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Fig. 4: Steps to fabricate a hole on non-conductive ZrO  ceramic2

Fig. 5: SEM image of the machined area of ZrO  ceramic2

using customize experimental setup for powder
mixed micro-EDM of non-conductive ceramic

problem, the copper lid pond should be designed to
bigger tolerance to reduce the deposition of carbon
around the outer hole (Fig. 6c). In Fig. 6c, less carbon
were deposited around the outer hole since the plasma
channel was distributed to a larger space. Even though by
replacing the pump with copper lid pond has optimized
the MRR of micro-EDM, it also affected the surrounding
surface of the outer hole. A lot of carbon can be
deposited if small pond is used. However, the carbon can
be reduced by enlarging the copper lid pond. This special
customized set up should be put into consideration in to
obtain high depth of cut and MRR in non-conductive
ceramic.

The developed empirical model is shown in Eq. 1. The
adequacy of the developed statistical model was checked
by the ANOVA.  Based on  ANOVA,  prob.  >F-value  of

Table 2: Taguchi’s L9 orthogonal array design and measured MRR values
Run Gap voltage (V) Capacitance (nF) MRR (mm /min)3

1 85 0.01 9.317E-05
2 85 0.10 3.830E-04
3 85 1.00 1.773E-03
4 90 0.01 4.170E-04
5 90 0.10 5.747E-04
6 90 1.00 1.724E-03
7 95 0.01 9.195E-04
8 95 0.10 7.360E-04
9 95 1.00 3.130E-04

0.0087 indicates the model is significant. Based on the
analysis, the most significant factor is capacitance, C
since it gives the most influence on MRR. The interaction
effect, VC gives F-values of 21.50 with prob.  >F of 0.0057.
In column prob. >F, the values with <0.05 indicates the
factors are significant. However, values with greater than
0.10 implies the factors are not significant. Hence, it is
concluded that gap voltage, V is not significant (prob.  >F
is 0.1379) but it does affected the MRR when there is an
interaction between gap voltage and capacitance.

(1)

Where:
MRR = Material removal rate (mm /min)3

V = Gap Voltage (V)
C = Capacitance (C)

Figure  6d  shows  the  contour  graph  of  MRR  vs.
gap voltage and capacitance. The MRR increases when
the gap voltage decreases and capacitance increases.
However, the  MRR  gives  the  lowest  value  when  the
gap  voltage  and  capacitance  are  low.  Hence, it  can  be
concluded   that   capacitance   have   a  strong  influence
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