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Abstract

Technologies for machining advanced insulating ceramics are demanded in many
industrial fields; normally, Electric Discharge Machining (EDM) is utilized for
machining electrically conductive materials. Recently, several insulating
ceramics, such as Si3N4, SiC and ZrO,, have been successfully machined by
EDM. As unstable discharges occur during the machining of Al;O; ceramics,
inferior machining properties have been obtained. It seems that the formation
mechanism of the electrical conductive layer on the EDMed surface is much
different as compared to other ceramics. An electrically conductive layers are not
formed sufficiently to adhere to the EDMed workpiece surface and keep a stable
and continuous discharge generation on the ceramics [3]. Selection of
appropriate electrode material is important for productivity and profitability of
manufacture. Nowadays, a graphite electrode is an important tool for EDM
process. For this study, it is expected that carbon from graphite electrode implant
and generate a conductive layer. Copper, graphite (Poco EDM-3) and copper-
infiltrated-graphite (Poco EDM-C3) electrodes were used to compare the effects
of generation of a conductive layer on alumina corresponding to EDM properties.
Material removal rate (MRR), electrode wear ratio and surface roughness are
compared. The Electrical Discharge Machining of 95% pure alumina shows that
the EDM-C3 performs very well, giving significantly higher MRR than the
EDM-3 and copper electrodes. In the case of EDM with EDM-3 and EDM-C3,
using positive electrode polarity gives higher MRR than EDM with negative
polarity. For EDS (Energy Dispersive Spectroscopy) results, it seems that no
element of copper was observed on the conductive layer with an EDM-3 and an
EDM-C3. However surface resistivity of a conductive layer created with EDM-
C3 is less than with EDM-3. Surface roughness is improved with EDM-C3. .
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