
 

ENERGY DISTRIBUTIONS IN EDM 

 

Xia et al. [1,2,3] measured the energy distribution by comparing the measured temperatures of 

the electrodes with the calculated results obtained under the assumed ratio of the energy 

distributed in electrodes, using the calculation model and experimental setup shown in Figure 1. 

When the calculated temperature agreed with the measured one, they found that the estimated 

energy distribution was correct. Figure 2 shows the energy distribution obtained by Xia et al. when 

copper was used for both anode and cathode. They reported that the energy distributed into 

anode is always greater than that into cathode, and is rarely affected by the discharge duration, 

in both single discharge [1] and continuous pulse discharges [3]. Ratio of energy used for removal 

of electrodes is significantly low (1%), and 18% of the energy is lost into the gap.  

 

 
 
 

Figure 2: Energy distribution in EDM process (Ie:16A,

te:100μs , Cu(+) – Cu(-)).
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On the other hand, Hayakawa et al. [4] found that almost 100% of the discharge power is 

conducted into the electrodes using discharge durations significantly longer than those used in 

the normal EDM processes as shown in Figure 3. This is because the arc column is established 

in steady state and both convection and radiation are insignificant in the narrow gap between 

parallel plane electrodes. Thus they concluded that the gap condition is not in equilibrium in the 

early stage of arc discharge, and a large fraction of the discharge power is consumed in the 

formation of plasma through ionization, excitation, dissociation, and polymerization. For micro 

EDM where discharge durations are comparatively short, Zahiruddin et al. measured the energy 

distribution in micro EDM [5] and found that more than 85% of the total discharge energy is used 

for the generation and enthalpy increase of the plasma. 
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