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Abstract

The electrical discharge machining (EDM) technique has established as one of
the major nofconventionalmachining processes in die and mold manufacturing
industry. EDM is the process of machining electrically conductive materials by using
controlled sparks that occur between an electrode and api in the presence of
a dielectric fluid. In recent past is observed that EDM is not only a material
removal process, but can also be used for surface modific&uwface modification
can be done with powder metallurgy (PM) electrode as tool. The aim of this work is
to investigate the phenomenon of surfacedification of tool steel Calmax
(Uddeholm) by EDM process using 30 wt. % ZrO, powder metallurgy green
compact electroderThe effect of peak current and pulse duration on the material
transfer rate (MTR) and surface roughnessaf®l S) was investigeed. A fullscale
experiment has been carried out, for pulse currents up to 9A andgoutsee up to
50¢s. Machined surfaces were characterizec
electron microscopy (SEM), energlyspersive spectroscopy (EDS) and caaldaser
scanning microscopy. EDS of the machined surface confirmed the presence of Cu and
ZrO,. Micro cracks and micro voids are observed in the work piece sufféee.
experimental results revealed that peak current and pulse duration have a significant

effect on the MTR and surface roughness parametges (Bg). S
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t, (A) Ton factor W, (g) W (0) Wi-W+ (Q) t (sec)
( seq (%)

5 128 50 1105197 1105033 0.016333 43
5 25 50 1105033 1104973 0.006 50
5 50 50 1104973 1104767 0.020667 84
7 128 50 109838 1099543 -0.11633 28
7 25 50 1099543 1099443 0.01 58
7 50 50 1099443 1099293 0.015 110
9 128 50 1138723 113864 0.008333 15
9 25 50 113864 1138377 0.026333 34
9 50 50 1138377 113823 0.014667 43
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BasUoslUd ¥deyd el) Usj wIBdM @®uZrQ green compact

z00d és zUos0GU(d

t, (A) Ton( 89 Duty factor ¢, Uci OS0 ¢ Uci qsy0

(%)

5 12.8 50 3.752 65.242
5 25 50 4.533 89.876
5 50 50 5.232 101.135
7 12.8 50 5.27 98.42

7 25 50 4.487 88.262
7 50 50 5.061 115.369
9 12.8 50 11.122 70.9

9 25 50 5.044 68.588
9 50 50 24.059 89.316
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Main Effects Plot for M TR (g/min)
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Interaction Plot for M TR(g/min)
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Main Effects Plot for Sa (jum)
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Main Effects Plot for Sz (pm)
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