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Prediction of electric dynamics of electric discharge machining using Plasma model

K. W. Kim, Y. H. Jeong, B.-K. Min, S.-J. Lee (School of Mechanical Engineering, Yonsei University)

ABSTRACT

In the electro-discharge machining the machining performance is closely related to the characteristics of discharge which
can be identified from electrical behavior in gap between workpiece and electrode. Therefore, the accurate prediction of
electrical behavior in electro-discharge machining (EDM) is useful to process control and optimization. However, any
simulation model for prediction of electrical behavior in EDM process has never been reported until now. In this study, a
simulation model is developed to analyze the electrical behavior of electro-discharge plasma which significantly influences
electrical behavior in EDM process. For the purpose of this the fundamentals of electro-discharge mechanism such as
inception, propagation, formation of plasma channel and termination are investigated to accurately predict the cycle of
discharge plasma in EDM. As a result, a mathematical model of electro-discharge plasma is constructed with considering the
fundamentals of electro-discharge plasma. Consequently, it is demonstrated that the developed model can predict the
electrical behavior of plasma such as electron density in various conditions.
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(c) (d)
Plasma cycle: (a) Inception; (b)Propagation; (c)
Plasma channel; (d) Termination
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EDM condition
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Fig. 2 Block diagram of EDM plasma simulation
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Fig. 3 Electron density transition t=0.8 ns, 1.6 ns, 2.4 ns
electrons move from cathode to anode
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(c) Input voltage: 300 V

Fig. 4 Electron density behavior according to input voltage
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