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Characteristics of RC circuit with Transistor in Micro-EDM
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ABSTRACT

In micro-EDM, it is well known that RC circuit is suitable for discharge circuit because of its low pulse width and
relatively high peak current. To increase machining speed without changing unit discharge energy, charge resistance should
be decreased. But, if very low, continuous (or normal) arc discharge occurs, then increases electrode wear and reduces
machining speed remarkably. In this paper, RC circuit with transistor is used to micro-EDM. Experimental results show that
RC circuit with transistor can cut off continuous (or normal) arc discharge effectively if duty factor and switching period of
transistor are set up optimally. Through experiments with varying charge resistance, it can be known that RC circuit with
transistor has about two times faster machining speed than that of RC circuit. Especially, it has prominent rise-effect of
machining speed in low unit discharge energy, so that a high-quality and high-speed micro-EDM can be realized through RC
circuit with transistor.
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Fig. 1 Electrode wear and machining time w.r.t. charge
resistance (RC circuit)
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Fig. 2 Sampled discharge currents w.r.t. chrage resistance
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Fig. 3 Schematic diagram of RC circuit with transistor
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Fig. 4 Electrode wear and machining time w.r.t. duty
factor (RC circuit with TR, 500 pF, 100 V, 242.5
Q , T =800 nsec)
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Fig. 5 Examples of RC circuit discharge and RC circuit
with TR discharge
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Fig. 6 Electrode wear and machining time w.r.t. charge
resistance (RC vs. RC with TR)
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