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Clarification of electrical machining phenomena by direct observation of working
gap through transparent electrodes

Kunieda, Masanori
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Using optically transparent and electrically conductive electrodes made of SiC or
Ga203 single crystals as the electrode material, the working gap phenomena of electrical discharge
machining (EDM) and electrochemical machining EECM) were observed directly. The probabilities of
discharge occurrence in bubble and dielectric liquid, and at their boundaries were investigated.
Relationship between the locations of discharges which occur successively was obtained to elucidate its
influence on the machining stability. Furthermore, it was found that the limit of pulse duration within
which machining can be performed without boiling of the electrolyte is around 5ms. Jetting the
electrolyte into the gap from the hollow space of the pipe electrode may cause cabitation, resulting in
deteriorated machining accuracy. Rotation of the electrode may cause concentration of bubbles at the
center of rotation due to centrifugal force, thereby workpiece is left unmachined at the center.
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