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Numerical Simulation of the Electro-discharge Machining Process

of a Conductive Anisotropic Composite

Y. C. Ahn(Chem. Eng. Dept., KU), K. J. Chun'(Chem. Eng. Dept., KU)

ABSTRACT

For the electro-discharge machining of an electro-conductive anisotropic composite, an unsteady state formulation
was established and solved by Galerkin‘s finite element method. The distribution of temperature on work piece,
the shape of the crater and the material removal rate were obtained in terms of the process parameters. As the
spark was initiated the workpiece immediately started to melt and the heat affected zone was formed. The moving
boundary of the crater was also identified with time. When the radial and axial conductivities were increased
separately the temperature distribution and the shape of the crater were shifted in the same direction respectively
and the material removal rate was found to be higher in the case of increasing radial conductivity rather than the

axial conductivity.
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Fig. 1 Schematic diagram of a typical spark in

an electro-discharge machining process.

Fig. 2 The normal vectors along the surface

of the crater zone.
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Table 1. Values of thermal conductivities sele-
cted for computation with removal
efficiency of 10%.

k- k-
[eal/m - s - K] [cal/m - s - K]
Case-1 1 1
Case-2 1 2
Case-3 1 3
Case-4 2 1
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Fig. 3 Temperature distributions after 130 gs in
the electro-discharge machined workpiece
for the cases of (a) k.= 1 cal/m-s'K, k, =2
cal/ms'K (Case-2), (b) k, = 2 cal/m-s'K, k,
= 1 cal/m-s'K (Case-4).
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Fig. 4 The radius and depth of the crater
developed with different thermal anisotr-
opic factor (7o = 130 s, DF = 0.45).
O k/ky O kyk~ open: radius, solid: depth.
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