 5 4 12,000 630 |3 0.04 | 10,000 480 | 3 0.04 8,000 320 | 3 0.04 s 5 10 5,600 600 | 0.1 - 4,800 350 | 0.05 - 4,000 200 | 0.05 -
=70 6 10,000 500 |3 0.04 8,000 330 | 3 0.04 6,000 240 |3 0.04 %JIJ 15 5,000 400 | 0.1 - 4,200 200 | 0.05 - 3,600 120 | 0.05 -
2L 3 6 8,000 700 |45 0.06 7,000 560 | 4.5 0.06 5,600 400 | 4.5 0.06 EI 6 12 4,800 600 | 0.12 - 4,200 350 | 0.06 - 3,600 200 | 0.06 -
9 7,600 600 | 4.5 0.06 6,400 480 | 4.5 0.06 5,000 320 |45 0.06 18 4,200 400 | 0.12 - 3,600 200 | 0.06 - 3,200 120 | 0.06 -
4 8 7,000 800 |6 0.08 6,000 600 | 6 0.08 5,000 400 |6 0.08 R
12 6,600 700 |6 008 | 5600 560 | 6 008 | 4,600 320 |6 0.08 AL AL
1 2 20,000 300 |0.02 - 16,000 120 | 0.01 - 14,000 100 | 0.01 - 9 9
3 18,000 240 |0.02 - 14,000 80 | 0.01 - 12,000 50 ]0.01 -
1 3 12,000 380 [003 | - |10,000| 160 | 0015 - | 8,000| 120 |0.015] - —lj ap ;
s ’ 4.5 10,000 260 | 0.03 - 9,000 100 | 0.015 - 7,500 60 | 0.015 - P
g%u 2 4 10,000 420 |0.04 - 8,000 240 | 0.02 - 7,000 160 |0.02 - B = —e—
é'I 6 8,000 300 | 0.04 - 7,000 120 | 0.02 - 6,000 80 | 0.02 - Notes de
3 6 7,500 500 | 0.06 - 6,000 280 | 0.03 - 5,000 180 |0.03 - ¥ IR, Fvy 7 RBEIEDSDBEDE WY EERL TS,
9 7 000 320 | 0.06 _ 5 600 140 0.03 _ 4500 100 | 0.03 _ M2 UDAKE, BHANEC L RUNELR B ENB N ET . TOBEFEL TS L,
. : . P9 EREF. BUEIGTHEE ZELN
4 8 6,000 540 |0.08 - 5,000 300 | 0.04 N 4,500 180 [0.04 - ii %%‘E’%Q%Eggigﬁghglfgﬂ){ﬁéﬁgéggbii
12 5600 360 | 0.08 - 4 800 160 0.04 - 4000 100 | 0.04 - %1 Use a rigid and precise machine and chuck holder.
5 : . — ; N s 32 Adjust milling conditions according to the volume of Depth of Cut and rigidity of the machine.
1M, Ty 7(3@”'\'%@355*5%@%“5@%12% LT<ZEl, . %3 Adjust both spindle speed and feed at the same rate.
2 HAAE. MHBRIMC K FENERRZICEN DI ET. ZOEBEFEL TS0, %4 Use oil mist coolant or air blow.
%3 O E X RE . BILASTHELTILES L,
i = %4 I7—70—F@FTLIANDEREHEDOLET,
Notes #1 Use a rigid and precise machine and chuck holder.
%2 Adjust milling conditions according to the volume of Depth of Cut and rigidity of the machine.
#3 Adjust both spindle speed and feed at the same rate.
#4 Use oil mist coolant or air blow.
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High rigidity tool design suppresses deflection for hardened steel machining

#wEe : YXM1 (63HRC) skH51#E

Work material as the same as SKH51

7—743142X:30 X 30 mm

Work size

MTRE 18 mm
Machining depth

7-5 0 AL NIRR

Coolant: Oil mist

LTS : 25 499

Total machining time : 25 min

”ﬂIEﬁ“z Machining case 2

HAP40 (65HRC) EERART>TIL

A fllE. hO3A RIIT &ERRQBNITICXTI

Support many requests of machining, such as slotting, side milling and trochoid milling

#waltt : HAP40 (65HRC) skH4o0iE

Work material as the same as SKH40

7—743142:100 X 100 mm
Work size

MITZEE 6 mm
Machining depth

7SN FLIIA B

Coolant: Oil mist

wmTese - 1 RS9 55 9

Total machining time: 1 hr 55 min

Machining case 1

YXM1 (63HRC) Two-stage Octagon Punch HAP40 (65HRC) Multi Profile Sample

NIHERE (A REHES NTHERE 847 [mm)
Accuracy Surface Roughness Accuracy Unit
— SRR e iz e B ARy~ Qﬂ:i WiE
BA(T [mm] BT [um] mns Snys Measuring position Side Slot Circle pocket Slot
oot e_‘ oot Amounif Amountf‘ fing 0.003 0.001 0.001 0.001 IR
B B R &R deflection waviness Afedtion - - - or less
Measuring e Measuring o Shl)&8 \
posttion position e 0.006 0.002 0.001 | 0-001LLF
waviness
AuE JALME 15 5.995 15 3.995
Target 11.008 | Ra 0.33 Target - SIotEWidt.h ¢44995 SIotEvvidEh
Al %18 5.982 %08 3.987
%5«&“1@ 11.016 RZ 1.99 Aétual - Slotmwidth ¢44982 SIotEwidth
Actual ' fHlng 0.002 mm . S
Amount of deflaction S : 0.013 0.013 0.008
~ERE 0.008 % 1 NIgIOIENRZZEREUMIE * 1 Referenced to the tool outer diameter before machining
Error ’
_ e - MITAE FER ) i
¥ ITRIOTIENZRZZEUIE 2L TEEt CRINE Z ] Process = RJclvlL‘Jghing Finishing
3% Referenced to the tool outer diameter High rigidity tool design suppresses deflection ey £y N
before machining gﬂi'lc:ir?g%fart Circle pocket E?rélze poiket
I FRERY) T EF (FHEER) £ (@)
Process Roughing Finishing (Plane) Finishing (Side) MI7EE
Cutting method
ERTE MHDSH645 MHDSH645 s T Tp—
AOOT R B (EEA fE- K& & K&
Tool ¢6 X 12 ¢6 X 12 Side Trochoidal Side SIot(Rec(\'{icatingcut?(ing) Side-Boi?om Side-Bottom
_ BRITE MHDSH445 MHDSH445
@Eﬁﬁ [min™] 5.300 Tool (b4 X 8 ¢4 X 8
Spindle speed ’ EIE2Y (min ']
EE 6,000 5,000 6,000
1E V) IR [mm/min] 1% V) 3BRE [mm/min] flE:300 EE:600
Feed 1:200 400 FeedL 600 300 Side Bottom
AR _ fIE:6 x 0.01
HWAGE ap X ae [mm] HJAFAE ap X ae [mm] # . Side
Depth o%cut 9 X 0.12 0.05 x 3 9 X 0.05 el o%cut 5.95 x 0.08 | 5.95 x 0.08 |5.95 x 0.08%’| ap:0.04 EF:0.025 X 1 (2)
Bottom 2 times
> 5% UK [mm] {#E:0.01 Em@E:0.05
z%oléjt fmmi 0.05 - Stock Side Bottom . .
7J|]IE|_§!5E3 _ 33ﬁ 26ﬁ 31 ﬁ 15ﬁ 'IOﬁ
TSR 21 % 34 1% Machining time 33 min 26 min 31 min 15 min 10 min
Machining time 21 min 3 min 1 min ¥ 2 EATE AUAILIITRO.7 mm EAR:0.5° X WERE: 300 mm/min
% 2 Approach Helical: R0O.7 mm Angle:0.5°  Feed:300 mm/min
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—A ZE4L NN T2 ED;EE  Attention on Safety

1) TR — X 5MUHETER. TEORUCELP. DEF/RFICEEMA VKIS, BHCER
LTS,

2) I A EEERF THALVRICL TS EE L,

3) TE#EMT3IE. WIBT3RRIBNETOCT, BTHN— - REAHIEFEHEAL TS,

4) FNFFER, TEPMIABRICRE S MEFALTCES W,
TERANLICLoP ) EEEL. FRhEIMABLIICLTLLEEL,

5) #HEIMIE, Lo WEEL TS EE L,

6) TERUHHIMOTEIR. 550 UHRBLTHVTILEL,

7) UHHIZMFE . T OEREMICSE T, ABTILEFHVET,

8) ARICIO U TR ERE L T L& Vo RAKEMYEEEEAT 25813 MIMICRET ZNIE
PHE TN KKOEBRIHY) E T, BIAREELFTo TS,

9) EARICEE (HIE - @) FPRELUABEE. BESICERELED T LEN,

10) TEOBGER LEWVWT £ E 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.
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Specifications may change without notice for improvement.



