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Prediction of the Surface Machined by EDM Using Iterative Discharge Simulation

T.-G. Kim*, B.-K. Min, S. J. Lee (School of Mechanical Engineering, Yonsei University)

ABSTRACT
Simulation of micro electrical discharge machining (micro-EDM) process using finite element analysis is proposed.
Multiphysics model which has three steps; heat transfer analysis, structural analysis and electric field analysis is developed
for simulation. Machined surface for successive five discharges is simulated using developed multiphysics model. Machined
surface roughness was simulated under two discharge conditions and the simulated results are compared with actual
machined surfaces. From the comparison it is demonstrated that the model can accurately predict the machined surface with
the error less than 0.5 ym
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Fig.1 Multiphysics model for EDM simulation
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(a) Heat transfer analysis (b) Structural analysis (c) Electric ﬁeid aﬁé]ysis
Fig.2 Results of multi physics model®
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Fig.3 Surface morphology simulation (i,=12A, t,,=1.8usec)
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(2) Successive discharge simulation (i,=12A, t,,=1.8usec)
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(b) Successive discharge simulation (i,=22A, t,,=1.8psec)
Fig.4 Results of successive discharge simulations

4. HE

wAd spEEyY wE - EW AFNE
multiphysics model & %3 Al Edlo]dstict. 539
Zatante A& 7lER EUS AA g MFE =
Aoz 713E BUH HaERT. AEHo|H A}
EAAEY R, € i=12A, t,=1.8psec & @ 1.2 m,
i,=22A, to=1.8psec ¥ @ 1.65 mct. FHFE R, =
247t 1.35m, 2.03 mE A= 0.5 mol Nt

% 7|

ATE APAAFIL AL ATIET)
A F oholAE U R A B 7E
s Adez FHnAEI.

Ao

1. Kim, D.-K., Electrical Discharge
Mechanism Analysis and Simulation using Finite
Element Method, Ph. D. Thesis, Yonsei University,
2004.

2. Yadav, V., Jain, V. K., Dixit, P. M., "Thermal stress due
to electrical discharge machining," Int. J. of Machine
Tool & Manufacture, Vol.42, pp.877-888, 2002.

3. Schumacher, B. M., "After 60 years of EDM the
discharge process remains still disputed, " J. of Material
Processing Technology, Vol.149, pp.376-381, 2004.

4. Das. S., Klotz, M., and Klocke, F., "EDM simulation:
finite element-based calculation of deformation,

Machining

microstructure and residual stresses, " J. of Material
Processing Technology, Vol.142/2, pp. 434-451, 2003.

-510-



