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1. Introduction 

 

The conventional monolithic materials available in 

the market does not find its place for the critical applications 

like Automotive sector and Aerospace industry which re-

quires the properties such as lighter weight with better wear 

resistance. Hence a new variety of material i.e. Metal Matrix 

Composite (MMC) is developed by employing various tech-

niques like Stir casting, Powder Metallurgy etc., Each one 

has its merit over the other. It is very difficult to machine 

MMC due to the abrasive nature of the base metal Alumi-

num and the intermittent presence of reinforcements in the 

MMC. Moreover, the tool wear is high with the conven-

tional tools [1-4].  

Among the nonconventional machining process 

EDM is one of the effective processes of removing metal 

from harder surfaces.  In the EDM process formation of me-

chanical stress at the machined surface is eliminated due to 

the absence of contact between the tool and the work mate-

rial [5]. Prabu Basanna Choudri in his review and future 

scope article concluded that most of the EDM work has been 

carried out on Steel as the work material with copper rod in 

cylindrical shape as the most common tool material. Pulse 

on/off time, current are the more common influencing factor 

and focus on MRR, TWR, SR was given by many research-

ers [6]. 

Kathiresan [7] et al. has worked on EDM studies 

on aluminium alloy-silicon carbide composites developed 

by vortex technique and pressure die casting. The results re-

veal that material removal rate and surface finish are greatly 

affected by current and reinforcement percentage. 

Kannan et al. reported [8] in their study that on ma-

chining of hard AMC with 5% TiC by using liquid casting 

technique, the processing parameters of EDM like discharge 

current, pulse on time and flushing pressure are optimized 

using Taguchi Techniques for minimum Tool wear 

rate(TWR). 

Various optimization techniques such as Taguchi, 

DOE, ANNOVA, RSM are adopted to find the optimized 

parameter value while machining of different harder mate-

rials with EDM process. During analysis Metal Removal 

Rate and surface roughness value reveals that Pulse on 
Time, Current, Voltage has their impact on the response 

variables. The important parameters affecting the perfor-

mance of the EDM process differ from one research to the 

other.  Majority of the researchers proposed the impact of 

Peak current on the performance of EDM [9-14.] 

All the above observations reveal that the paramet-

ric optimization of aluminum TiC composites prepared 

through powder metallurgy route needs much attention. Es-

pecially evaluation of machining parameters for non-con-

ventional machining process such as EDM has to be ad-

dressed in the present scenario in order to excel in the field 

of precision machining. Therefore, in this work, electric dis-

charge machining of Aluminum (AP50) reinforced with var-

ious weight percentage of TiC particles prepared through 

powder metallurgy route have been studied and analyzed. 

The effect of parameters like Peak current, Pulse on time 

and Pulse off time on the machinability characteristics of 

Al with TiC MMC is evaluated. The same testing method-

ology is employed for testing the specimen with varying re-

inforcement percentage i.e., 2.5%, 5% and 7.5% TiC.  

 

2. Materials and experimentation 
 

2.1. Materials 
 

In the present investigation Aluminium and TiC 

are used to form the MMC. All the elements are taken in 

their weight percentage. TiC with 44 μm particle size and 

Aluminium (Grade AP50) of mesh size 72μm particle sizes 

with 3 proportions of TiC i.e., 2.5%, 5%, 7.5% by weight is 

used for the preparation of three varieties of MMC speci-

men. 
 

2.2. Fabrication of MMC 
 

Powder metallurgy technique is used for the fabri-

cation of MMC in our study. The cylindrical shaped speci-

men of 25mm diameter and 25mm in length is fabricated for 

conducting the experiments. Aluminium powder and TiC 

powder of required proportion by weight are blended thor-

oughly and kept in Ball mill unit for 4 hours to obtain uni-

form mix. Then it is compacted to the required shape in the 

press by applying pressure and sintered in electric furnace 

by maintaining at a temperature of 425ºC. 
 

2.3. Mechanism of EDM 
 

In the EDM Process material is removed from the 

work piece by the spark formed between the electrode 

(Tool) and the work piece. Due to the formation of spark, 

heavy pressure is developed at the junction and higher tem-

perature is prevailed.  This leads to localized vaporization 

and melting. 
 

2.4. Machining of MMC 
 

Electronika4 axes CNC controlled EDM machine 

was used to carry out the experiments. Copper rod of diam-

eter 12 mm was used as electrode. The machining parame-

ters such as Electrode feed rate, dielectric fluid pressure and 
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applied voltage were kept constant. Peak Current, Pulse on 

time and Pulse off time were considered as variable param-

eters in the present investigation. The EDM setup is shown 

in Fig. 1. 
 

 
 

Fig. 1 Experimental set up of EDM process 

 

The fabricated cylindrical MMC specimen is fixed 

in the fixture (Work holding device) which is mounted over 

the machine table and circular hole is drilled by feeding the 

electrode at a uniform rate. The time duration for machining 

each hole was recorded. The Metal Removal Rate can be 

determined. 

 

1 2W W
MRR

T


  g/min, (1) 

 

where: W1 (g) is the initial weight of the specimen, W2 (g) 

is the final weight of the specimen after machining and 𝑇 is 

the machining time in min. 

Machined MMC were collected and surface rough-

ness is checked by using Mitutoyo make Surface Roughness 

tester and values were recorded. 

SEM images of the machined surface were taken 

to study the nature of surface modification after machining. 

The process parameter values and levels are given in the Ta-

ble 1.  

Table 1 

Process parameter values and its levels 

S. No Parameters Values Unit 

1 Pulse On Time 40 60 80 µs 

2 Pulse Off Time 2 4 6 µs 

3 Peak Current 10 15 20 A 

4 Dielectric Fluid Kerosene  

5 Gap Voltage 45 V 

6 Flush Rate 6 Kgf/cm2 

2.5. Analysis of experiments 
 

The input parameters (Peak Current, Pulse on time 

and Pulse off Time) that are affecting the machining process 

were varied to analyse their effect over the response values 

such as MRR and Ra.  

The main objective of any machining process is to 

remove the required material in a shorter duration, hence for 

MRR Larger the better concept is preferred i.e., output value 

must be higher. Similarly, surface should be smoother for 

the aesthetic appearance and longer service life of the com-

ponent. Hence for Surface roughness value smaller the bet-

ter concept is best suited i.e., output value must be lower.  

Orthogonal array concept recommended by 

Taguchi is used in the design of Experiment. Percentage 

contribution of each parameter against stated level of confi-

dence is achieved by using the statistical tool Analysis of 

Variance (ANOVA). Signal to noise ratio is a statistical 

measure to measure the deviation of the performance char-

acteristics from the required values.  

 

2.6. Experimental detail 
 

Values were assigned to three input parameters to 

form an L9 orthogonal array. Individual experiments were 

conducted for each set of values on 9 components for each 

variety. Hence a total of 27 components were machined in 

this experimental set up. MRR can be calculated using the 

Eq. (1). The prepared composites after machining by EDM 

process are shown in Fig. 2. The stylus of the surface rough-

ness tester is made to follow the machined surface and the 

average surface roughness Ra value is measured. The re-

sponse values are shown in Table 2, 3, & 4. 

 

 
 

Fig. 2 Specimens after machining process 

 

Table 2 

Experimental design for aluminium (AP 50) with TiC 2.5% 

Ex. No Pulse on time Pulse off time Peak current M.R.R (g/min) Roughness value  (µm) 

1 40 2 10 0.06377709 11.334 

2 40 4 15 0.150980392 14.158 

3 40 6 20 0.168888889 15.0085 

4 60 2 15 0.155434783 14.2015 

5 60 4 20 0.182702703 15.064 

6 60 6 10 0.099044586 13.059 

7 80 2 20 0.198051948 16.2255 

8 80 4 10 0.13625 13.751 

9 80 6 15 0.16746988 14.3895 
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Table 3 

Experimental design for aluminium (AP 50) with TiC 5% 

 

Table 4  

Experimental design for aluminium (AP 50) with TiC 7.5% 
 

 

3. Results and discussion 

 

From the production point of view to obtain better 

economy in an industry higher MRR is the most essential 

requirement.  The next expectation from the customer is its 

aesthetic appearance and better life which necessitates the 

property fine Surface finish. First we are focussing our at-

tention on the MRR. Minitab 16 Software is used to calcu-

late the S/N ratio and the mean of mean values for Design 

of Experiment with respect to MRR. By using the experi-

mental data, values of the Response table of MRR for 

2.5%TiC, 5% TiC & 7.5% TiC were calculated and pre-

sented in Table 5.  

The amount of electrical energy available for metal 

removal is called Spark energy (discharge energy) (Em): 

 

Em=Ton x Vg x Id  (2) 

 

From the above Eq. (2), it is very clear that the 

spark energy depends mainly on the factors Peak current, 

pulse on time and voltage applied. when the peak current 

increased, the number of anions striking the surface of the 

work piece gets increased. This in turn improves the con-

centration of higher spark energy and hence the temperature 

at the location of the spark is increased. This increased spark 

energy makes the temperature of the work piece to rise and 

melts more volume of the work piece that leads to higher 

metal removal rate.  

This increased spark energy makes the temperature 

of the work piece to rise and melts more volume of the work 

piece that leads to higher metal removal rate.  

The main effects plot shown in Figs. 3 (a, b, c) de-

picts the variation of S/N ratio of MRR with process param-

eters i.e., pulse on, pulse off and peak current.  

The X axis of the Plot indicates the value of each 

process parameters at their levels and the Y axis of the plot 

indicates the mean value of S/N ratio of the response i.e., 

MRR.   

Table 5 

Response table of MRR for 2.5%TiC, 5% TiC & 7.5% TiC 

Level 1 2 3 Delta Rank 

2
.5

%
 T

ic
 

Pulse on 

time 
-18.59 -17.01 -15.63 2.96 2 

Pulse off 

time 
-18.05 -16.17 -17.02 1.88 3 

Peak 

current 
-20.43 -16.04 -14.76 5.68 1 

5
%

 T
ic

 

Pulse on 

time 
-18.79 -17.6 -16.99 1.8 2 

Pulse off 

time 
-17.62 -18.3 -17.46 0.84 3 

Peak 

current 
-20.8 -17.71 -14.86 5.94 1 

7
.5

%
 T

ic
 

Pulse on 

time 
-21.42 -20.89 -20.32 1.1 2 

Pulse off 

time 
-20.94 -20.97 -20.73 0.24 3 

Peak 

current 
-26.22 -19.09 -17.33 8.89 1 

 

Ex. No Pulse on time Pulse off time Peak current M.R.R (g/min) Roughness value (µm) 

1 40 2 10 0.047160169 12.2845 

2 40 4 15 0.10206525 15.239 

3 40 6 20 0.127163281 18.0505 

4 60 2 15 0.107641196 15.648 

5 60 4 20 0.138888889 18.2825 

6 60 6 10 0.049130435 13.5885 

7 80 2 20 0.142491468 18.9105 

8 80 4 10 0.050415094 14.815 

9 80 6 15 0.124487004 17.081 

Ex. No Pulse on time Pulse off time Peak current M.R.R (g/min) Roughness value (µm) 

1 40 2 10 0.085385439 12.869 

2 40 4 15 0.103244838 13.8 

3 40 6 20 0.171617162 14.9985 

4 60 2 15 0.13900135 14.3735 

5 60 4 20 0.180368098 15.215 

6 60 6 10 0.091234347 13.0995 

7 80 2 20 0.19047619 16.4825 

8 80 4 10 0.096721311 13.579 

9 80 6 15 0.153732809 14.433 
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From the Fig. 3 (a) it is evident that the MRR value 

is gradually increased with the increase in Peak Current up 

to certain limit. Then the MRR declines slightly.  his is due 

to the fact that when the current applied is gradually in-

creased, the number of the anions formed is also increased 

and hence the temperature responsible for melting the work 

piece is raised rapidly. After attaining a stage, if the current 

is increased further the anions formed have to penetrate fur-

ther to melt the underlying material below the fused mate-

rial. Hence a light decline is observed in the later stage.  The 

same scenario is observed in Figs. 3 (b) and 3 (c) also. Figs. 

(3a, 3b, 3c) also displays that change in Pulse on Time has 

little impact on MRR. The plasma stream gets widened 

when the Pulse on Time is increased. The wider plasma in-

creases the temperature of the work at a lower rate than that 

of by the Peak current. From the Figs. (3a, 3b, 3c), we infer 

that increase in the Pulse off time has no effect on MRR. 

This is because increase in Pulse off Time provides idler 

time between successive sparks. 

 

   

a b c 
 

Fig. 3 Main effects plot : a -  2.5% TiC ;  b - 5% TiC; c - 7.5% TiC

3.1. Analysis on material removal rate 

To find the significance of the parameters on re-

sponse values F-test is the most reliable process. Higher F 

value for any parameter means more influence of that pa-

rameter on the response value.  

From the Table 6, it is found that the most signifi-

cant factor influencing the MRR is Peak current followed by 

Pulse on Time. Pulse off Time has lower impact on MRR 

For the 2.5% TiC variety the F Value for Peak cur-

rent is 28.35 whereas for Pulse on Time the value is 6.01 

and for Pulse off Time value is 1.23. This indicates that the 

Peak current is the dominating factor whose contribution is 

much higher than that of Pulse on Time.  The same pattern 

is identified for the 5% TiC and 7.5% TiC varieties. During 

Analysis of variance, if the P value for any process parame-

ter is less than 0.05, it is significant.   

Table 6 

Analysis of variance for material removal rate 

Aluminium (AP50) with TiC 2.5 % 

Source DF Seq SS Adj SS Adj MS F P 

Pulse on time 2 0.0023326 0.0023326 0.0011663 6.01 0.143 

Pulse off  time 2 0.0004774 0.0004774 0.0002387 1.23 0.449 

Peak current 2 0.0110101 0.0110101 0.0055050 28.35 0.034 

Residual error 2 0.0003884 0.0003884 0.0001942   

Total 8 0.0142085     

Aluminium (AP50) with TiC 5% 

Source DF Seq SS Adj SS Adj MS F P 

Pulse on time 2 0.0010936 0.0010936 0.0005468 5.22 0.161 

Pulse off time 2 0.0002823 0.0002823 0.0001411 1.35 0.426 

Peak current 2 0.0120618 0.0120618 0.0060309 57.58 0.017 

Residual error 2 0.0002095 0.0002095 0.0001047   

Total 8 0.0136471     

Aluminium (AP50) with TiC 7.5% 

Source DF Seq SS Adj SS Adj MS F P 

Pulse on time 2 0.0002806 0.0002806 0.0001403 2.53 0.283 

Pulse off time 2 0.0000151 0.0000151 0.0000075 0.14 0.880 

Peak current 2 0.0121374 0.0121374 0.0060687 109.61 0.009 

Residual error 2 0.0001107 0.0001107 0.0000554   

Total 8 0.0125438     
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With the above point of view also it is very clear 

that the Peak current is more significant parameter than 

Pulse on Time, whereas the Pulse of Time is not a significant 

Parameter. 

By analysing the main effect plot and the mean re-

sponse table for Metal removal rate the optimal combination 

of process parameters is presented in the Table 7. The opti-

mum values are Peak current (level 3, value 20 A), PON 

(level 3, value 80 μs), and POFF (level 1, value 2 μs).  

From the contour graphs shown in Figs. 4 (a, b, c) 

variation of MRR with respect to the Peak current and Pulse 

on Time is displayed.  Fig. 4 (a) shows that for a Pulse on 

Time up to a value of 60 μs with peak current value between 

10 A to 11.5 A the MRR value is minimum. Maximum 

MRR is possible with Peak current value greater than 16 A 

with a Pulse on Time value greater than or equal to 55 μs.  

This is due to the fact that higher amount of Peak current 

and higher value of Pulse on Time enables generation of 

more spark energy to melt more material in lesser time. 

Table 7 

Optimal combination of process parameters for MRR 

 

 

 

 

 

 

 

 

 

 

a 

 

b 

 

c 

Fig. 4 Contour plot on MRR: a - 2.5% TiC; b - 5% TiC;  

c - 7.5% TiC 

The same range of Peak current and Pulse on Time 

enables more MRR for the TiC 5% and Tic 7.5%. Maximum 

MRR value is obtained with optimum conditions for 2.5% 

Tic variety is 19.80, for 5% Tic variety is 19.04 and for 7.5% 

Tic variety is 14.24.  This decline in MRR value is entirely 

due to the increase in percentage of TiC particles in the 

above three variety of composite materials.  From this, we 

can infer that MRR is inversely proportional to the percent-

age of TiC presence, which is similar to the study carried out 

by Kathiresan et al [7]. 

The surface finish is the most expected require-

ment next to MRR. The surface finish value is lesser when 

the pit formation during the EDM process is smaller in size. 

The pit formation due to melting is controlled by lowering 

the temperature during spark. Minitab 16 Software is used 

to estimate the S/N ratio and the mean of mean values for 

the design of Experiment with respect to surface roughness 

value Ra.  From the experimental data, values for the re-

sponse table of surface roughness value for the 2.5% TiC, 

5% TiC & 7.5% TiC% were presented in Table 8. 

The main effect for data means is shown in Figs. 5 

(a, b, c). Which depicts the changes in Ra value with process 

parameters i.e., Pulse on Time, Pulse off Time and Peak cur-

rent. 

The Figs. 5 (a, b, c) displays the effect of Pulse on 

time, Pulse off Time and Peak current. Surface roughness 

increases with the increase in Peak current. In the graph it is 

evident that if the current is increased up to 15. The surface 

roughness value also increases steadily and if increased be-

yond that value the surface roughness value declines 

slightly. Hence to obtain lower value of surface roughness 

the Pulse on Time should be low. If Pulse on Time is in-

creased the magnitude of Ra value increased is lower than 

that of the peak current.  

 From the Figs. 5 (a, b, c), we can infer that the in-

crease in the Pulse off time has no effect on the Ra value. 

This is because increase in Pulse off Time reduces active 

impact of anions and hence little change in the Ra value.  

 

 

 

S. No Parameter 
2.5% TiC 5% TiC 7.5% TiC 

Level Value Level Value Level Value 

1 Pulse on time (µs) 3 80 3 80 3 80 

2 Pulse off time (µs) 1 2 1 2 1 2 

3 Peak current (A) 3 20 3 20 3 20 
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Table 8 

Response table of surface roughness for 2.5%TiC, 5% TiC & 7.5% TiC 

Level 1 2 3 Delta Rank 
2

.5
%

 T
ic

 
Pulse on Time -22.54 -22.97 -23.38 0.83 2 

Pulse Off Time -22.78 -23.12 -23 0.34 3 

Peak Current -22.06 -23.08 -23.76 1.71 1 

5
%

 T
ic

 Pulse on Time -22.60 -22.99 -22.16 0.79 2 

Pulse Off Time -22.60 -23.03 -23.05 0.04 3 

Peak Current -23.39 -23.02 -23.84 1.67 1 

7
.5

%
 T

ic
 

Pulse on Time -23.53 -23.93 -24.53 1.01 2 

Pulse Off Time -23.74 -24.1 -24.15 0.41 3 

Peak Current -22.62 -24.07 -25.3 2.68 1 

 

   
a b c 

Fig. 5 Main effects plots of data means:  a - 2.5% TiC; b - 5% TiC; c - 7.5% TiC 

 

3.2 Analysis on surface roughness 

 

The significance of the parameters on response val-

ues F test is the ideal procedure. Analysis of variance of sur-

face roughness for 2.5% TiC, 5% TiC and 7.5% TiC are 

shown in Table 9. For the 5% TiC variety the F Value for 

Peak current is 68.77 whereas for Pulse on Time the value 

is 10.95 and for Pulse off Time the value is 2.42. This indi-

cates that the Peak current is the more dominating factor 

whose contribution is more than that of Pulse on time. 

Table 9 

Analysis of variance of surface roughness for 2.5% TiC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aluminium (AP50) with TiC 2.5 % 

Source DF Seq SS Adj SS Adj MS F P 

Pulse on time 2 2.4930 2.4930 1.2465 1.87 0.349 

Pulse off time 2 0.2466 0.2466 0.1233 0.18 0.844 

Peak current 2 11.143 11.143 5.5716 8.35 0.107 

Residual error 2 1.3339 1.3339 0.6669   

Total 8 15.216     

Aluminium (AP50) with TiC 5% 

Source DF Seq SS Adj SS Adj MS F P 

Pulse on time 2 1.3660 1.3660 0.6830 10.95 0.084 

Pulse off time 2 0.3017 0.3017 0.1509 2.42 0.292 

Peak current 2 8.5755 8.5755 4.2877 68.77 0.014 

Residual error 2 0.1247 0.1247 0.0624   

Total 8 10.3680     

Aluminium (AP50) with TiC 7.5% 

Source DF Seq SS Adj SS Adj MS F P 

Pulse on time 2 4.6633 4.6633 2.3316 30.89 0.031 

Pulse off time 2 0.6557 0.6557 0.3278 4.34 0.187 

Peak current 2 35.310 35.310 17.655 233.93 0.004 

Residual error 2 0.1509 0.1509 0.0755   

Total 8 40.7799     
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Table 10 

Optimal combination of process parameters for surface roughness 

 

 

 

 

 

 

 

The same pattern is identified for the 7.5% TiC and 

2.5% TiC varieties. Also the pulse of time is not a significant 

parameter. The optimal combination of process parameters 

for surface roughness is presented in the Table 10. The op-

timum values are PON (level 1, value 40 μs), Peak current 

(level 1, value 10 A) and POFF (level 1, value 2 μs) to attain 

fine surface finish. 

Fig. 10 (a) shows that the Ra value is minimum for 

Pulse on Time value lesser than 45 μs with peak current 

value between 10 A to 11 A. The same range of Pulse on 

Time and Peak current exhibits the same pattern of results 

for the TiC 5% and Tic 7.5%. Minimum Ra value obtained 

with optimum values of the process parameter for 2.5% of 

TiC variety is 11.33 microns, for 5% of TiC variety is 12.28 

microns, and for 7.5% of TiC variety is 12.87 microns. The 

value of surface roughness increases with the increase in the 

percentage content of TiC particles. Hence it is inferred that 

increase in percentage of TiC particles leads to higher Ra 

value. 

 

 

                            a                                                                    b                                                                  c 

Fig. 6 Contour plot on SR: a - 2.5% TiC; b - 5% TiC; c - 7.5% TiC 

 
3.3. Microstructure analysis  

 

SEM images of machined surface were taken to 

study the surface and it is shown in Figs. 7 (a, b, c). It is 

observed from the images that; pit formation takes place at 

machined surface due to spark. It is also evident from the 

images that the machined surfaces have no other damages 

such as surface crack. The reinforcement particles are uni-

formly distributed in the matrix material which enhances the 

mechanical properties of the prepared composites. 

                                   a                                                         b                                                                  c        

Fig. 7 Micro structure: a – Aluminium+2.5% TiC; b – Aluminium+ 5% TiC; c – Aluminium+ 7.5% TiC 

 

4. Conclusions 

 
From the analysis after the completion of the ex-

periments, it is concluded that: 

1. Increase in Peak current and increase in Pulse on time 

improves the metal removal rate whereas the increase in 

the value of Pulse off time has no significant effect. 

2. The increase in the percentage of TiC decreases the 

metal removal rate. This is due to the fact that the harder 

TiC particles present in the specimen retards the process. 

Thus the metal removal rate is decreased with increase 

in the reinforcement material i.e., TiC 

3. To obtain higher material removal rate, more peak cur-

rent and more pulse on time should be ensured. 

Sl. No Parameter 
2.5%  TiC 5%  TiC 7.5%  TiC 

Level Value Level Value Level Value 

1 Pulse on time (µs) 1 40 1 40 1 40 

2 Pulse off time (µs) 1 2 1 2 2 4 

3 Peak current (A) 1 10 1 10 1 10 
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4. Better Surface finish is obtained with lower Pulse on 

time and lower peak current.  This is due to the formation 

of minimum pits and lesser amount of heat generation at 

the spark and sufficient time to flush the debris and cools 

the melted area. 

5. The percentage of TiC present is responsible for the for-

mation of pits around TiC particles.  i.e., more TiC per-

centage leads to more pits and hence poor surface finish 

(Higher Ra value) is obtained. 
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S. G. Shelvaraj, Sait A. Naveen  

 

OPTIMIZATION OF EDM PARAMETERS FOR 

AL – TIC COMPOSITES PREPARED THROUGH  

POWDER METALLURGY ROUTE 

 
S u m m a r y 

 

This work focuses on the behavior of Aluminum 

(AP50) reinforced with Titanium Carbide Metal Matrix 

Composite (MMC) during machining in Electrical Dis-

charge Machining (EDM) process. Not many attempts were 

made to establish EDM machining characteristics of MMCs 

prepared through powder metallurgy route. Hence the non-

conventional machining technique EDM is the best alternate 

to machine intricate shape in MMC.   The material used in 

this study is Aluminum (AP 50) with 3 proportions of TiC 

(i.e., 2.5%, 5% and 7.5%).  The machining is performed by 

varying the Pulse On time, Pulse Off time and Peak Current 

while other parameters such as Dielectric flushing pressure, 

Electrode feed rate and Applied voltage are kept unchanged. 

The parameter optimization is smaller (2.5%) performed us-

ing Taguchi techniques. It is found that increase in Metal 

removal rate and reduction in surface roughness is achieved 

with the TiC reinforcement. It is also found that the metal 

removal rates as well as surface roughness are more influ-

enced by the parameters Peak Current and Pulse on Time.  

Keywords: MMC, Electrical Discharge Machining (EDM), 

Pulse on Time, Pulse off Time, Taguchi techniques. 
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