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A Study on Surface Roughness in Wire - Cut Electric
Discharge Machining

Sei-Hwan Kim* and Kea-Kwang Choi**
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Abstract The effect of the numbers of processing on the punch and surface roughness of die block in the W-EDM,
which is frequently used lo manufacture parts of press die is studied. W-EDM equipment (Sodic AS500H), the
application of which has increased for ils precision, is used in the process three times. To inspect the roughness of the
three-time-processed dimension of the punch and the die, the surface roughness measuring instrument (System 5000 of
Federal) is used.
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A) wire electrode (before machining)
B) workpiece
a) wire electrode (after machining)

b) crater (workpiece) ¢) waler
d) electric discharge e) crater (wire electrode)
f) chip g) gas

Figure 1. Principle of wire-cut clectric discharge machining
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Figure 2. Relation between surface roughness and spark
energy
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Table 1. Specification of wire-cut electrical discharge

machining
type punch die block

working | first | se'nd | third first | se'nd| third

condition| cut cul cut cutl cut cut
ON 6 5 2 6 5 2
OFF 15 10 2 15 10 2
Ir 17 16 15 17 16 15
HP 1 3 0 1 3 0
MA 16 12 0 16 12 0
SV 2 8 3 2 8 3
v 3 1 0 3 1 0
SF 6 2004 | 2004 6 2004 | 2004 *
C 0 2 2 0 2 2
wT 023 | 023 | 023 023 | 023 023
N 4 3 3 4 3 3
WP 5 5 2 5 5 2
FS [1.15-1.1§ 1.3-3.1| 5.6-9.6| 1.15-1.18| 1.3-3.1] 5.6-9.6

ON : Discharge pulse tme

QFE : OFF pulse time

1P : Peak current value

MA. : OFF pulse width
adjustment

SY : Servo reference voltage

HP : Aux.power supply eircuit

Y : Main power voltage

SF : Servo speed (mmy/min)
C : Inter-electrode capacitor
WT : Wire tension (g)

WS : Wire speed (mm/min)

Figure 3. Overall view of wire-cut eleciric discharge
machine.
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Table 2. Offset rate of wire-cut electrical discharge

machining unit : llm
type @ Type ® Type ©Type
working . . .
condition punch| die |punch| die | punch| die
firsteut | 115 | 187 190 | 232 | 210 | 246
oftset |7 o nd cut 15 | 157 | 135 | 171
rate
third cut 115 | 156
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Table 3. Surface roughness of @, ®, © type punch and

die block unit © pm
Lype @ type ® type ©1ype

condtion | PN i | PN o | P | 05
Rues | 1 |19.752]20.373| 15.037| 13.515] 9.891 | 11.030
2 [ 18.346( 19.454| 14.844] 15.659| 9.336 | 12.888

3 | 17.571) 21.692] 16.091 14.634 10.118] 10.129

7 | 18.556 20,506] 15.324| 14.603| 9.782 | 11.349

R, 2561 | 2508 | 2.218] 1.762 | 1.146| 1.318
2 2307|2458} 2.366( 1.740| 1213| 1325

3 | 2.358| 2.630| 2.203 | 1.801 | 1.207 | 1239

B | 2409| 2562 ] 2262 | 1768 | 1.189| 1.294
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Figure 4. (1) Surface roughness of @ Punch
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Figure 4. (2) Surface roughness of @ Dic
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Figure 4. (3) Surface foughness of ® Punch
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Figure 4. (4) Surface roughness of ® Die
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Figure 4. (5) Surface roughness of © Punch
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Figure 4. (6) Surface roughness of © Die
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