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Prediction of the Heat-Affected Zone in the Micro Electric Discharge Machining

T. G. Kim, B.-K. Min, S.-J. Lee

(School of Mechanical Engineering, Yonsei University)

ABSTRACT

This study predicts the heat-affected zone (HAZ) after electrical discharge machining. To predict HAZ, the temperature
distribution is calculated using/ FEM. Heat flux is calculated” from electrical energy, and it can be assumed Gaussian
distribution. Plasma channel expands as time goes. Copper and NAK80 are used as the workpiece material. The depth of
HAZ in simulation is determined by temperature distribution. The simulation results were compared with a developed actual
single discharge crater. Through investigating the cross section of simulated & actual craters, the depth of HAZ in simulation
and experiment are compared. Simulation model can predict the crater shape.
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Fig. 1 Heat flux with Gaussian distribution considering

expanding plasma channel radius.
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Table 1. Material propertics of workpiece.

Properties Copper NAKS0
Density [kg/m3] 8,640 7,840
Thermal conductivity [W/mK} 367 40
Melting temp.[K] 1,365 1,800
Boiling temp.[K] 2,840 3,132
Latent heat of fusion [J/g] 213 274
Latent heat of evaporation {J/g] 4,800 7,121
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(b) Workpiece: NAK80
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Fig. 2 Simulation result for temperature distribution
‘according to workpiece material.
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Fig. 3 FIB image of single discharge crater.

i

Fig. 4 FIB image of cross section in crater.
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(b) Workpiece: NAK 80

Fig. 5 Investigation of HAZ depth in single discharge
crater according to workpiece material.
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