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Characteristics of Die Sinking Electrical Discharge Machining for Pulse Duration

JeongYun WoolGraduate School), DuckHyun Wang, JonDo Yun(Kyungnam Univ.)

ABSTRACT

Conductive ceramic matrix composite(CMC) workpiece of TiC 33%/Al:03 66%/Y»03 was machined

by die sinking electrical discharge machining(EDM) according to different pulse duration and duty

factor for reverse polarity of electrode. Material removal rate(MRR) was examined by process under

various operating conditions. The surface morphology was evaluated by surface roughness values and

scanning electron microscopy (SEM) research.

The more MRR was obtained according to increase

pulse duration and duty factor. Also the maximum surface roughness(Rmax) of EDMed surface was

slightly changed with increased pulse duration and duty factor. The SEM photographs of EDMed

surface showed wide recast distribution region of melting materials in purse duration 0.130(ms) than

0.048(ms).
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Fig. 1 Electrical discharge machining process
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Fig. 2 Schematic diagram of experimental setup
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Fig. 3 Wave forms of discharge voltage
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Fig. 4 Workpiece and electrode
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Table 1 Mechanical properties of
TiC/Al:Os composite

‘ Density { Hardness Conductivity
(kg/cr) (Hv) (cal/m - s - K)
42372 2,050 8

Heat capacity | Heat diffusion | Melting point !
(cal/kg - K) | coefficient(m%/s) (K)
268.186 1.153x10™ 2679.27

Table 2 Chemical composition and
properties of Cu

. Chem. Tensile Str.|Elongation Conductivity'
" comp.(%) (kg/mm) (%)

_Cu [Cr, Ti,
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Table 3 Duty factor for different EDM conditions

rw(ms) © 7 onlms) 7 ofi(ms) DF ‘
0000 0048 0152 | 024
0.007 0.059 0.129 0.30

T 0024 0130 . 0134 0.45
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Fig. 5 MRR vs. current for pulse duration
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Fig. 6 MRR vs. duty factor for. pulse duration
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Fig. 8 Maximum surface roughness vs.
duty factor for pulse duration
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(c)Pulse duration (0.130ms)

Fig. 9 SEM of process surface (7A)
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