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An Effect of Number of Passes in Wire-Cut Electric Discharge
Machining on Fine Blanking Dies and Products

Heonil Yoo, Sei-Hwan Kim and Kea-Kwang Choi

Abstract
This study presents an effect of number of passes in wire-cut electric discharge machining on fine
blanking dies and products. Three part fine blanking dies were produced by the difference of numbers
of passes discharge machining. Brake pad was produced, through the die produced like that. the objec

tive of this study is the improvement in surface roughness of die block and punch, life extension of die

block, the decrease of second fracture dimensions, the rise of productive.

1.ME
FEE 2, B A4 402 J¥cte TS A
o 54% 715 WAYZE ofgA 2stertd w
A AF F4 FEE, A2t 9 xﬂ%% & e ¥
223 Aol g B ). ditkre] B 54 ARE
o] AFetodAe A=, WA=, 1}716 s

o
WY FE T Eela A Wsrt g

°o] A& 19129 KARMAN® ef#jA] A7} A%
53 PUCHY 1946\ d0] 219te] A& vl Zelshy
< 543 BRIDGEMAN 5ol 9laix AZ" B4t
(triple action) &¥}e]t},

oleld H4et FFHE BL3lo] Aoy AEE
(plastic deformation) 58 & %ol %9 713-¢ &
Ho g At Aol 3l Ee37) (fine blanking)e]Tth.

192/ $i= A M1 B3 K| /A 68 A3E, 1997

719l BE Folo] EEA o] ERA AMgHolRE
Zg 2 (press) & AH&3 a7 (blanking)Zd & thol
Befo]A(die brake)gti BejojA] & dito] 2oz
A 3013E o g v makA A1 2 A &
& Hzsle] IS AT, V19 BAE QWO}
7] gt GFH o BA ARY AdHy JEsE Jdg
F 9l AFERE QFshe FEY gl 1—1%’\]
4 =S 3] st #5Q] Ba7lolgke 71ar)Eel

o1 (shaving)e]u} Z2ekel9 (grinding)
T 71 glo] 93] e x 2] 3y & Pate
I AUEE A= A =] 2uE 2H5H
= FE Adstat Asa; a2
W7 71E71E WS gl Alge)

R
I 9ler 2 HgEoke Mk golvn e AAelrt



webd siel 897 hrlee sted A7 tats
A g, FTUTY g ASEUE g TR
&9 2L Ze g Holy 7)3Q s1gr)gog 12

of 39l AL 7] YsteiM s wol Bas 2y
o] 283t €t stel B47 F¥elA B (punch) 9
ool E%(die block) 7Fgell= solo] # WA bz
(wire cut-electric discharge machine,. 2% W-EDM)
74 AHEEL

gojo] 2 WAILEI e AFo M sl H(A $
0.5mm olah) & o] FAIF| WA F2AETe Alo]s Aztz
(spark) W8 AT FA|o) B2HEL 8ystes g A
weh FEEA Jhgdte Aot HE9 wastw
(electrical discharge machining, Y™ EDM)3} $}o]o]
2 7R B e $4 W3] g4 o] BapuA 1
A& R HEo sty oA 2o gd &3
ol ghojo] Z WA gl o3k ok Mol @

= AFlME gtolo] A WastRelA WasE 285
7k 9] E87 FY T A F v = Asko] st B
a4t

2.0l

2.1 7ol =3
#3Q EYFold B stFAE ©
3 vl ne] S Avbdn Agd 2o
U 9 BUREE F) 258 7
«]Q F vt FeEe &

= ZWE(moment) W&ol AA4E
roll)*} s olgiRel= W (burr) 7} 3
2 st o] @ A71A 5= vhde) sjo ] 2] o]
He FFs ol gsle 434S 53 7122 ta A
©Ea ey Mg 24E ¢ e ol 39 pze
%%‘7“3 Bl FeHo] rte
ol doJuz s shar glch

ojg Z& ALY '3PE% 3171 $1ste] mel B 2
e /e AdrgAe %yl vpigzo] B zo
=8 A= sfopil shed], vl Ee 2o Ty 28
T2 #712 ol ¥ (vee - ring)e] 71EES
g 2o FE 8L &jv) hEe Ao o3 el o]
HE (ejector)ell el Ay 2gate 7L ZayA
(counter-pressure)el ¢l Zaz& Aej7} o
(Fig. 1).@

i
N

o=
ol
o
o

Lo
HE (o
o
.
5

2
_4>
off

—_—
ol
olt
QL
N
ox 2
ol

o
oY
_@J
ia'
o
2
l‘l(‘
o rir
oX,

m{r

=47 FE AFe v)Ae GG

Bl B E B2y} ey Y ana A
eI 2AlE AdAd o] o] 83} ~EdY B
HlolEd) ofa) Aud Wre Ha9)
vle] S92

I BN E 2408 T 4 e v 2go]
Aot ARFA 4.5 mm7RE t7) ~Ees =
HolBol F-ad & /o] vl o8 o]Rojxr}, HW}
2 FA9] A gol i o] B2o% £3 8]go] I
3t}

Y

o4
Ho
o,
e

S
=2
lo
K}

blanking punch vee - ring indenter

RN
7, 7’/ 7/

/\%

die - block

®\_\,/
counter - pressure pad

Fig. 1 Counter - pressure pad system of vee-ring indenter
by fine blanking

!
(e

A1 gl

72 Fig. 29 22 3% 719 24 o] 2o
=37 =ojd 2AMele] 3 (crack)3} T
(dishing)& A& 4= Y& 722 Hojgled Uut =
2z 5% P2l thgn 2e EAQ FEo| 2rlEn)

® 7H&# B2 (counter-punch or ejector) : H|7}
AYshe Tt AN W) halo] AL E B Sl
282 AY AA7 A Alzle g
oyl F= A8 sty 2

2ANATGE 1 74 2

K

o2

h=N
=
o

to &

2
ol

M mio rulo il

@ off

- oX
T

fo

l~>

o

T
ju

o
A
e

Q.

@ A9 (indenting) & 913} v]a)
(blankholder) : ®2]7} z1&)3}
oA FSHES B NS 29
TFadelr},

ohgel B9l 897 Ahge e

ot
2
o
o
ni

W e

mlo Jl'm o
Ky

rlr o
_O‘L

o rF
2
N
rr
A2
ey
o}

O
-

K
m
rlo
>
ot
o
fd
&

B MOl 2S8R /467 A3%, 1997 /193



2

Ho
o
e

gledo} gt

@ A7t e AR 7HEE A5l
27} 33 At 2 ER 23 vhRe Ei‘ﬂ
T 9 ZA2=Z3 A A FHd ArhE]]
2 B¢} ol 5o AASFS AT 5—3—
of g},

@ =~ gEs
FEH A & Ag nfsloF Frt.

@ e Ay uel 2 FAE 71 FHe] FAVF 2
§7tg mjsielof I

@ 2aa Ty 7)1 e g 230l 7hedt
ol zbzhe M2 fasit

=
=

s

o
ok M

AN off 2
T o ri

oﬁ.
otk

g i

3o

v - groove

punch * * * pressure

main force k %7

o~ 7 material
= —1

 p— .
lf N———
Z% I die block
A counter

pressure

Fig. 2 Triple action state of fine blanking

2.2 2ojof 2 UH

_\,’_
)

221 sfele] 2 a7k Ee AL

sholo} 7 WAIFEAE AZewA sh= A(UA#
05mm o)< ol FAFIAN BB Apelw AsA
WA A3 BA6] EREE SPshs G4 w7

sald A 7hgehs Aot

Fig. 304 olo] HFAE flolA] ofef 2 o] FskaL 9l

o] Ad 7}Ed /b HolA WAHAE FAEBE Ate]
o] ojubAl &t gholo} A=A} FAHEBS] Afe]
o= o) G ekuluk 3le) ubd @] WAE o
Aol HAlslE & FHE(T) o] Bt

ojolo] AIAZ FHEBRE] *Mf—— W BR A o]

Al FAERIIE AT, TS LonE W B
Rl s, a0 7k gB BASRE BAG) ThaF
g ugan) PaFe A3 ot B Be PHEE 7}

Ao & 9l BR7E e ARgslel o] §A3 WA

194 ) B2 AMIIRE S X|/A67 3%, 19974

AR A

T 2R A RejA]7] A2

ojwj g | (chip) T3% FoheZelr BAEE
Fhzedel] ofste] tERAE FE AAHY sted ©#2
22| FHEo|A} ARt} olg 2& FE7t ALHAAE
ZAET} ojolo] A aolel 7HAo] FA HoIAER A
B (servo)ol % Fol gojo] AT FAEFH AtelE
oF 10 im AT B YA A7) Wzl T AR
go] g o g A& shzel AP
B2 $AEo] 73R A solo] AFkE P

4 2+

Lo
Aol B A2 shelol Aol A%

o] FojA Y o] & $F L z}% zgzqm < 74;4
2} NC dlo]8l (data) & TS ] & CNC HEE A o

% Aok WA E] o Fa kR
}%—% AR aela Alg7kgel
=, 7ha gl

#eln 3

iy
B
2
> o
o
vy
i
Q-
n# 0
[l
N
ma
05
2

~r
e” e o wo

.
o
X
B}
0
.
a1,
[ 3d— \
4,0
N *
i
=]
A) wire eletrode (before machining) B) workpiece
a) wire electrode (after machining) b) crater (workpiece)
¢) water d) electric discharge e) crater (wire electrode)

f) chip g) gas

Fig. 3 Principle of wire-cut electric discharge machining



stolol 2 WAIFOIA BALBRSL shel B Y A Fol w13 = A

4 HA #F(electrode offset amount)S AHsle] B 7}
T2 ot A g YFe g )

=
stele] A Wkgel 542 Frlele g2 st
= FHER IBAE, 1R ddE g7 2R 5
22 FREARH, o] FoM WHl2EH S el
RERE AN 4 QA4 E 22 lse B

off ©
S

H

fru

g M
>

S g 4 gou Aihow WAl
?}q‘.tii_?\

2.2.2 golel A PHge JFEA
SEECRES £

solel 2 WA FgANE A F g A3 o) FA
718A 7hgatAl selglth. A3 olsaREAE WA
7hgel o) o] 2mso] vhile) $eirt gla, ® A
FREP A UEAE A JBge g

Foll MAetE WAl DYstag) St (A2 Ana
23| wiZo] EoldlA Hu, E§ 7o s}z
de] F5E Ak ste A 52 5 4 Uy

ol AFR 7}FA o|gSHEE W) slm A A, A
=9 o]FEEE BEFE gjolo] Mo] Anaro Ay
Ho2 AFs gtoz @ Yas) gl

stle} 2 7B M2 o] % Hwi ol 27} ol
E*]-‘ﬂﬁ}.‘f”
v =k od "% O

v ¢ sholo} M2 ol4 £ (m/min)
4+ 9holol A3l A% (mm)
k:0.7(2e 2

(2) A3l AE 73}
hgAelE stolo] AT 152 nig Bast gy,
sfolo] el WE4E

/= n /E

= |25 (2)
2LN

n: A
L A3ze] Aol (cm)
P ¥ (kg)

8 &8 7H42 (981 em/s?)
r o glolo] Mo) ) dold £ (kg/em)

2 BNERY HES d2X ¢ 02 mm FEA
P=3800gel 2% ng 1242 P& Wy A%
L=10cm, r=28x10"kg/cmz f=840c/s7}
2 FAEe] FA} g WE AR 13} 2 Bo] o)
Zze] FAlek 2h (span) Lo] Mg X5US4E 7
& o] BAE Holgku A Fig 49] 1 Aeje
FAB}

12bell A 23}, 33k WhAd WHE S Abaain] 74A)A o
B AAFR e e Mg o fsna @ 4 g
th spolo] MFo] WEL 717 REo x| obe] BAZ

¥ o

ol M

1106)8(1,5
I : Spolo] A9
£ Aoz

2 HAIERY stolo] 31 wbA 3kEo)E 10~20 me]

gol HE R glojo] Ao IZL [ o2ME & o] B
o] Hl& Zo| "oz},

1o

second cut third cut

‘I% ’

. first cut

Fig. 4 Vibration state of wire electrode

2.2.3 22 71¥ (second Cut)
golo] F WA T A SFEEEs} e Aol w
T ALPANE AT w FUZESE HY15~18 m
A B E 4G n&vbRo) sl = 1
2t W&o Wvken o] 0 wa) oY Wary
Az w7 Rl slgexs) Axms 4w
e 59 BAE dogrv) 4} o|AS
| i as 23 stz 7
ol 2l Fue 7H3 A Ak 7hpAIzte) AHE 4

0.02~0.03 mme] 452 48 Y52 4 (offset) T
& Astn Hurte A g3l 12} 712 e}

0
H1
i

ERAYIIEER/A6A M35, 19974 /195



Fo
o
e

theo] 27 AAMNE BT F AN2AE AT
o upo] 0,02~0.03 mme) THEAE AAFel FAE =
A oz A SiA 3uAME 2% 7 Pekd 1%
7bEel A2 We EAsH He Aol 24 e A
g¥og, 7 2o /13eAE AA € 5 3L Fig. 5
o ge agze] I £ kel Add £ 3ot 7k
7o) 9o BE AR SWoNE diFAH S Y
&9l Ao ARdEn Y

3.4 &

3.1 AE &=l

2 AgelA A& stolol A PHAF

Table 13} 2t} 10 gjoloji= ¢ 0.22
£33kt

Telm 2 A AeE Zalze sel 297 W8
sz A2 FME.MORI(*D 9 FB-400-FD/¢ Z& &
o\t

3.2 A8 ME

—_—

1)sholo] A
2 AGolA ALg stolo] A

o

o ¢ 0.25 mmzgEX

2 Qae zyxF
?‘f}u FTR(STDID 2R
skt

working form by first cut working

i!

| —

workpiece

(1) state of completion of first cut working

form of final finishing

f:

H,= offset by first cut working

g * groove width(workpiece)

finishing clearance by second cut working
(0.02 - 0.03mm)

working form by first

workpiece cut working
OO\ \\\\\\\\/ f 43
Hz JHa it o = (O o f
— N\

N

H,= offset of second cut working

H;= offset of third cut working

Hy= offset of fourth cut working

fo= finishing clearance of second cut working

f3= finishing clearance of third cut working

f4= finishing clearance of fourth cut working

Fig. 5 Relation of first cut workingand second cut working

196 / stBAMIEES| Kl/4168 A3Z. 19974



sfolol % AN HHLNS

Fig. 6 Overall view of wire-cut electric discharge machine

Table 1 Specification of wire-cut electrical discharge

machining
type punch die block
working
condition first cut second cut third cut second cut
ON 6 5 2 5
OFF 15 10 2 10
P 17 16 15 16
HP 1 3 0 3
MA 16 12 0 12
SV 2 8 3 8
v 3 1 0 1
SF 6 2004 2004 2004
C 0 2 2 2
wT 023 023 0.23 0.23
WS 4 3 3 3
WP 5 5 2 5
FS 115 - 1.18 13 -31 56 - 96 78 - 1017
[¢) N ! Discharge pulse time w S : Wire speed
O F F: OFF pulse time v © Main power voltage
I P : Peak current value w '+ Wire tension
H P Aux . power supply circuit S F ! Servo speed
M A : OFF pulse width adjustment C * Inter-electrode capacitor circuit
S V  Servo reference voltage F S Feed speed
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Table 2 Surface roughness of A,B,C type punch and

die block
type A type B type C type
surface punch |die block | punch |die block | punch |die biock
roughness
Ra 30 20 2.0 20 14 20

Rmax 188 172 162 172 124 172
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Fig. 9 Microstructure of Punch and Die block
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