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Direct Observation of Machining Gap by EDM of Transparent Insulator and
Development of Insulator Drilling EDM
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The EDM ﬁhenomenon of silica glass and the electric discharge waveform were
observed synchronously, and further, the observation of the machining gap by the XYZ axes was
observed to investigate the formation of the conductive film in the transition region. Finally, we
have summarized the specifications required for a micro-hole EDM for insulators. First, the role of
long pulse discharge, which is unique to insulator EDM, and the mechanism of insulator EDM were
clarified. The deterioration of the insulator EDMed shape is due to the large amount of pyrolytic
carbon generated during the long pulse discharge, which causes concentrated discharge. We tried EDM
under the condition that the amount of pyrolytic carbon was reduced. The shape accuracy of EDM was
improved. Next, from the investigation of the process of forming the conductive film in the
transition region, it is necessary to properly set the tool electrode area and the discharge current
in order to maintain stable EDM of insulator.
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Fig. 7 Experimental equipment set up

Table 4 Specimens of camera

Frame rate 30fps
Magnification x10-230
Resolution 1.3 million pixels

Table 5 Machining conditions

Tool electrode ¢1 Cu
Condition A | B
Workpiece Silica glass
Assisting electrode Silver paste
Polarity (-) Tool electrode
Tool revolution use
Open voltage 100V
Discharge current 1.7A 2.5A
Pulse time 10us bus
Off time 86us 43 us
Jump motion use
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Fig.8 Result of low energy discharge (1.7A)
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Fig.9 Result of high energy discharge
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