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Abstract

This work deals with the electrical conductivity of dielectric on output parameters such as metal
removal rate and surface roughness value of a carbon steel(SM25C) and sintered carbides cut by
_ wire-electrical discharge machining(W-EDM). Dielectric has several functions like insulation, ionization,
cooling, the removal of waste metal particles. The presence of minute particles(gap debris) in spark gap
contaminates and lowers the breakdown strength of dielectric. And it is considered that too much
debris in spark gap is generally believed to be the cause of arcing. Experimental results show that
increases of cobalt amount in carbides affects the metal removal rate and worsens the surface quality
as a greater quantity of solidified metal deposits on the eroded surface. Lower electrical conductivity of
the dielectric results in a lower metal removal rate because the gap between wire electrode and
workpiece reduced. Especially, the surface characteristics of rough-cut workpiece and wire electrode
were analyzed too. Debris were analyzed also through scanning electron microscopy(SEM) and surface
roughness tester. Micro cracks and some of electrode material are found on the workpiece surface by
energy dispersive spectrometer(EDS).
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Table 1 Chemical composition of sintered carbides

Items Chemical composition(%)

Carbid Cobalt TiC+TaC wC
GT 10 6 - 94
GT 20 12 3 85
GT 30 15 3 82

Table 2 Chemical composition of SM25C

Chemical composition (%)

C Si | Mn P S Ni Cr | Mo

0.28310.2610.663{0.0490.057(0.10410.119|0.042

Table 3 Machining conditions

items conditions

3 sintered carbides

(Co 6, 12, 15% respectively)
low-carbon steel(SM25C)

workpiece
(thickness= Smm)

material Zn coated CuZn35 brass
wire |feed rate 60 mn/sec
tension 900 gf

A) rough cutting

B) As A + fine shaping

C) As A + surface semi-finishing
D) As A + surface finishing

E) As A+ surface micro-finishing

machining mode

di material deionized water
. |electrical
electric .. |5, 10, 15, 20 1£S/cm respectively
conductivity
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