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Design and Implementation of Bi-polar Power Supplied Die-sinking
Electrical Discharge Machine
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ABSTRACT

This paper works on the manufacture and performance evaluation of bi-polar power supplied diesinking
electrical discharge machine. The design and implementation of diesinking electrical discharge machine
consists of two parts which are a polarity voltage controller design and a servo motor controller design and
they are verified and manufactured through simulation.

The performance of the implemented machine and conventional one were evaluated by comparing its
machining speed and roughness of machined surface. Eventually, the designed machine showed improved
performance in the speed and the roughness.
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Die-sinking EDM(Electrical Discharge Machining)
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Fig. 1 Example of electrical discharge waveform
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Fig. 2 Block diagram of electrical discharge
machine
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Fig. 3 Discharge voltage detection circuit
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Fig. 4 Discharge voltage switching circuit
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Fig. 5 I/O isolation AMP Circuit
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Fig. 6 Pulse generator circuit

velaR FEEEY HIRe 19 73 Zowy,
Micom& 10MIPSe] F2t&x ol 10bit A/D AH
B, PWM % 43 9&8 XEE AF|Fe
MicrochipA}e) PIC18F4528 A}4-3}1t).

vlol2 8 HFEEZHME HA AL H&aY
3% AL8AY 32 2383 ON/OFF AHe
P o}l 27 93 PR HNETEY AojF
#} IGBTY $% A+g 23s] 9. A/D #AWE
2 YYHR 4 gL #FY FF/, 7HF
B, 7FEAIT, hE et HFHe 2Hes A
2 2384 2234 YL

uuuuu

i
il

g 'II!'!‘!
]
i

D@I -
g‘:ll
13553

.

P

a7 7. ool UEEY =2
Fig. 7 Microcontroller circuit
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Fig. 8 Implemented die-sinking electrical
discharge machine
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Table 1. Machining condition
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Fig. 10 Discharge voltage and current waveform
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Fig. 11 Speed comparison of both EDM
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