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%ﬁ’g*aﬂggnul Cutting Example 1: Hard Metal Direct Cutting
- inT#tE - PD613 60HRC  waterial: PD612 60HRC
<8I HEE Coolant: Ol mist
< 2unTetiE : TIMEE31994h  Cutting time: 1hr 32min

AT T
DEIIIFF Roughing Finishing
Cngpraceas EERNT | JEMENL | fUESNT | MmEsnT o o
Helical milling | Slotting Side milling | Side milling Foddicaly te Sid ~ “'uing
ERIR MHDH645 ¢6X 12 ' _ |'
g [min'] 5000 -
Spindle speed !
BHAIRE [mm/min] 350 600 2,000 600 |
eer
.
iRE dp X de[mm] ap0.15 12%0.2 |8~12x0.01 '
Depth of cut
JNLAE 35 2055%h 1555¢h 55
Cutting time 3min 20min 15min 5min
Slanting of side wall less
. or equal 3pm.
!
THRYT:
£80XxE120 (mm)
Work size : 80x120mm
AT RN h J
INTIR Roughing Finishing
Cutting process sEfEInT fJ”J\EHIJI
Slotting Side milling
L MHDH445 ¢3
FHHEEEE [min'']
Spindle speed 10,000
HHEIREL [mm/min] 500 350
Feed
iRdk dp X de[mm]
Sl ap 0.05 1.5%0.01
INLAE) 3695¢H
Cutting time 36min

O FIRAERINT , SRIKTAINT 1 /Nt 32 53 $RRIRI5TRk.

Direct cutting of hardened steel completed from the square block in Thaur and 32 minutes.
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1
Dﬁﬁﬂ Cutting Example 1: Cutting & Punch die model|

« inTAAEl - HAP40 ($35RHHSS ) 65HRC  Material: HAPAO (Powder HSS) 65HRC
« BEIAR  JHE  Coolant: Ol mist
* E'\IIDIETJIEH : 9’J\H§42ﬁil|l ( ﬁ*ﬂ’]ulﬂ\jﬁ] ) Cutting time : 9hr 42min including roughing

O FINL  rinishing

HER kAR
MITRE Cutting die part Punch die part
SRR MRBH230 R1x4 | MRBH230 R1x8
L 20,000 12,000
A [min']
Spindle speed 1,200 550
HHAEEE [mm/min] FE
lfeelc:iI Bottom surface 0.01x0.02
TIRE dp X de[mm] ME
Depth of Eut Side 0.02x0.03
DNTRdiE 2/\EF45 538 S/\EJ25534h
Cutting time 2hr 45min 5hr 25min

Mg 5

Gradient

R1x8MIENEER

Cutting edge after machining

R1x4mIENEER

THRS : K30 XEE20 X INTRES (mm )

Work size: 30x20x8mm

JIEERE 0.014mm

Tool wear

JRERE 0.025mm

Tool wear

O EEENINTHaCPREEINT , 33T 0.050 IR BfME , L&A 0.057mm,

Actual measurement 0.057mm against the target 0.050mm on Powder HSS.
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EH,*II H*;*;ﬂ Cutting Example 2: Mouse Cavity Model

< IRT## - STAVAX (SUS420J2 27 ) 52HRC  Material : STAVAX (SU5420)2) 52HRC

< SHIAT JHEE  Coolant: Gil mist

Il

- RUINIRSAE : 32/hB310945h ( 2N AdE ) Cutting time: 32hr 10min including roughing

O FFRERBINIL  Main part finishing
R MRBH230 R1 X6
Surface rounhness 1out Siirfuce roughness
Eiﬂlﬁ’éﬁ [min'] 18.000
spindle | zed ! .
AR [mm/min] 20 I
Feed
;78 Rmax [mm] 0.001
Ner,eh of cut )
INTRE [ mm]
Stock 0.03 | .
ANTAE e/NErASE |
Cutting time 6hr 4min
RIX6IITETIEEA
N . a

JIEERE 0.008mm

Tool wear

RO.SX6PNT/ETIRER

Cutting edge after machining

TITHRY :
135X 895 (mm)
Work size: 135x95mm

TEEIRE 0.010mm

Tool wear
O FEERERIIL  Main partiinishing
[
R MREH230 R0.5X6
=Rl [min”] 18,000

- pindle speed
K gﬁﬁfg [mm/min] 720

LIiRE Rmax [mm]
Delplh of cut 0.001

surfac 2 roughness TZE [mm]
Stock 0.025  |ggr1e e 4mm
DNTRdE 2/\iF43534f | Cradient  Depth
Cutting time 2hr 43min

O BIREBINT
Parting face part finishing

Eﬁnﬁ MSBH230 R3

EHEEE (min']

Spindle speed 12,000

FHEEIERE [mm/min] 1120

Feed ,

IR E Rmax [mm]

Delpth of cut 0.001

INTHRE [mm] 0.05

Stock .

HNTAdiE 2/\AF2055 %

Cutting time 2hr 20min
R3IMITETNEER

Cutting edge after machining

TIEERE 0.008mm

Tool wear

ROIX4AMIENEER

Cutting edge after machining

JIEEIRE 0.008mm

Tool wear

O IrEMINT (L/D=6.6)

Gutter finishing

EFA7IE

ol MRBH230 R0.3X4
EiEEE [min']

Spindle speed 18,000
HEAERE [mm/min] 300

Feed

IizE dp X de[mm]

i 0.01x0.015
DNTAE] 2/1\BF 105344
Cutting time 2hr 10min

O BMEEEEM SV MSREKEEINT | HEEREIFERERNINTIEIRE.

Cutting surface is accurately maintained for a long time on hard materials. Slotting by small-size end mill is also consistent.




;ﬁig*%ﬂnulﬁﬂ Cutting Example 1: Deep Micro Machining Mode

- nITA#% : STAVAX(52HRC)
< BSHAR HE  coolant: Ol mist
- SINTAYE - 234893 %h

Material | STAVAX(52HRT)

itting time : Zhr 48min

THRYT :

K7.5X87.0xF12(mm)

Work size: 7.5x7.0x12mm

zc

NITRK HEINT BT rRiEAIT BT
Cutting process Roughing Stock removal Semi-finishing Finishing
ERIR MRBTNH230 MRBTNH230 MRBTNH230
Tool RIX1° 30'x12 RO.5X1° 30'x12 RO5x1" 30'x12
E4RIEE [min'] 18,000 15,000 12,000 12,000
SRR [mm/min] 2000 600 500 300
Feec
& dp x de[mm] 0.15%0.35 | 0.025x0.08 | 0.02x0.02 | 0.01 x0.01
ITARE (mm] 0.03 0.03 0.01 -
Stock i i i
INTRSE] 14534 12554 23534 TNI37558
Cutting time T4min 12min 23min hr 37min
aRT_f Measurment
BisE o
arget
EST
Actual 6.996mm
i Difference -0.004mm
1
|
O XBUCAHESIARIIIREERE | IR, AISES BinE/ L FAERRINITHER !
thout chattering by the optimized taper-neck design and MUGEN-COATING

Realized accurate machining nearly to the target value w

PREMIUNM.

SEIR T FARTI AN TE !
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LED (T fREHEIEIREY
Cutting Example 1 LED Lamp Housing Aluminium Die-casting Mold
« INIT47%4 : DH31-S 48HRC  waterial: DH21-5 48HRC
- BB 7](%'I$tu‘ﬁufm Coolant : Water soluble fluid
. ,‘EUJH_I__HWEU : 7IJ\H§13ﬁilll Cutting time : 7hr 13min
RImE e
. . imension ;
ME 2 o (L) ( MIFETER )
op .
3.458mm 2.:
‘ »
BixE
Target
THRT :
50X E&E50 (mm)
Work size : 50x50mm
SofE < a1
el 3.455mm 2° 01
T
NITR TN FIT FHEINT Finishing
Cutting process Pre-roughing Roughing Semi-finishing EEAMUIE Em
Side Plane Curved Surface
fEFR7IR MHRH430R . .
Tao 6 xXR1 %24 MRBTNH345 R1x2° x20 MRBTNH345 R1x2° x20
4R [min] 5,000 10,000 5,000
Spindle speed ! ’ ’
MR (mm/min] 5,000 1,200 600 600 300
EJ%E ap x de[mm] 0.15x1.5 0.1x0.35 ap 0.05 0.05x0.05 | 0.05x0.03 | ap 0.03
epth of cut
IITRE [mm] 0.05 0.05 —
Stock ) )
InTESE 1253%h 3BT 155 4/af
12min 3hr Tmin 4hr
3 e M ]
l-'IEHEI jmﬁéﬁﬁ Valve Body
« INT#7% : DH31-S 48HRC  Material: DH31-5 48HRC
o INLHEHE - 101_]\“947%['1 Cutting time : 10hr 47min
BHIATL HE Coolant: il mist
NI TR T | sAmT FENIT | FEIITO | BN EINT
Cutting Process Pre-Roughing| Roughing | Semi-Roughing | Semi-Finishing(T) | Semi-Finishing2) Finishing
(EIz=I=] MHDH645 | MHDH645R | MRBTNH345 | MRBTNH345 | MRBTNH345 | MRBTNH345
Tool ¢6X18 | Pp6XRIX12 | R1.5XT x30 | R1X1° x20 | R1x1° x30 | R1x1° x30
IR [min'] 9000 | 6000 | 10000 | 10000 | 10000 | 6000
pindle speed
MR [mm/minl | 3000 | 3000 | 1600 1,000 1,000 800
fiE : 0.15%0.05
358 dp x A it
AR Ap x delmm] | 9x02 | 0.1x4 | @pod Ap 01 | @p005 |z Gosxor
TR : 50x50x50mm A
Work size : 50x50x50mm NISE 0.2 0.2 0.2 0.05 0.05 _
(INTRE30mm) [stock i i i i i
Cutting depth  [JILATIA] 3508 | 1550 | VN7 | 2/\ET655 8 (3/NET4053¢h| 2/ \Ef 5455 ¢
Cutting time 35min 15min o o o T

O RERFAIARIISESUNFTIRESIRE | BI33F 3 B AFRREHEEINT |, AT THRNEERR
TAEBZRY , AIBRISASERIIN TR,

Mugen Coating Premium performing for high efficient 30 milling by it's original design and tool life improvement realized stable and

quality finish even at side and deep profiles.
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DVD ﬁ%ﬂﬁa ( %ﬁuul ) [ xe.mple 1:DVD Case (Mirror surface)

- Tk STAVAX 52HRC  Material : STAVAX 52HRC
< BEA  JHEE Coolant: Ol mist

- S0 TEE ;1 1I_|\H§2()ﬁilrl ( g*ﬂﬂulﬂjrﬂj ) Cutting i 7 ninincluding roughing
INITRF BT
¢~ rrocess Finishing
INTERZ (M ET3ER JEREIER
¢ "pat Side Bottom
{%ﬁﬂﬁ MHRH430R
fool $2XR0O5X8
F4@AEE [min'] 40,000
Spu - apeed '
BHERE [mm/min] 3,000 2,000
eed ’ ’
fiag dpxaelmml | 0,02x0.01 | 0.01x0.03
IR RTE VNEI3093% | 7/NBd3093%
¢ ytime Thr 30min 7hr 30min

THRY : £150%8150 (mm)

Work size: 150x150mm

A
% 1\20 \30\ IT(I)

STAINLESS HARDE N[y
LW

O RBEFRESFRERS , TERKNERNEREDENIIS , TSN TINGAREE | FMEEDEIES , 3
EREHEAER |, KGR ERIVEINTERE.
Material of this cutting example Is hardened STAVAX. Mirror surface has been realized through direct cutting by MHRH430R under the

optimum cutting conditions.
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«EFE7JE : MSXH440R ¢ 6XR0.5

* fIIA3% : Ti-6Al-4V

AR IKBHDELR oo

- SPITRIE : 334HOFD

Material : Ti-6Al-4V

Cutting time

:3min 9sec

I EH =, B

Cutting Example 1:}

ant - Water soluble fiuid

ligh efficent Ti-6,

Tool : MSXHA440R ¢ 6xR0D.5

RET |

Al-4V cutting

TR i
DEIIIV 2T T
Rou -~ ]
EEM]E%_ [mm ) 3,600
#zg‘ﬁx /mi
| i JLF [mm min] 400
IiRE dp X de[mm] 6x3 12X0.1
HHIBJ‘IEE 51% 9
51sec Gsec
THRY : $50x40 (mm) e » e ok 'jDDIEj‘lsﬂ 608
I~ ksizo: Ix40mm
- . oE. . | _ |
DDI"‘B{Z fE j IDDI‘&B{E AHE
Side | - .
nuIIr T TIT IR T BT
EE&E]%L [m|n 1] ] 3600 ! IEEEEiigiE [min 1] 3,600 I
' g [
#fe@r'? [mm/min] 1.000 400 ! J&%JEE [mm/min] 400 I
tJJ,, “apx aemml [ gyqo 9%0.1 \IR] : dp X @elmm] ap6 12%0.1 :
nuIrmaj 65%) 14% ‘ 'nu:camaj 25%) 258 |y
655ec . 17 255e¢ 2558¢ i
E?JDIETIEH 798 1 = inTEE 508
7 o~ ‘ Ilf e I
iﬁﬁeﬁgﬁﬁﬂ Cutting Example 2 : Turbine nozzle mode
+@EATJE : MSXH440R ¢ 6XR0.5 Tool:wisxHa40R ¢6xR0S
e INIAAH EmméﬁAlloy?‘ls Material - Alloy718
OSHAR  IKBHNEER  coolant Water soluble fluid
< INTEHE - 1UMEFA5938R Cotting time 1hr 4smin
INTER HME ] =33 BE
Cutting part Outer profile nner profile Blades Whole
NI TR faNT BT
Cutting process Roughing Finishing
, P - 1,800
F % [min'] Slot
Spindle speed 2,100 N : 2d,1 00 2100
Side
S — 121E I 300 AN T’)OO
R mm/min Helica Slot
_ Feed 500 WA 500 | @ : 500 250
L0 i |||,\.||,.,||||,1l,|ﬁm Side Side
90 |00 RTT
) fi TTHIAS | a 016 ; =] :a 06 NE3N6X005
ool iz dp X de[mm] 8.95%0.2 wﬁ He pu i Slgt Side
THRYT : ¢80%X35 (mm) Depth of cut ' ' il - 8.95X0.2 Mg : 5.95x0.2| @& : 0.05%1.5
Work size ; $80x35mm Side Side Bottom
InTediE 15554 205 5053 ¢ 2055
Cutting time 15min 20min 50min 20min
O AV BIOTRESRE , 7 ERBEETROER R R, B REEEE SRS

kit , AIHHEIERT] , FHEERER. E*%iﬂﬂ)_ﬁbﬂl

By employing high heat-r

as well as flute spacir

1g, high eff

icient

and steady machining h:

esistible Mugen Coating Premium, original 5

3s heen

realizet

siral form at corner radiu

i to reduce harmful vibratio

and improved design of

unaqual helix angla
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MSZ345 ¢3 “ﬂbﬂlﬂﬂﬂgmﬂmbﬂl

Cutting Example 1:MSZ345 ¢3 High efficie tting for various materials
< INTAF#Y : SSOC NAK80 (40HRC) SKD61 (EE ) . SUS304§=L=4¥III
"2, NAKSO(40HRC), SKDB1(Raw)
° l?*ﬂﬁ_t _I, ( ﬂSUS3041EFH7_k Et}]ﬁ“im ) “aalant : Air blow (Water solublle for SUS304)

© S50C INTHE 550 Miling condie © NAKBO JITBHL  hareomiling conditio
15}3}-@73% MSZ345¢ 3 ﬁfﬁﬂﬁ MSZ345¢3
Spindle speead ! Spindle speed '

ti'E_li?:—".;:lwz: 200 T‘ﬁ%?ﬂu 100

e pali}
HEGEE [mm/min] Pocket mitling 800 HEGEE [mm/min] Pocket milling 400
Feod s 550 Feed ItE 250

Slotting Slotting

Wm 800 E 400

?'lj_fg millirng 4.5%0.9 Z?_j?:“”l s 4.5%0.9
?ﬂ?’f&a{ﬁx Ae[mm] nﬁf ) ap 3 g?,l,%ap x de[mm] fﬁ’éj ap 3

M s 45%0.9 ey 45%x09
I TAdiE 4153‘_%41 IR 8544
Cutting time 4mir Cutting time 8min

/ ——
, )
TIHRT: J;<45 ><=h=45 (mm)
Work size : 45x45mm

© SKD61 (4 ) INIZER  5r0s1 thawd 1hling condiion © SUS304 INTHEL  sus304 Millng condition
e MSZ345¢ 3 B MSZ34563
FigiEiE [min'] 4,200 EEKE?{?JE [min] 3.600
Spindle speed ! Spindle speed '

o 20 & 30

Plunging Plunging

518 73tE
HESEE [mm/min] Paocket milling 350 HEEE [mm/min] Pocket milling 200
Feed :@@ 200 feed ,’L:\Hg 100

slotting Sletting

WE 550 WE 250

BB e | 225%09 L | 225%06
tﬂ;m ap x de[mm] |At& ap 1.5 R fap x de[mm] |/AHE ap 1.5

slotting Depthof cut Siotting

f\JrSE illing 4.5x0.9 ?9§|n|‘| ng 4.5x0.6
TR 95 TR 2055
Cutting ume Jnin Cutling ume 2Umin

o ﬁﬁﬁﬁ%ﬂﬂiﬂk(é’% %ﬂ) _JXT%*EFDDIMHJ_ TIERIBEREINT.

1l flute design (Patented) made it possible for efficient cuttin arious materials.
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