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Gap Control Using Discharge Pulse Counting in Micro-EDM

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

ABSTRACT

The electrode wear in micro-EDM significantly deteriorates the machining accuracy. In this regard, electrode wear needs
to be compensated in-process to improve the product quality. Therefore, there are substantial amount of research about
electrode wear. In this study a control method for micro-EDM using discharge pulse counting is proposed. The method is
based on the assumption that the removed workpiece volume is proportional to the number of discharge pulses, which is
verified from experimental results analyzing geometrically machined volume according to various number of discharges.
Especially, the method has an advantage that electrode wear does not need to be concerned. The proposed method is
implemented to an actual micro-EDM system using high speed data acquisition board, simple counting algorithm with 3 axis
motion system. As a result, it is demonstrated that the volume of hole machined by EDM drilling can be accurately estimated
using the number of discharge pulses. In EDM milling process a micro groove without depth variation caused by electrode
wear could be machined using the developed control method. Consequently, it is shown that machining accuracy in drilling
and milling processes can be improved by using process control based on the number of discharge pulses.
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Fig. 2 Schematic block diagram of EDM process control
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Fig. 3 Cross-sectional geometry of micro-EDM drilled hole:
(a) example of machined hole; (b) curve fitting result
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Fig. 4 Relationship between the number of discharge pulses
and the machined volume
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Fig. 5 Machining of a groove using micro-EDM milling
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