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

MHDSH445 MHDSH645 K=

N2




Elheisl o 5501425t & 70HRCE TO SEEH C RSt

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
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MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel
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Feature E%Eﬁi

1 Long tool life

#RI—7+4>J FUZ7 L Plus

MUGEN COATING PREMIUM Plus

60~70HRCO#HIM ICRFin
A5~60HRCTHERI—Tr> 7 FLIT7LLEFE
Long tool life for machining 60 ~ 70HRC

Demonstrates same performance with MUGEN COATING PREMIUM
even on machining 45 ~ 60HRC

oot EERI—F >4 FLIT7LPlus

Plus MUGEN COATING PREMIUM Plus
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Hardened Steels H

WHIFTEEE (HRC) 45 60 70

Work Material Hardness

#HI%  HAP40 (64HRC)

Work material

O#sE 4,200 min!
Spindle speed

AT

Roughing

MHDSH645
6 X AR18

Length of Cut

*x)3EE 600 mm/min —
thej B thAAE
Depth of cut

ap 9 Xae 0.12 mm

B REWIIT fittmk W &RGFa

Achieves longer tool life compared to other tool brand at roughing

9mm

MHDSH645 ¢ 6 X 18

fitttmm A ¢ 6 X 15

Other tool brand A

fiists@ B ¢ 6 X 15

Other tool brand B

1R5RER Feim s 1R5RER FeimER 15R5RER Feimd
Major flank notch End edge Major flank notch End edge Major flank notch End edge
T . o — ; —
120 & § N
Tt A
After 120 min N B
BEHNAEL BEAAEL
FEFEIE 0.060 mm 0080 mm | 0.097 mm  FEAETT BRIEAERT
Tool wear - - - Wear width cannot

Wear width cannot be measured
because great damage

be measured because
great damage

Feature
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High rigidity tool design

f+ EIFMTERF DN 72N

Suppress deflection at finishing

BT LEFNT 90573 DENE

Amount of deflection after 90min finishing

= ft BT | MHDSH645
Othl‘rﬁﬁ%lnbnrand il e R Finishing o6 X IK18
¢6 X EE15 ¢6 X B\JE'IS Length of Cut
Length of Cut Length of Cut
- PhAKE
Depth of cut
ap 9 Xae 0.03 mm 9 mm
= HAP40 (64HRC) MIILT
- Nz
001 8 mm D;ﬂii[;ﬁn 001 0 i Ejppress}dgﬁiejction on machining HAP40
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MUGEN COATING PREMIUM Plus 4-Flute Square End Mill for Hardened Steel Total 10 sizes MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel Total 4 sizes
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High rigidity tool design suppresses deflection and realizes long tool life “ —8: 88% High rigidity tool design suppresses deflection and realizes long tool life —8 88%

on machining 70HRC hardened steel Slde Face on machining 70HRC hardened steel
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@ 4 KMHITHREG 2D, 3IDI1THZZ1>T v o WHIF work Material @ N THNEIZ 2D, 3DITTHZSA1 7Y S, #WHEIM work Material
@ EREI—7 1 > 7 7L 37 A Plus T 70HRC OEIEEHIC HRE. =SEEE H @ EEI—7 1 > 7 7L 37 4 Plus T 70HRC OBIEREEIC LRSS, =EE H
O SHI4ERSt T LIBEZNE Hardened Steel @ SHIEERET T IBEZNE Hardened Steel
@ 4-flute is lineup of length of cut expands 2D and 3D. — ~ @ o6-fluteis 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. e [® @ High rigidity tool design improves machining accuracy. @) ®
B [XHE : mm /(@48 : [l B [<5E 0 mm / ffi4g : [
20225985 Released in September, 2022 Unit [Size : mm / Retail Price : JPY] 20225985 Released in September, 2022 Unit [Size : mm / Retail Price : JPY]
d— KNo. (D) 512 (2)FE& (r) & A¥v>I% =R IR AEA A% 3d—KNo. (D) 542 () AR (r)EA (A>v> 7 L=E 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 6,800 08-00430-00502 5 10 12° 6 60 9,000
08-00429-00103 3 12° 6 60 7,000 08-00430-00503 15 12° 6 65 9,900
08-00429-00152 15 3 12° 6 60 6,800 08-00430-00602 6 12 - 6 60 9,800
08-00429-00153 ’ 4.5 12° 6 60 7,000 08-00430-00603 18 - 6 65 10,800
08-00429-00202 2 4 12° 6 60 6,800 MHDSH645 SE(D) X UE (Q&IERL T2 (7)) IBEETT.
W‘ n you order, indic: 3%(7) is reference value.
08'00429-00203 6 120 6 60 71000 ° 0 When you order, indicate MHDSH645 (D)x(Q). () is reference value
08-00429-00302 3 6 12° 6 60 7,900
08-00429-00303 9 12° 6 60 8,100
08-00429-00402 4 8 12° 6 60 8,500
08-00429-00403 12 12° 6 60 8,800
MHDSH445 2 (D)X IR (QZI/BRUTLEEL.  ¥(7)FBEETT,
How to Order When you order, indicate MHDSH445 (D)x(0). #(7) is reference value.
YIHISEHESER  Recommended Milling Conditions UHISEIHESER  Recommended Milling Conditions
WAL N R - SHEE N R N R AL N R EEER N X NTR
i High Speed Steels / Hardened Steels High Speed Steels High Speed Steels . High Speed Steels / Hardened Steels High Speed Steels High Speed Steels
e SKH51+SKD11 (~62HRC) SKH55+HAP40 (~66HRC) SKH57-HAP72 (~70HRC) Work Material SKH51+SKD11 (~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72 (~70HRC)
CERE | 3EWRE thAKE O#E | XWRE thAKRE CEREY | XV RE hAHE CEREY | 3EWRE hAHE OERE | EWRE thAKE O#E | XWRE thiAKRE
Sz IR Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Sz AR 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 | dpmm | demm min’' mm/min | dpmm | demm min’ mm/min | dpmm | demm min’ mm/min | dpmm | demm min’ mm/min | dpmm | demm min’' mm/min | dpmm | demm
1 2 25,000 500 [ 1.5 0.02 | 20,000 240 | 1.5 0.02 | 16,000 160 [ 1.5 0.02 248 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 S [i1] 15 5,600 1,000 | 7.5 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 §7J|] 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 2L 18 4,800 1,000 | 9 0.12 | 4,200 600 | 9 0.12 3,600 480 | 9 0.12
(_32 = 2 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 -
gj][l 6 10,000 500 |3 0.04 8,000 330 | 3 0.04 6,000 240 |3 0.04 9_,%'] 15 5,000 400 | 0.1 - 4,200 200 | 0.05 - 3,600 120 | 0.05 -
3 3 6 8,000 700 |45 0.06 7,000 560 | 4.5 0.06 5,600 400 | 4.5 0.06 é'I 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 | 4600] 320 |6 0.08 HEiiL AL
] 2 20,000 300 | 0.02 - [ 16,000] 120 | 001 | - | 14,000] 100 |0.01 - 1ae Miing oHing
3 18,000 240 | 0.02 - 14,000 80 | 0.01 - 12,000 50 |0.01 -
15 3 12,000 380 [0.03 | - | 10,000 160 | 0.015] - 8000| 120 |0.015| - —Ijap ;
s ) 4.5 10,000 260 | 0.03 - 9,000 100 | 0.015 - 7,500 60 | 0.015 - P
9_,3][| 2 4 10,000 420 | 0.04 - 8,000 240 | 0.02 - 7,000 160 |0.02 - B = — e
B'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 - 1 . F vy 7 EEIEDSBIEEDBVWYEERL TS,
_ _ _ %2 PHAHE. BRAIEC K RENERLBD NG ET, ZOHERAEL TS0,
9 7,000 320 | 0.06 5,600 140 | 0.03 4,500 100 | 0.03 %3 @?ﬁ:z&fﬁugg(;\ ﬁu%‘léﬁ%}éurﬁ:‘émo
4 8 6,000 540 | 0.08 - 5,000 300 | 0.04 - 4,500 180 | 0.04 - ¥4 T7—70—FEFFTLIZANDERZEHEDLET,
12 5,600 360 | 0.08 - 4,800 160 0.04 - 4,000 100 | 0.04 - #1 Use a rigid and precise machine and chuck holder.
5 N — — N #2 Adjust milling conditions according to the volume of Depth of Cut and rigidity of the machine.
1L T vy VREIEDS SEEOEVYEERBL TS, . 33 Adjust both spindle speed and feed at the same rate.
X2 UIAHE. BIEIMEC L) RENBLRD N DI ET, ZOMEALLTIIZE W, %4 Use oil mist coolant or air blow.
%3 OEHEE)REF. BUEIETRAELTIES L,
i = ¥4 I7—70—-FZRBATILIRANOFEREHEHLET,
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.
34 Use oil mist coolant or air blow.




hﬂIEﬁ“ 1 Machining case 1 ’JﬂIEﬁ“z Machining case 2

YXM1 (63HRC) —Ex/)\AtF YXM1 (63HRC) Two-stage Octagon Punch HAP40 (65HRC) fESHRZIAKH>TIL HAP40 (65HRC) Multi Profile Sample
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High rigidity tool design suppresses deflection for hardened steel machining Support many requests of machining, such as slotting, side milling and trochoid milling

#HIit - YXM1 (63HRC) skHs 1482 #Hits : HAP40 (65HRC) skH40i84

Work material as the same as SKH51 Work material as the same as SKH40
7—7%12:30 X 30 mm 7—7%142:100 X 100 mm

Work size Work size

MIFE: 18 mm
Machining depth

AR e B 2= 8

Coolant: Qil mist

LI TESR - 25 49

Total machining time : 25 min

MIREE 16 mm
Machining depth

7-ShFANIA b

Coolant: Qil mist

wnTese - 1 B¥RY 55 &

Total machining time: 1 hr 55 min
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DO THERS (A REAEE ,
Accuracy Surface Roughness Accuracy Unit
) ° ISR i e B ARy b @tiu;‘%
B4 [mm] B3 [pum] BIns Snl)e Measuring position Side Slot Circle pocket Slot
unit unit Amount of Amount of #Hns 0.003 0.001 0.001 0.001 AF
BIE SRR e I E &R deflection waviness %’Q?&Qito?f : . : or less
e | © L \
position” postion” et 0.006 0.002 0.001 | 0.0011F
jﬂ {E ] waviness or less
LME JALVE * 18 5.995 #15 3.995
Target 11.008 Ra 0.33 Target - Slotmwid{h ¢44'995 Slotmwid{h
e N 18 5.982 &8 3.987
B 11.016 Rz 1.99 Actual Slotmwidth $44.982 Slotmwidth
Actual : fHInZ 0.002 mm ' AR E
Amount o deflaction A s : 0013 | 0013 | 0008
ERE 0.008 ¥ 1 IO IENRZZEREUMIE % 1 Referenced to the tool outer diameter before machining
Error ’
- sn= = MITH* FreE V) T EF
¥ MIRIOITENREZEE LB Sl TRt CRINEZ Process = chlbghing Finishing
¥ Egigrrznrgzcciﬁ%ms tool outer diameter High rigidity tool design suppresses deflection AT ERAI B GH#\UJ— A S rEv)E & ERT Y N
Cutting part i Circle pocket Circle pocket
MITHE FEER L) T (5 (FHEER) + EF (flE)
Process Roughing Finishing (Plane) Finishing (Side) MIT5E
Cutting method
fERTE MHDSH645 MHDSH645 o P—
rO3dqR B (IXEYIH) HAIE - KE LR
Tool $6 X 12 $®6 X 12 Side Trochoidal Side Slot(Reciprocating cutting) Side-Bottom Side-Bottom
_ fERTE MHDSH445 MHDSH445
@Eﬁﬁ [min-1] 5 300 Tool ¢4 X 8 ¢4 X 8
Spindle speed ’ @Y [min']
SH e ead 6,000 5000 6,000
V)RR [mm/min 31) SR (mm/min] {AlE:300 [E@:600
Feed 1:200 400 Eesz 600 300 Side Bottom
HHAA A& fAlE:6 X 0.01
HWAHKE ap X ae [mm] HIAHAE ap X ae [mm] % . Side
i 9 X 0.12 0.05 x 3 9 X 0.05 e 5.95 X 0.08 | 595 X 0.08 5.95 X 0.08"°| ap:0.04 | =005« 1 @)
Bottom 2 times
¥ 7% UK [mm] flE:0.01 Em@:0.05
z%ol:kﬁ frm 0.05 - Stock Side Bottom ) )
PITHSRS 3345 26 % 31 % 15 % 10
TSRS 21 % 349 14 Machining time 33 min 26 min 31 min 15 min 10 min
Machining time 21 min 3 min 1 min ¥ 2 EAFGE AUAIIIIRO.7 mm EAAE:0.5 XWEE: 300 mm/min
% 2 Approach Helical: R0.7 mm Angle:0.5° Feed:300 mm/min
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www.ns-tool.com

T140-0014 FREBRE/IXKH 1-28-1 ERFBEAHBIERETE )L 6 F
TEL. 03-3774-2459 FAX. 03-3774-2460

—A ELEFWE Z£ ED;FE  Attention on Safety

1) IB25 -5 HTEE. TEORUHL®., ARFEFICEEMAL VKIS, BHITER
LTLEE W,

2) PP EEERFTHALVEIC LT LS,

3) TE:EAT 3. WBTIRRIHYETOT, BTHN— - REXAHFZEFEAL TS,

4) FNFFER, TEPMIARICRE S MEFAL TCES W,
IERALACL-oDY EBEL. RAEMABLICLTLES L,

5) #HIMIE, LorWEEL T EEL,

6) TERUVHEIMOTER. 5P UHBBLTHVT AN,

7) DGR NI PEAEIICE ¢ T, BRI ILEIHVET,

8) FEICIE U THIRIMZRE L T & W RKBMRIAZEAT 25513 MIRKICRET ZAIE
PRB TN, KKOBRIHY T, BAMKRELTIT>TLLEEL,

9) EARICRE (JHIE - ) rPREULBEE. BEHICRHELD T EEW,

10) TEOBERF LEVTL £ &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.




