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Abstract

Machining of electrically non-conducting materials like glass and other
materials is still a major problem. The principle of electric arc is used in this
thesis to generate high electrical discharge (spark) at high currents to machine
such materials of high hardness. In the experimental work for this thesis EDM
(electrical discharge machining) system has been built for cutting of non-
conducting materials such as glass, ceramic, refractory brick, building ceramic
and baked brick with new technology including the use of powder (graphite)
mixed with dielectric solution (tap water), using AC current and low voltage
to cut different thicknesses of borosilicate glass (BSG) in order to obtain the
matcrial removal rate (MRR), relative electrode wear (REW), average surface
roughness (Ra), dimensional accuracy and roundness test. In the case of _
machining other non-conducting materials like ceramic, refractory brick,
building ceramic and baked brick we have used high voltage. On the other
hand when machining the plastic materials, deformation was noticed in the
workpiece as a result of high heat generation at the machining zone.

Num:erical program softwarc called "Simulent" has been used to
investigate the control process for EDM by using GN, BPN, PN and VQN that
could predict the MRR, REW and Ra from training data sets, The errors on the
MRR, REW and Ra at different network models for different thicknesses of
BSG don't exceed (2, 1 and 8%) respectively to testing data sets.
Comparispns between numerical and experimental results for MRR, REW and
Ra amung the measured values and predicticn for various network models
show that the error is between (1-8%). It was noticed that the best predication

accuracy is by the use of PN rather than other network models.
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