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Cutting Example 1

: Connector model

- inT#tkt: HAP4O ( #33RiAHSS ) 64HRC  Waterial: HAPAO (Powder HSS) 6
< SHAE JHEE  Coolant: Oil mist
- =pnTedE : 130hAF32534%h  cutting time : 13hr 32min

4HRC

M T
MITR T semi-f - - i
HRg frtses Roughing i (L) FEGIE) IE(SEL) | PEOIE
Side lcontour) [P ¢ "t o T
e SSR200 ¢0.5XR0.05% 2.5 SSE600 $0.5% 25

4R [min ']

Spindle speed 30,000
B [mm/min] 500 500 300 | 400 300
AL @px3elmml | 0,005x0.2 | 0.005x0.001 | 0805x0.002 | 0002x001
ANTEIE 7:NEF2045 $4 2/\BF5255 4 3/\EF 2045 ¢
Cutting time 7hr 20min 2hr 52min 3hr 20min

THRY :

15X 815 X N TRE2(mm)

Work size: 15x15x2mm

© HHIRT_"';)H\HE%% Measurement of work © %ﬁ*ﬂﬁﬁjﬁ Surface roughness

S BiE mml | SOl [mml EE S TS

T arget Actual Top Surface Bottom Surface Side

ot 0.600 0.598-0.601 Ra0.05um | Ra015um | Ra0.12um

e e 0.600 0.598-0.602

Width of remained wall

i 2,000 2.002

epth

O 2id 3 /07 20 HHPRUEINT/E , SENELTFBRENE2um LA, REEEE RaE0.2um LA,

3RS RIFAIREME.

Difference between Tar

process

get and Actual w

k dimensio

nwithin £2um and Surface r

roughness a

um after 3hr 20mim finishing
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iﬁ?iﬁ*ﬂl;ﬁ ﬁ*ﬁ Cutting Example 1: Game Controller Model (Core)

- inT#E - DCB53 62HRC  Material: DC53 62HRC

< BHAR ;Eg Coolant: Oll mist
- BpnTediE : 4vES1 0535k

Cutting time: 4hr 10min

W -
T BT+ PISIL) e I
Cutting process ughing: Stock removal C
Semi-finishing
e MACH225 R2 | MACH225R1 | SSB200 R1
%ﬁ?ﬂﬁfigﬂ”” 10,000 20,000 40,000
o e 2,500 2,000 1,600
gg?;% ?Lﬁxae[mm] 0.3%x1 0.2x0.2 0.05x0.05~0.1
LR : K55 X3885 (mm ) AITRIA 1050 1055 1209
Worksize: S5x85mm Cutting time 105min 10min ‘
$58200 ()
HFEE‘E‘EWE'_gﬁ?Eﬁﬁﬁ T oeeee e e
AL — ‘RitiEEEARFAGT
Bigger cutting depth was realized % ;iﬁﬁ -
with better chip disposal. 2 % A
Y3
SRz 2
1
O 4 s & 1o 1z 4 16 15
DDIB_B‘\E (hr)
— —
ﬁm g;*EE Cutting Example 1: Bevel Gear Model
- pnIAAE - ASP23 (#35REMHSS ) 63HRC  Material: ASP23 (Powder HSS) 63HRC
- BHAR fmg Coolant: Oll mist
< BNTRE : 1TVBF474538h  cutting time: Thr 47min
T =
LI mnr - |BRCETERT e
Cutting process Pre-roughing Semi-firishing
SUHALS MHD645 5 |MACH225 RO.5 | SSBL200 RO.3%3
} & [min’'
- . Ll 2,400 20,000 20,000
| AT 300 2,000 800
' {18 dpxde[mm ap 0.1 (e
Dﬂﬁ% mr%) [mm] PHE“(a‘ 0.1x0.1 0.02x0.02
JiTRER 538 25%5%h 7755
Cutting time 5min 25min 77min

THRS : £30X5830 (mm)

CBN Pst/J1E1T 63HRC BE

ERSNINTRY , RIEFAT4ERFRFRIINTIE  BINTHRERY.

roughness is obtained on Powder HSS at 63HRC by CBN End Mill.
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#ﬁ;ﬁﬁaﬁﬂ Cutting Example 1 : Bottleneck Model
« InT4# : ELMAX B9HRC  ivaterial ELMAX 59HAC
B HE Coolant: Ol mist
« 0T AYA) : 3I_I\H§259i¢l Cutting time : 3hr 25min
nuIIF AT ¢¥§DD|I L (118 ) | sl (D)
Cutting process Reughing Semi-finishing
ﬁﬁﬁﬂﬁ MRBH230 MRBH230 SSPB220 SSPB220
. Tool R1 X6 RO.5 x5 RO.5%x2.5 R1X5
Al Y -
el 25,000 35,000 40,000 40,000
, L, A mim] 2,000 1,600 1,500 1,500
t)],;,;u agxae[mm] 0.2x0.3 0.04x0.1 0.01x0.007 | 0.01x0.005
TH#HRT : 30x30x30mm BDIE‘JIEﬂ 4555 45534 3554 1/\iF 20434t
Ve et et - Cutting time 45min 45min '
[INTFE] B2 - mm  [Measurement]  mm [REAERERE] B2 um
%ﬁ{{a L ’."HE 1;}1: JEEE
.1y % A 22.000 | 21998 -0.002 o o 055 027
\' oozt fﬁ 22557 | 22554 -0.003
- - Ra 0.05 0.08 0.04
" LT 8.134 8.133 -0.001
— bquN Taylor Hobson%%@fm! Y
T MY ;e gﬁx']oo{n asuring equipment : Taylor Hobson, Form Talysurf
o quipment : optical microscopex 100
O RYRE3um , FEABFEELI RZ0.5 um , SMEBYNRNEREINTIERE !
E% HAP40 ;¢EEE§£ Cutting Example 2 : HSS HAPA0 Punch Model
s T HAP40 ( *ﬁ*mHSS ) 64HRC terlal : HAP40 (Powder H55) 64HRC
< AEAE L HEE  coolant Ol mist THRY : 30X30mm (IITEESMmM, §E10° )
. EINTENE : 20,J‘H§3gﬁi* Feting i 39min Work size : 30x30mm (Height: Smm, Inclir.. .. ., :10)
IITFR T FIEINTI@ ,ﬁﬁbul FENTE CTNL
Cutting process Roughing Semi-finishing (1) Stock remy Semi-finishing (2 sietinn
’ “ ‘ [E3==pal=] MRBH230 MRBH230 NRBHZ30 $SB200 SSPB220
‘ ‘ Tool R1X6 R1%6 RO5X 2.5 RO.5 RO5X% 2.5
' If‘?*_’f’s—&[_r?'” 1 30,000 30,000 40,000 40,000 40,000
‘“bo Fﬁﬁg? [mm/minl| 4 500 800 500 700 600
30 Al E84 : 001%0015 ek 00TXBRMUINT  F@& : 001%0.008
t 5 X Contour Contour : 0,00 % Zero-cut
JIRMR o X 9] | 002x002 | s (015001 | 003301 i BT X001 §3H 10005001
Stanline < lero-wt X 0.01 Co
h TR [mm] 0.02 0.005 0.005 0.005 -
InTATE &J\Ejzoﬁﬂl 4/Jﬁ\la‘l4§3‘i¢ 575% 5/J\Ha‘j1 (05520 6/ \IF3853 4
Cutiing time 3t 20nin Ahr dmin Simin Shy 40min '
y SREMEREE ( ,U.m
e alwl MEEp Surface roug 5
) Sige
Rz Ra
%le/'\ 0.57 0.09
o0 0.47 0.07
1]
%13’\ 0.44 0.07

o 11]@7]!]1!3]‘7:&%%@*%51?1&31 RzO 6 6u m

Realized glossy surface r

ahr ..:.\.-\Lll\ Lman

2r an sid

E’JEE‘ CEAYINIERE !
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- REpE Il 3 - pet T,

;q:EﬁEﬂ Cutting Example 3 : Punch Model
- T - HAPAO(65HRC)  waterial: HAPAOBEHRC)

- B HE  Coolant: Ofl mist

o RUNTARTE 4’]‘“3655%* Cutting time : 4hr 36min

INITR NI BN FEINT
Cutting process Roughing Semi-finishing Finishing

' [EZEVal=! MRBH230 MRBH230 SSPB220
Tool R3x20 R3Xx20 R3X18
e [min] 6,000 6,000 6,000

. pindle speed
BHSIRE [mm/min] 1,000 800 600

| e
iR Ap X de(mm] 0.15%0.8 0.05%0.08 0.05%0.05
- epth of cut
INTRE _
Sl i 0.1 0.05
~ - INTRE TNBF43554 555 1/NEF 58534

Cutting time 1hr 43min 55min Thr 58min

THRYT : ¢25 (TFE30mm )

Work size: ¢ 25 (Depth 30mm)

DﬂI*%rE‘_ [m m] Machining accuracy %@*ﬁ*‘@g [IJ m] Roughness
InTEdE | E1 0 o A~ A
Machined pes Tpc 6pc DDII,?}Q?S %1 :)CI %?CI
S ;

;E/i\cjﬁl 23.006 | 23.008 . " Ra:0.145 | Ra:0.162
(2] = , TR
A e | +0.006 | +0.008 ; P Rz:1.054 | Rz:1.122

SME | 3005 | 3.008

Actual Ra:0.167 | Ra:0.185
@ == ' N
= Side
Difference +0.005 | +0.008 ) Rz:1.355 | Rz:1.355

O BNTNE 132, LI 64M2ZE (INIELY 12 /0 ) Ak SRENREEEE RIFAINIREE |

Laoet 1 ind mill for finishing. Realized stable surface roughness and machining accuracy even after 6pcs of finishing (about 12 hours of
L1OC 7y
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C HOIECoIEl 1< 271 02 5 BR Sk % |

k Ball End Mill

?&%ﬁﬁﬂ Cutting Example 1 : Hot Forging Mold
« INTA7% : YXR3 60HRC  wiaterial YXR3 60HRC
< BHAE  HE  coolant: Qilmist
* JJDIEY“EH : 4’J‘H§ ( mﬁ’]ﬂl ) Cutting time : 4hr

NI TR FEmnT
Cutting process Finishing
[Edz=pal=] SSPBL220
Too R1X14
gEsmﬁﬁE [min’] 6,000
pInaie speed

HE5EE [mm/min]
Foed 500
IR ap x defmm] 0.03x0.03

_ _ _ .'f:|:".‘-'| QT CuU

THRYT : 50x50mm INTHRE [mm] 0.01

(INTSRRE18.2mm) Stock )

Work size : 50x50x18.2mm BN AE] A/NEF

Cutting time 4hr

A7) ELz)

BINLEATIRERRS

Tool wear after finishing

BTEWE : Keyence A EIHIVHX-2000

Microscape: Keyence VHX-2000

TERREHEREE (R21.36 um

MIEXEAERE :Rz1.20 um

FEHBEEEETIE (Y - Keyence N EIHIVK-X250
Mesuring Instrument: Keyence VK-X250
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IRERETY 2l

ASFEINTIRE

- InT#%: ELMAX (60HRC)

- AHIAR HE

Coolant : Oil mist

H TS I REH R

Material | ELMAX (60HRC)

- nTediE : 187BF1493§h  cuttingtime: 18hr 14min

ST |

Cutting Example 1: Deep Milling Finish Sample

INITFR #EnT ERINT AEINT oL
’ Cutting process Roughing Stock removal Semi-finishing T,
L [ Ed==yal= MRBTNH345 MRBTNH345 SSPBTN220
Tool R1.5%1° xX15 R1X1° X16 R1X1° x16
i AR 15,000 10,000 10,000 16,000
) AR [mm/min] 1,600 1,000 1,000 800
—_— 0.1%x0.3 0.1x0.1 ap0.05 dp0.01
R 8p X Belmm] | T o - 0,06 | MTAL : 0.06| MTAL : 0.01
TH#RS : 30X30mm R Stack Stock Stock
(INT&E15mm ) HNTAiE 7/NEF4S 2295% VNeIS60% | 8/\eF479%h
Work size : 30x30mm Cutting time 7hr dmin 22min 1hr 56min 8hr 47min
(Cutting depth 15mm) ST EA25 IR
% 2 end mills used for roughing process
MEFUE Measurement Data
INTERERERERS
Surface Roughness [pum]
P VA Ra Rz
© (1 ) 0.051 0.423
ide
@ ({WER2)
Sldr?Z 0.084 0.532
® (F@E)
Top 51 © 0.149 1.086
S © =FEXEE NH-3SP
Measuring Instrument; Mitaka Kohki NH-35P
NITHEE
Machining Accuracy [mm]
WEE ERE SllE RE
Measured Part Target Actual Difference
@ 2.160 2.164 +0.004
® 1.660 1.666 +0.006
© 1.660 1.664 +0.004
MEN : B MM40 ( BRE)
tﬂﬁﬂﬁﬂgﬂﬂﬁﬁﬁﬁ Tool wear after machining WS GRITaR HiKan M
SSPBTN220 R1Xx1°x16L
(SSPBTNZZO REMRE : 2,um)
SSPBTN220 R Wear :2im
71 % 1,000 181 %500 RIF X200




SN EER

19, = .'.I L] Rl

HAHS SIEBHRE
« INI#2% : PD613 60HRC  aterial: PD613 60HRC
< REA img Coolant : Oil mist
* BANTAENE - 1400347 B8 ( SHEIMIANA )

@ BRI

Cutting Example 1: Combined micro-machining.

@
s PR
) ®
- T

THRY : £30x 830 (mm)
Work size : 30x30mm

REHAE

| BAE

Slot

&% 0.21Tmm
Slot width

FE : 0.5mm
Depth

KE : 5mm
Length

AR 361

Number of groove

BINT/ERNR

Corner radius after finishing

® ERERK

Gear
@ XFRAR (5 ER : 8mm)
Geardia.
TRE T HOkfER 1,000
Top Bottom Magnification rate
pilI R v @ rERR @ NFRAR OR=E % 27N
Cutting part Slot NS Logo Gear
INITR IREINT. Z£2-0.03| BT £2-0.5 UERSINT JRE#SINT MUESIT JREAS T
Cutting process Slotting (to Z-0.03) | Slotting (to Z-0.5) Finishing (Side) | Finishing (Bottom) Finishing (Side) Finishing (Bottom}
LI SSR200 ¢0.2XR0.02X0.5 SSR200 0.2XR0.02xX 1
LR [min'] 40,000
Spindle speed ’
BHERRE [mm/min] 100 300 300 200
A& Ap x delmm] ap 0.001 ap 0.003 | 0.001x0.005 | 0.005X0.005 | 0.003%0.005 | 0.005%0.005
epth of cut
InLATE 1/N\ET8534R 2N\EF 1953 1/N\BF555 2053%F 1/NEF 4555 30554
Cutting time Thr 8min 2hr 19min 1hr 55min 20min Thr45min 30min

© 7 60HRC FYSREEMAINTH | & ¢ 0.2 XHFAYR/MER CBN FRest/) , RMERETENT , thagk
EREnREmRRMRIFAIINITREE.

SSR200, ¢BN End Mill ensures high quality surface and accuracy for a long time machining of hardened steels (HRC60) even with 0.2mm

cutter diameter,
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CBN Super Speed Radi r

m*ﬂ%mmﬁ%%)*&ﬁiﬁﬂ Cutting Example 2: Fuel Cell Separator Press Mold
- II#xt - YXRZ (SERESIEEH ) 64HRC  wisterial: YXR/(Matrix HSS) G4HRC
< REISE HME Coolant: Oil mist
- minTaha : 11324534 ( SHENTIANE )

N

utting time : 11hr 24min including roughing

MITR BT

Cutting process Finishing

INTERGL i =)

Cutting part Side Bottom

ER7IR SSR200 ¢ 1XR0.1x3

Tool

T [min] 30,000

Spindle speed

HEATERRE [mm/min]
Feeﬁ 1.200

600

IIRE dp X de[mm] 0.01x0.01 0.01x0.03
Depth of cut

INIAdiEl 7\
3hr

Cutting time

Rottonis riuce of Pocket

_J~

j\ ] .. Surface roughness

N

"'q

THR : £50%X 80 (mm)
Wark size : 50x80mm

O i CBN BI&8%t7] , eJsEIisesiEEE L,

CEN Super Speed Radius End Mill will realize stable and accurate machining.

K-014
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