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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 &

61~ ¢45 222 YR

Slde Slot Face
Total 22 sizes \’
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MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel

MHDSH645

5~ 96

¢d 1]

-0.001
-0.003

£ 81X

Total 8 sizes

!l:% E Features
Feature E%Eﬁi

1 Long tool life

60 ~ 70HRC £ TOSEEH(C&E

Optimized for machining hardened steels up to 60 to 70HRC

NS TOOL A V)P F N I—7F 1 27 WHIMERRIXILEERR

Range of NS TOOL original coating by work material hardness
RO —7 1 > FL X7 A Plus R
(™8 MUGEN COATING PREMIUM Plus Hardened Steel

B|RI—T 1> T TLIT A

#R—5 40" FU=7 L Plus

MUGEN COATING PREMIUM Plus

MERME1E - TEFEMEAE <. 60HRC L EDHHIM ICRBELGHREFHRELFT .

MUGEN COATING PREMIUM Plus with high oxidation resistance and abrasion resistance is suitable for
machining above 60HRC.

2

B REWIIT fitmk bt &RG0m

Achieves longer tool life compared to other tool brand at roughing

#HI#7  HAP40 (64HRC)

Work material

Ol#EREy 4,200 min-
Spindle speed

) .
JF:ejLE 600 mm/min AR

Depth of cut

9mm
ap 9 Xae 0.12 mm

AW AT MHDSH645
Roughing o6 X IKE18

Length of Cut

fittGm A ¢ 6 X 15

Other tool brand A

fhittm@ B ¢ 6 X 15

Other tool brand B

MHDSH645 ¢ 6 X 18

15780 Feimah 15570 Feims 15750 Jeimss
Major flank notch End edge Major flank notch End edge Major flank notch End edge
120 53
T
After 120 min
ABIASC EENAE<
IR 0.060mm  0.080mm | 0097 mm  FREEAMETT BT

Wear width cannot
be measured because

Tool wear

Wear width cannot be measured
because great damage

great damage

{1 EIF TS D EIN =N

Suppress deflection at finishing

e RRIEERE

High rigidity tool design

Wt EFNT 905 #DENE

Amount of deflection after 90min finishing

it MHDSH645 £ EFII | MHDSH645
66 X JE 15 $6 X IE 18 Finishing 96 x ARIE
Length of Cut Length of Cut
—> thAAE 0.03mm
Depth of cut
ap 9 Xae 0.03 mm 9mm
Hng
0.018 mm Deflection 0.010 mm
amount

HAP40 (64HRC) MIITTEIN %

Suppress deflection on machining HAP40
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MUGEN COATING PREMIUM Plus 4-Flute Square End Mill for Hardened Steel Total 22 sizes

t)J EU%FF%%% Recommended Conditions

Bnzind o 251425t 70HRCETCOSEER ICREM ¢ 45
High rigidity tool design suppresses deflection and realizes long tool life “ Lo N R -SHEE NA R NA R
on machining 70HRC hardened steel Side Slot . High Speed Steels / Hardened Steels High Speed Steels High Speed Steels
Cormect & 2, Work Material SKH51+SKD11 (~62HRC) SKH55+HAP40 (~66HRC) SKH57+HAP72 (~70HRC)
C
: 2 |y BN | EUEE | UHAKE | OER | 20EE | URaE | BEM | EUEE | DRaE
PArES AR Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
3D$T“ Dia. Length of Cut . - - - . -
Available max. L/D=3 min mm/min | dpmm | demm min mm/min | dpmm | demm min mm/min | dpmm | demm
S 7 53 1 2 25,000 | 500 1.5 10.02 [20,000] 240 |15 0.02 | 16,000 160 |1.5 0.02
% e ER\E N '{’j Ujgg 3 22,000 | 360 1.5 ]0.02 [18,000| 200 |15 0.02 | 14,000 120 |1.5 0.02
‘3 ‘ 2 12 2.4 20,000 | 520 1.8 10.025[17,000] 280 |1.8 0.025] 13,000 200 |1.8 0.025
e . ) 3.6 18,000 | 390 1.8 10.025( 15,500 220 |1.8 0.025] 11,500 140 |1.8 0.025
L | 15 3 16,000 | 560 2.25 1 0.03 | 14,000| 330 |2.25 |0.03 |[10,000| 240 |[2.25 |0.03
® 4 BT THRE 20, 3D, 5D 51 TES1 27 9 7, 36 130001 600 | 27 [0035| 115001 410 |27 0035| 800 280 27 10035
Eecd = ~, " Ev T = o (= = /_\o . B . . s . . . . .
: E%%,Egn;%ﬁ%;;%éyi Plus ¢ 70HRC OBREHIC & &5 18 5.4 11,500 | 460 27 10.035| 9,400 300 |27 0.035| 6,900| 200 |27 0.035
=) axal C =12 =1
@ 4-flute is lineup of length of cut expands 2D,3D and 5D. oy 2 g 1(2)’888 288 ; 882 12'888 ggg ; 883 2’888 34218 ; 883
@® MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC. %% 5 9’500 670 375 0'05 SIOOO 550 1375 0'05 6'700 360 1375 0'05
Hiah rigidi L desian i hini . , . . , . . , . .
® High rigidity tool design improves machining accuracy =h0 25 75 8,400 550 | 3.75 [0.05 | 7.000] 410 [3.75 |0.05 | 5500] 280 |3.75 |0.05
a 6 8,000 700 45 10.06 7,000 560 |45 0.06 5600| 400 |45 0.06
WHIM Work Material ATE=H 3 9 7,600 600 | 45 [006 | 6400| 480 |45 [006 | 5000| 320 |45 |0.06
SEEN Machining Case 15 2,800 90 3 0.03 2,100 70 |3 0.03 1,800 50 |3 0.03
Hardened Steel H 35 7 7,500 | 750 5.25 | 0.07 6,500 | 580 |5.25 |0.07 5300| 400 |5.25 |0.07
j- 7 ) 10.5 7,100 | 650 5.25 | 0.07 6,000 520 |5.25 |0.07 4800| 320 |5.25 |0.07
60~70HRC 8 7,000] 800 [ 6 [0.08 | 6000] 600 |6 0.08 | 5000] 400 [6 0.08
il 4 12 6,600 | 700 6 0.08 5600 560 |6 0.08 4600| 320 |6 0.08
20 2,400 | 100 4 0.04 1,900 70 |4 0.04 1,600 50 |4 0.04
45 9 6,600 | 800 6.75 | 0.09 5800| 600 |6.75 |0.09 4,800 400 |6.75 |0.09
) 13.5 6,100 | 700 6.75 | 0.09 5400| 560 |6.75 |0.09 4400| 320 |6.75 |0.09
® 2024F3FENT 1 X Released in Mar, 2024. 1 2 20,000 | 300 0.02 - 16,000 120 |0.01 - 14,000 100 |0.01 -
3 18,000 | 240 0.02 - 14,000 80 |0.01 - 12,000 50 |0.01 -
J—RNo. (D) 72 () AR (r) &8 @+v>IR (NESSS 19 2.4 16,000 340 | 0.02 | - [13,000] 140 [0.01 - | 11,000] 110 [0.01 -
Code No. Dia. Length of Cut Neck Taper Angle Shank Dia. Overall Length : 3.6 14,000] 250 0.02 _ 11,000 90 |0.01 _ 9,700 55 001 _
° 3 12,000 380 0.03 - 10,000 160 |0.015 - 8,000 120 |0.015 -
08-00429-00102 1 2 12 6 60 1.5 45 10,000 | 260 0.03 - 9,000 100 |0.015 - 7,500 60 |0.015 -
08-00429-00103 3 12° 6 60 18 3.6 11,000 | 400 0.03 - 9,000 200 |0.015 - 7,500 | 140 |0.015 -
¢ 08-00431-00122 24 120 6 60 ’ 5.4 9,000 | 280 0.03 - 8,000 110 |0.015 - 6,700 70 10.015 -
1.2 S ' 2 4 10,000 | 420 0.04 - 8,000| 240 |0.02 - 7,000 160 |0.02 -
4 08-00431-00123 3.6 12 6 60 1 s 6 8000 300 | 004 - | 7,000 120 |002 | - | 6000] 80 [002 | -
08-00429-00152 |y ¢ 3 12 6 50 | 2 75| 7500 310 T00s | - | 6300|130 [002T - | 52001 50 [o025]
- o > o ’ o - ' o - 1 o -
08-00429-00153 4.5 12 6 60 el 6 7,500 500 | 0.06 | - | 6,000 280 1003 | - | 5000 180 1003 | -
¢ 08-00431-00182 18 3.6 12° 6 60 1 3 9 7,000 | 320 0.06 - 5,600 140 |0.03 - 4500 100 |0.03 -
. ° 15 - - - - - - - - - - - -
¢_08-00431-00183 54 12 6 60 1 35 7 6,700 | 520 0.07 - 5500| 290 |0.035 - 4,700 180 |0.035 -
08-00429-00202 5 4 12° 6 60 ) 10.5 6,300 | 340 0.07 - 5,200| 150 |0.035 - 4,200 100 |0.035 -
08-00429-00203 6 12° 6 60 8 6,000 | 540 0.08 - 5,000 | 300 |0.04 - 4500| 180 |0.04 -
4 12 5,600 | 360 0.08 - 4800| 160 |0.04 - 4,000| 100 |0.04 -
¢ 08-00431-00252 55 5 12° 6 60 [ 20 - - ; - ; - - - - - - -
¢ 08-00431-00253 ’ 7.5 12° 6 60 1 45 9 5,800 | 540 0.09 - 4900| 300 |0.045 - 4300| 180 |0.045 -
08-00429-00302 6 120 6 60 ) 13.5 5,300 | 360 0.09 - 4500 160 |0.045 - 3,800 | 100 |0.045 -
fAIEI T BT
08-00429-00303 3 9 12° 6 60 Side Milling Slotting
¢ 08-00431-00305 15 12° 6 65 |
+ 08-00431-00352 ic 7 12° 6 60 I BEs ﬁ%ap
¢ 08-00431-00353 ’ 10.5 12° 6 60 | »ll<
08-00429-00402 8 12° 6 60 W = 2
08-00429-00403 4 12 12° 6 60 Notes X1, F vy 7 BBIMOS SMEOBVWYERBLTI RS,
%2 UHAAE. EBEIEICK)RENRGDIEN D ET. ZOPEREL TSIV,
4 08-00431-00405 20 12° 6 70 | %3 OEME R RER. ALASTHEL T RS0,
4 IR 5D OBSEENTICHERLANTIEE L,
¢ 08-00431-00452 9 12° 6 60 1 #5ATLIZNOERESEHLET
45 %1 Use a rigid and precise machine and chuck holder.
4 08-00431-00453 13.5 12° 6 60 1 3#2 Adjust milling conditions according to the volume of Depth of Cut and rigidity of the machine.
%3 Adjust both spindl d and feed at th .
z-_y‘_ﬁgz MHDSH445 512 (D) X Ak () &R LT LEE L, X(Y}(i%%ﬁ'@@'a %4 Doﬂrjiatt ucs)te Ssglzutg:gp‘leeengtahnforeselotz:w;.e semeate
How to Order When you order, indicate MHDSH445 (D)x(0). #(7)is reference value. %5 Use oil mist coolant.

O 1DOFHE- 11 ABHEFHAEBE BV FTH L BHPLEDE T,

@ 1 :Semi-standard item, please inquire for price and delivery.
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MUGEN COATING PREMIUM Plus 6-Flute Square End Mill for Hardened Steel Total 8 sizes

t)J EU%FF%%% Recommended Conditions

EInziH 9 Sl 4ERET & 70HRCE O SEEMH ICREFdn a :
High rigidity tool design suppresses deflection and realizes long tool life “ 3 WAL N1 A -SEEHR N1 R N1 R
on machining 70HRC hardened steel Side Slot Face i High Speed Steels / Hardened Steels High Speed Steels High Speed Steels
2z | 2 Work Material SKH51-SKD11(~62HRC) SKH55-HAP40 (~66HRC) SKH57-HAP72 (~70HRC)
2 |y |\ B | XUEE | UAAE | OES | EUEE | DAE | OEM | XUEE | DAsE
IDET R AR Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut Spindle Speed Feed Depth of Cut
S ia. h of
Available max. L/D=3 o benghoreut min” mm/min | @pmm | demm | min’ mm/min | dpmm | demm | min” mm/min | @pmm | demm
3 7 _ 353 10 6,200 | 1,200 | 7.5 0.1 5,300 800 |7.5 0.1 4,600 560 |7.5 0.1
M : % °g Ewiiﬁ?igg 5 15 5600 | 1,000 | 75 | 0.1 | 4800 | 600 |75 [ 0.1 4,200 | 480 |75 0.1
g ‘g Rl 25 2,200 140 | 5 0.05 [ 1,600 90 |5 0.05 1,500 70 |5 0.05
—QJ % 55 11 5,700 | 1,200 | 825 | 0.11 5,000 800 |8.25 | 0.11 4,300 560 |8.25 0.11
L %DD ) 16.5 5,200 | 1,000 | 825 | 0.11 | 4,500 600 |8.25 | 0.11 3,900 480 |8.25 0.11
! >
® 5 HATARE 2D, 3. 5D I1TEST 7 97, ‘ 6 182800 | 1000 9015|4200 600 [0 To15 | 5600 480 (o | 012
® BEI—F 1> 7L 37 A Plus T 70HRC OSEEMICHRED. : : - : . . :
@ SHIMLE T TRE S %= 30 1,800 150 | 6 0.06 | 1,400 90 |6 0.06 1,300 70 |6 0.06
= axal C Al =o - B B
@ 4-flute is lineup of length of cut expands 2D,3D and 5D. 5 1(5) g'ggg 288 81 . 2'288 3(5)8 882 . 431’288 %gg 882 .
@ MUGEN COATING PREMIUM Plus realizes long tool life even for hardened steel up to 70HRC. 25 - - : - : -
High rigidity tool design i hini : 0 - - - - - - - - _ _ _ -
® Highrigidity tool design improves machining accuracy gﬁﬁﬁ o5 1 5200 | 600 | 0.11 | - | 4500 | 350 |0.055| - | 3,800 | 200 |0.055] -
E'I ) 16.5 4,600 400 | 0.11 - 3,900 200 ]0.055 - 3,400 120 |0.055 -
WHIM Work Material ATE=H 12 4,800 | 600 | 012 | - | 4200 | 350 [006 | - | 3,600 | 200 [006 | -
=SEES Machining Case 6 18 4,200 400 | 0.12 - 3,600 200 |0.06 - 3,200 120 |0.06 -
Hardened Steel H 30 - - - - - - - - - - - -
60~70HRC RENT BT
Side Milling Slotting
L — it
® 2024F3BBII A X 3%Released in Mar, 2024. .ae.
S ; S P " =
J— RNo. (D)2 () AR (r)Em (PR PRk (=SS Notes
: : *1 b F vy 7 3AIED S BEEDE VYT LTLEE L.
Code No. Dia. Length of Cut | Neck Taper Angle Shank Dia. Overall Length ><§ %gg%lﬁ%@@%kﬁBiﬁﬁﬁiéé?fgguiﬁ" %6§B§§E¥b‘c<t‘éuo
P i XEVRER. BUEIGTHE TLIEE L,
08-00430-00502 10 12° 6 60 x4 ?Et“ 55f§§§§§i§%§;m\@< e IAN
X5 FTILIAND 3%, °
08'00430'00503 5 1 5 1 20 6 65 %1 Use a rigid and precise machine and chuck holder.
° 32 Adjust milling conditions according to the volume of Depth of Cut and rigidity of the machine.
* 08-00432'00505 25 1 2 6 7 5 I %3 Adjust both spindle speed and feed at the same rate.
5 %4 Do not use 5D cutting length for slotting.
’ 08-00432'00552 5 5 1 1 1 2 6 60 I %5 Use oil mist coolant.
% 08-00432-00553 ' 16.5 12° 6 65 |
08-00430-00602 12 - 6 60
N
- - _ ,\ - ~ N
08-00430-00603 6 18 6 65 >< SEnect ISER(CDIEHND
4 08-00432-00605 30 - 6 75 1 TOOL For Crafting Tomorrow——— Connect to information
MHDSH645 12 (D) X AR (QZIBRL TS L, ¥(7)IBEEBTY,
How to Order When you order, indicate MHDSH645 (D)x(2). #%(7) is reference value. — Y
© 10WE- 1 XEHERHIERE Y $ 7,50 < EBHLSDY L0, BRLLGTEIBIRICDOEAIET

@ | :Semi-standard item, please inquire for price and delivery.

Leads to various tool information
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—A ZE4L NN T2 ED;EE  Attention on Safety

1) IE25 -5 HTEE. TEORVH L. ARFFFICEEMAL VIS, THITER
LTLEE W,

2) NP EEERFTHABVEIC LT LS,

3) TEXEAT 3. WBTIRRIHVETOT, BTHN— - REXAHFZFEEAL LS,

4) FNFFER, TEPMIABRICRE S MEBALTCES W,
IERANALoDY EBAEL. RAEMABLICLTLES L,

5) #HIMIE, LopWEEL T EEL,

6) TERVBHIMOTEIR. 557 UHHBBLTHVTILEE L,

7) IHIGRAEIE . NI PMEARMICS ¢ T BETILENHVET,

8) FEICIE U THIRIMZRTE L T £ & W RAKBEEIAZEAT 215813 MIMKICRET ZAIE
PRB TN KKDBRIHY E T, BIAMKELTIT>TLLEEL,

9) EAICERYE (PIHIE ) FRELABEE. BEHICHMELED T EEL,

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.
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