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Influence of Electrical Conductivity of Dielectric
on Machinability of W-EDM
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Abstract

In wire-electrical discharge machining (W-EDM), the dielectric plays an important role as the
working fluid. It affects the material removal rate and the properties of the machined surface. This
paper deals with the effects of the electrical conductivity of dielectric and cobalt percentage of sintered
carbides on the machining characteristics and the machined surface integrities with deionized water as
dielectric. A series of experiments have been performed on sintered carbides having different cobalt
contents. Experimental results show that a higher cobalt content of WC decreases the metal removal
rate and worsens the surface quality. Lower electrical conductivity of the dielectric results in a higher
metal removal rate as the gap between wire electrode and workpiece reduced. Especially, the surface
integrities of rough-cut workpiece, wire electrode, and debris were analyzed also through scanning
electron microscopy(SEM) and surface roughness tester. By energy dispersive spectrometry(EDS), it is
confirmed that micro cracks and some of electrode material are found on the workpiece surface.
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Fig. 1 Physical model of WEDM
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Table 1 Chemical composition and mechanical properties of sintered carbides

Items Chemical composition Mechanical properties
Cobalt | TiC+TaC | WC Compressive Modulus of strength| Thermal expansion |Hardness
Carbide (%) (%) %) | strength(N/mn®) (N/mn®) (m/mT) (Hv 30)
GT 10 6 - 94 5,400 630 55 1,550
GT 20 12 3 85 4,500 580 59 1,300
GT 30 15 3 82 4,100 540 6.5 1,200
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Table 2 Machining conditions

items
kinds WC (Co 6, 12, 15 %)
work-
piece height 10, 20, 30, 50(mm)
electrical
. 10, 15, 2
conductivity 5, 10, 15, 20( S/ em)
core
material CuZn30 brass
wire coating 4m Zn
feed rate 60 mn/sec
tension 900 gf
A) rough cutting
B) As A + fine shaping
machining mode [C) As A + surface semi-finishing
D) As A + surface finishing
E) As A+ surface micro-finishing
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