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material after diamond and cubic boron nitride. Due to the high characteristics and hardness of boron carbide

and the special ability of the electrical discharge machining process in machining hard materials and creating

E?C,tv:’?cra?s' Discharge  Machining complex shapes, in this study, the effect of peak current parameters and pulse -on time on surface roughness
(EDM) and material removal rate of samples prepared from boron carbide has been investigated experimentally and
Boron Carbide statistically. The results of the experiments showed that the peak current had the greatest effect on the surface
Material Removal Rate roughness and material removal rate of the samples and also the comparison of microscopic images of the

Surface Roughness surface of the machined samples showed that the peak current has increased the cracks and the size of the

cavities. Thus, with the increase of peak current from 16 ampere to 24 ampere, the average size of the cavities
has increased by about 30% and the continuation of the process of increasing the current intensity to 32
ampere has increased the average size of the cavities by about 8 %. Also, during the factorial optimization, the
optimal values for the sampling material removal rate and surface roughness of the samples were 2.45 mm®/
min and 4.30 um, respectively.
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Table 1 Chemical composition of Boron Carbide
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Table 2 Chemical composition of copper electrode

Ni Fe Pb Sn Zn Cu paie
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Fig. 1 View of machined samples
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Table 3 Selected process parameters and their levels
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Table 4 Design of Experiment table

NO  Current(A)  Ton (us) MRR (mm®/min) SR (um)
1 12 50 1111 4190
2 16 25 01926 4130
3 25 0/370 2/30
4 8 50 01741 3140
5 12 100 2/407 5122
6 16 100 41630 6/76
7 16 50 1/852 5/90
8 8 100 1/296 4125
9 24 100 5/185 7140
10 12 25 0/556 3/45
11 24 50 3/519 6/86
12 32 50 5/556 7192
13 32 25 2778 6/36
14 32 100 8/333 9/30
15 24 25 1/481 5170
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Table 6 Comparison error percentage for surface roughness of samples
by factorial model and experimental method

NO 1 (A) Ton(4s) SR (um)  Model (um)  Error(%)
7 16 50 5/90 4/95 -16/10
Term 2.20
T
A
B
AB i
: Factor Name
1 A Cuttent (A)
: B Ton (us)
0 2 4 6 8 10 12
Standardized Effect

Fig. 3 Pareto plot for surface roughness of samples
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Table 5 Analysis of variance for surface roughness

Degrees of Adjusted  Adjusted

Source sum of mean of  F-value  P-value
freedom

squares  squares
model 3 44/601 14/867  30/56  0/000
Linear 2 441428  22/214  45/66  0/000
I 1 31/633 31/633  65/02  0/000
Ton 1 13/779  13/779  28/32  0/000
Interaction 1 0/964 0/964 1/98 0/187
I % Ton 1 0/964 0/964 1/98 0/187
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Table 7 Analysis of variance for MRR

Degrees of Adjusted  Adjusted

Source P sum of mean of  F-value P-value
reedom

squares  squares
model 3 71/545 23/848  66/69  0/000
Linear 2 71/268 35/634  144/47  0/000
I 1 441735 44/734 181/37  0/000
Ton 1 28/210 28/209 114/37  0/000
Interaction 1 5/397 5/396 21/88  0/001
I % Ton 1 5/397 01246 21/88  0/001
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Fig. 4 Comparison the effect of process parameters on surface
roughness
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Fig. 7 Pareto plot for MRR of samples
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Table 8 Comparison error percentage for MRR of samples by factorial
model and experimental method
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Fig. 10 Optimal values for the MRR and surface roughness of the
samples
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