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Abstract- Aluminium matrix composites (AMCs) are one of the most advanced engineering materials and refer to the class of light weight 
high performance aluminium centric material systems that are utilised in high-tech structural and functional applications including defence, 
aerospace, automotive, and thermal management areas, as well as in sports and recreation. Conventional or traditional machining of these 
materials causes serious toolwear due to the presence of abrasive reinforcing particles and thus reduces tool life. Hence these materials can 
be machined by non-conventional machining and those methods in manufacturing continue to grow at an accelerated rate. Wire electrical 
discharge machining (WEDM) is one of the most successful non-traditional method for machining of AMCs. It shows higher capability to 
machine intricate and complex shapes with high precision. This paper presents a review of year wise research work done in WEDM on 
AMCs. Future trend of research work in the same area has also been discussed. 
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I. INTRODUCTION  
 
Wire electro discharge machining (WEDM) is the 
process of material removal of electrically conductive 
materials using the thermo-electric source of energy. 
It is one of the most extended non-conventional 
machining process. Wire-cut EDM is typically used 

to cut plates as thick as 300mm and to make tools, 
punches, and dies from hard metals that are difficult 
to machine with other methods. Wire electric 
discharge machining is based on material removal 
through a series of repetitive sparks between 
electrodes i. e, work piece and tool. 

 
Fig. 1 Wire electro discharge machining process [1] 

 
In WEDM, material is removed from the workpiece 
by a series of discrete sparks that occurs between the 
workpiece and the wire separated by a flow of 
dielectric fluid, which is continuously supplied to the 
machining zone. The process uses a thin wire of 
diameter about 0.1-0.3 mm as tool and the workpiece 
is mounted on a computer numeric-controlled 
worktable. Complex two dimensional shapes that can 
be cut on the workpiece by controlled movement of 
the x-y worktable [2]. The wire which is constantly 
fed from a spool is held between upper and 
lower diamond guides. The guides are usually CNC-
controlled and move in the x–y plane.The micro-
processor used in CNC controller also enables part of 
complex shapes to be machined with extraordinary 
high accuracy.There is no physical contact between 
tool and workpiece, the microprocessor also 

constantly maintains the gap between the wire and the 
workpiece that varies from 0.025 to 0.05 mm. 
Aluminium is the most popular matrix for the metal 
matrix composites (MMCs). The Al alloys are quite 
attractive due to their capability to be strengthened by 
precipitation,their low density, their good corrosion 
resistance, their high electrical and thermal 
conductivity and high damping capacity. Aluminium 
matrix composites (AMCs) have been widely studied 
since the 1920s and are now used in electronic 
packaging,sporting goods, armours and automotive 
industries.Many advantages like improved stiffness, 
greater strength, reduced density (weight), controlled 
thermal expansion coefficient,heat 
management,enhanced and tailored electrical 
performance etc. can be quantified for better 
appreciation. For example, elastic modulus of pure 
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aluminium can be enhanced from 70GPa to 240GPa 
by reinforcing with 60 vol.% continuous aluminium 
fibre. On the other hand incorporation of 60 vol. % 
alumina fibre in pure aluminium leads to decrease in 
the coefficient of expansion from 24 ppm / 0C to 7 
ppm / 0C [3]. AMCs are usually reinforced by AL2O3, 
Sic and carbon. They are made by dispersing the 
reinforcements in the metal matrix. Properties of 
AMCs can be tailored to the demands of different 
industrial applications by suitable combinations of 
matrix, processing route and reinforcement. 
 
II. RESEARCH IN WEDM ON ALUMINIUM 
MATRIX COMPOSITES 
 
Rozenek et al.(2001) [4] presented experimental 
investigation for the effects of input machining 
parameters i.e., discharge current,voltage,pulse on-
time and pulse off-time) on the machining feed rate 
and surface roughness for machining of metal matrix 
composite AlSi7Mg/SiC and AlSi7Mg/Al2O3.The 
surface roughness and feed rate tends to increase with 
increase of discharge energy. Investigation showed 
that for 1.6 µs pulse-on time, 8 µs pulse-off time and 
80 V gap voltage as input parameters the value of 
surface roughness Ra, feed rate (V) increases with 
increase in current. The value of feed rate V and 
surface roughness Ra drops slowly with decrease in 
voltage. The maximum cutting speeds are also low 
for AlSi7Mg/SiC and AlSi7Mg/Al2O3 composites 
than the cutting speed of aluminium alloy; these are 
approximately 3 and 6.5 times lower. With the 
increase in pulse on time it resulted in higher values 
of feed rate and surface roughness parameter. The 
machining feed rate of WEDM is significantly 
dependent on the kind of reinforcement. 
Guo et al.(2002) [5] investigated into shaping 
particles reinforced material by wire-EDM with high-
traveling speed. In this experiment Al2O320% particle 
reinforced material with 6061 alloy was used. 
Irrespective of high or low energy the experiment 
resulted in crass surface. It was found to have little 
influence by electrical parameters on surface 
roughness but selection of electrical parameters had 
an important effect on cutting rate. It was investigated 
that high machining efficiency can be obtained at 
high voltage, high pulse duration, large machining 
current, and at proper pulse. The wire breakage was 
found at low energy due to blind feeding specially at 
low voltage and low pulse duration. 
Yan et al.(2005) [6] examined the machining of 
Al2O3p/6061Al composite on WEDM. A negatively 
polarized brass wire with a diameter of 0.25 mm was 
used as the tool. WEDM was used to cut both the 10 
and 20 vol.% Al2O3particles reinforced 6061Al 
alloys-based composite and 6061Al matrix material 
itself. In experiments, value of pulse on-time was 
changed to investigate itseffects on machining 
performance likecutting speed, kerf width, and 
surface roughness. The effect of machining 

parameters like discharge energy, wire tension, 
flushing rate etc. and locations of wire breakage were 
investigated to find the reason of wire breakage. 
Many conclusions were drawn from experimental 
work, 6061Al alloy obtained the highest cutting speed 
than the two Al2O3p/6061Al composites, and both the 
composite materials yielded similar cutting speeds. 
Additionally the increase in volume fraction of 
reinforcing Al2O3 particles facilitated wire 
breakage.The cutting of 6061Al alloys and the 10 
vol.% Al2O3p/6061Al composite yielded smooth 
surface roughness of workpieces, than cutting the 20 
vol.% Al2O3p/6061Al composites due to protruding 
ofAl2O3  particles through machined surface 
degrading its surface integrity.It was found that the 
width of slit of the cut 20 vol.% Al2O3p/6061Al 
composite was much narrower compared to  the 
6061Al alloys and the 10 vol.% Al2O3p/6061Al 
composite resulting in difficulty in repelling debris 
from the craters. 
Protruding Al2O3particles in the discharge gap 
impeded the advance of the brass wire along the 
machining path, results in brass wire to shift, Hence 
clear bandings were seen on the machined surface 
when the 20 vol. %Al2O3p/6061Al composite was 
machined by wire electro discharge machining. These 
bandings appeared under low wire tension cutting 
conditions, but the features were generally absent 
from surfaces formed under high wire tension. It 
deepened and widened discharge craters of the wire 
surface with the increase percentage of reinforcing 
Al2O3particles, promoting the breaking of the wire 
during WEDM. Particularly, while machining the 20 
vol. %Al2O3p/6061Al composites, the wire electrode 
surface shows the largest craters, due to abnormal arc 
discharge produced. At high temperaturethe tensile 
strength of the brass wire gets reduced, resulting in 
wire breakage. , A high flushing rate, high wire 
speed, a very low wire tension are required to prevent 
wire breakage for machining Al2O3p/6061Al 
composite materials. Moreover proper servo voltage, 
a short pulse on, pulse off time, that are normally 
associated with a high cutting speed, have very little 
influence on the surface roughness for machining of 
composite materials. 
Patil et al. (2006)[7] investigated into wire electro-
discharge machining performance of Al/SiCp 
composites. The effect of various control 
parameterslike pulse on-time,  pulse off-time, ignition 
pulse current, , wire tension, wire speedand flushing 
pressure on cutting speed and surface finish in 
WEDM of Al/SiCp composite was studied. For 
experimental design taguchi method was used. 
Mathematical models relating the machining 
parameters and machining performance were 
developed based on experimental results. The effect 
of reinforcement was revealed by a comparative 
study on unreinforced alloy. Surface finish in 
composites was found superior compared to the 
unreinforced alloy. Cutting speed for unreinforced 
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alloy was found higher compared to composites. The 
cutting speed of composite was limited due to wire 
breakage. 
Manna and Bhattacharyya (2006) [8] investigated the 
parameters setting during the machining of 
aluminium reinforced silicon carbide (Al/SiC) metal 
matrix composite. For controlling of the MRR, open 
gap voltage (VP) and pulse on period (TON) were the 
most significant and significant influencing 
machining parameters. The open gap voltage (VP) 
affected the cutting speed significantly. For the 
surface roughness, Wire tension (WT) and wire feed 
rate (WF) were the most significant and significant 
influencing machining parameters. Similarly, for 
controlling spark gap, Wire tension (WT) and spark 
gap voltage setting (SV) were the most significant 
and significant parameters. Open gap voltage (VP) 
and gap current (IP) were the most significant and 
significant parameters, respectively, for the 
controlling of gap current. Mathematical models were 
developed for the different machining performance 
characteristics, with these models and test results the 
proper selection of parameters for machining of 
Al/SiC–MMC can be analysed. 
Liu et al. (2009) [9] studied the behaviour of wire 
electrochemical discharge machining of Al2O3 
particle reinforced aluminium alloy 6061. The effect 
of machining voltage, pulse duration, current, and 
electrolyte concentration, on material removal rate 
were evaluated in the light of the contribution of the 
wire electrical discharge machining and 
electrochemical machining actions. The relative 
strength of the ECM and WEDM activities in the 
machining process under different conditions was 
analysed with the aid of the voltage waveforms.  It 
was concluded that the conditions of high current or 
high concentrations of electrolyte would promote the 
electrochemical machining activity and result in a 
high material removal rate.  The importance of the 
various cutting parameters on material removal rate 
was established using orthogonal analysis. The results 
suggested that for achieving the highest material 
removal rate, the applied current is the most 
important factor among pulse duration, current, and 
electrolyte concentration. Thisoutcomewas supported 
by experimental results and has been explained in 
terms of the surface area of the matrix phase and the 
spark gap size. 
Nilesh G. Patil et al. (2010) [10] investigated to 
examine the effect of electrical as well as non-
electrical parameters on the performance of WEDM 
of (Al/Al2O3p) MMC with varying volume fractions 
i.e, 10 % and 22%. The effect of current, pulse on 
time, off time, servo voltage, wire speed, wire feed, 
flushing pressure and wire tension were checked to 
see their effect on surface finish, cutting speed and 
kerf width. Taguchi method was used to conduct and 
analyse experiments. It was found that presence of 
protruding ceramic particles was significant on 
surface of both composites. For A6061 alloy the 

cutting rates varied from 43.2 and 220.8 mm2/min. It 
ranged between 16.8 to 141.6 mm2/min for 10% 
Al/Al2O3p MMC and 9.6 to 110.4 mm2/min for 22% 
Al/Al2O3p MMC. Surface roughness was found to 
vary between 2.77 µm and 4.66 µm. The roughness 
ranged from 3.98 to 5.28 µm for 10% Al/Al2O3p 
MMC and 4.56 to 4.95 µm for 22% Al/Al2O3p MMC. 
Kerf width was found to be in range of 0.31 to 0.43 
mm for 10% Al/Al2O3p MMC and 0.3 to 0.40 mm for 
22 % Al/Al2O3p MMC. It was found that R values of 
all the three response correlations were 0.96, 0.87 and 
0.97 respectively. 
 
R.N. Ahmad et al. (2010) [11] studied the 
machinability of aluminium matrix composite 
reinforced 5% alumina Al2O3 on WEDM. The most 
optimum machining parameters that will increase the 
machinability of AMC based on MRR were 
determined. The two level full factorial design of 
experiment approach was used to determine the 
combination of machining parameters based on 
Pulse-off time (µs), Wire Tension (gf/mm) and Servo 
Voltage (V). Result of calculated MRR was examined 
using Regression Analysis Method to determine the 
mathematical model between machining parameter 
and machining characteristics. It was found that the 
servo voltage has much influence on the material 
removal rate (MRR). Low servo voltage value can 
increase MRR and machining production rate will 
increase simultaneously. For good quality of AMC 
reinforced with 5% alumina, the value of pulse off 
time and wire tension was set to 150 µs and 1750 
gram/mm and servo voltage was set to 40 V. It was 
also concluded that adjusting the pulse-off time 
setting is an appropriate strategy to control the 
discharging frequency for the prevention of wire 
breakage. 
D.Satishkumar et al. (2011) [12] investigated the 
effect of wire electrical discharge machining 
parameters on material removal rate (MRR) and 
surface roughness (Ra) in metal matrix composites 
(MMCs) having aluminium alloy (Al6063) and 
silicon carbide (SiCp). Particles of SiCp with 5%, 
10% and 15% volume fractions were reinforced in 
Al6063. It was found that to achieve higher MRR and 
lower Ra for Al6063 and composites different 
combinations of WEDM process parameters are 
required. From this investigation it was concluded 
that he microstructure of stir cast composite showed 
discrete localized pool of SiC particles indicating 
bounding of the process for attaining uniform 
microstructure. Mean hardness of the cast composites 
varied in the range of 96–111 HBW, and were 
influenced by the percentage volume fraction of SiC 
reinforcement. From machining of Al/SiCp, it was 
found that the effect of gap voltage (GV) is more 
significant than the other parameters for MRR. Also 
based on response graphs the significant WEDM 
process parameters are identifiedto achieve higher 
MRR and smaller Ra for Al/SiCp. 
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Pragya Shandilya et al. (2012) [13] optimized the 
process parameters during machining of SiCp/6061 
Al by wire electrical discharge machining (WEDM) 
with the use of response surface methodology (RSM). 
Four input process parameters i.e. servo voltage (V), 
pulse-on time (TON), pulse-off time (TOFF) and wire 
feed rate (WF) were chosen as variables to study the 
process performance in terms of cutting width (kerf). 
In addition to this some mathematical models were 
also developed for response parameter. Properties of 
the machined surface were examined by using 
scanning electron microscope (SEM).Voltage was the 
most significant parameter on MRR and kerf whereas 
pulse-off time and wire feed rate were less 
significant. Input process parameters were found to 
play a significant role in the minimization of kerf. 
Pulse-on time had insignificant effect on MRR and 
kerf. Based on the optimization results, it was found 
that 71.01V voltage, 1.00 µs  pulse-on time, 6.04 µs 
pulse off time and 5.17 m/min wire feed rate were 
optimum.Effect of input process parameters showed 
that maximum value of MRR and minimum value of 
kerf can be obtained at lower level of voltage, lower 
level of pulse-on time. 
R. Bagherian Azhiri et al. (2013) [14] presented the 
experimental study while machining of Al/SiC 
aluminium matrix by dry WEDM process. Brass wire 
and oxygen gas were selected through a series of 
experiments due to their guaranteed superior cutting 
velocity. Taguchi’s orthogonal array was used to 
study the effect of pulse on time, pulse off time,gap 
voltage, discharge current, wire tension and wire feed 
on cutting velocity(CV) and surface roughness(SR). 
Adaptive neuro fuzzy inference system was used to 
correlate relationship between process inputs and 
responses. At the end, a grey relational analysis was 
used to maximize CV and minimize SR 
simultaneously. According to ANOVA, it was found 
that pulse on time and current have significant effect 
on CV and SR. It was concluded in exploratory 
experiments that oxygen gas and brass wire results in 
higher cutting velocity and oxygen gas can create a 
chemical reaction, also increases corrosion rate of 
workpiece. The setting of 126 µspulse on time, 40 µs 
pulse off time, 230 A discharge current, 12 mm/min 
wire feed, 20 V gap voltage, and 4 gr. wire tension 
resulted in higher cutting velocity regarding lower 
surface roughness. 
Pragya Shandilya et al. (2013) [15] described the 
response surface methodology (RSM) and artificial 
neural network (ANN) based mathematical modelling 
for the average cutting speed of SiCp/6061 Al metal 
matrix composite, during wire electric discharge 
machining (WEDM). Four machining process 
parameters were chosen namely pulse-on time 
(TON), pulse-off time (TOFF), servo voltage (SV)  
and wire feed rate(WF). A back propagation neural 
network was developed to form the process model. 
Then the performance of the developed ANN models 
were compared with the RSM l models of average 

cutting speed. From the comparison it was concluded 
that ANN models provide more accurate prediction 
compared to the RSM models, and the accuracy of 
ANN model was approximately three times better 
than RSM. It was found by the combined effect of 
input process parameters that, the voltage is more 
significant parameter on average cutting speed than 
pulse-off time and wire feed rate. The maximum 
absolute percentage error in the ANN prediction of 
MRR was found to be near 5.25%, and for the RSM 
model, it was around 15.07%. The prediction 
accuracy of ANN model was found to be higher than 
RSM model on the basis of correlation coefficient. 
Voltage was found to be  more significant parameter 
on average cutting speed than pulse-off time and wire 
feed rate for 10% SiCp/6061 Al. 
Uday A. Dabade. (2013) [16]identified the optimum 
process parameters to Improve Surface Integrity 
onturned Surface of Al/SiCp Aluminium Matrix 
Composites Using Grey Relational Analysis. The 
objective of this study was to identify the optimum 
process parameters so as to improve the surface 
integrity on Al/SiCp composites. Surface quality 
related parameters such as surface roughness, Cutting 
forces, residual stresses and micro hardness variation 
were selected as target responses. On the base of 
multi-objective optimization it was found that the 
GRA based best and worst machining 
conditionschange with size and the volume fraction 
of reinforcement in composites. It was also concluded 
that to enhance the surface quality/integrity on 
machined surfaces of Al/SiCp composite the best 
optimized combination of machining conditions is 
use of wiper type insert geometry,0.05 mm rev 1 feed 
rate, 0.8 mm tool nose radius, , 40 m min 1 cutting 
speed and depth of cutas 0.2 mm. 
Sanjeev KR. Garg et al. (2013) [17] investigated the 
machining characteristics andthe effect of wire EDM 
process parameters while machining of newly 
developed Al/ZrO2 particulate reinforced metal 
matrix composite (PRMMC). Central composite 
design (CCD) of response surface methodology 
(RSM) considering full factorial approach was used 
to design the experiments. The input parameters for 
optimization were pulse width, time between pulses, 
short pulse time, servo control mean reference 
voltage, wire feed rate and wire tension. The response 
measures considered were surface roughness and 
cutting velocity. The multi optimization results 
obtained by initial input parameters setting,grey 
relational techniques andresponse surface 
methodology were compared and validated by 
confirmation experiments. Performance 
characteristics comparison using different wire 
electrode had also been carried out. On the base of 
experimental results it was found that cutting velocity 
increases with increase in pulse width and short pulse 
time, wire feed rate has no significant effect on 
cutting velocity. The optimal machining condition for 
multi-objective optimization were pulse width 1.14 s, 
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time between pulses 4.61µs, short pulse time  0.7 µs, 
servo control mean reference voltage 50 volts, wire 
feed rate 11.1 m/min and wire tension 0.43 
daN.Diffused wire electrode provided better 
performance results related to surface roughness 
breakage, cutting velocityas compared to brass wire 
electrode. The value of performancemeasures 
obtained were, cutting velocity 8.234 mm/ min and 
surface roughness =1.803µm. Thus the values of the 
performance measures indicated that Al/ZrO2 
particulate reinforced metal matrix composite could 
be effectively machined by WEDM. 
Shyam Lal et al. (2013) [18]investigated the effect of 
wire electrical discharge machining process 
parameters like pulse interval time, discharge 
duration, discharge current and the wire drum speed 
on the kerf width while machining newly developed 
hybrid aluminium  matrix composite (Al7075/7.5 % 
SiC/7.5 % Al2O3). The composite was prepared 
successfully by inert gas assisted electromagnetic stir 
casting process. For parameter optimization, Taguchi 
method was used and the level of importance was 
determined by using analysis of variance. In this 
experiment it was found that the linear parameters 
like discharge duration, discharge current and wire 
drum speed and interaction(discharge duration, 
discharge peak current) had significant effect on the 
kerf width. Discharge current was the most 
significant parameter contributing to kerf width 
(47.16 %), followed by discharge duration (38.36 
%),speed of  wire drum (5.16 %) and interaction 
between discharge duration * discharge current (5.47 
%). The kerf width increased with increase in 
discharge current, discharge duration and wire drum 
speed. The average experimental value in the 
confirmation test for kerf width (228.7 lm) was found 
to be close to the predicted value (223.0 lm) at 
optimum level of input process parameters. This was 
within an error of 2.56 %. The optimum value of 
process parameters for the predicted optimum value 
of kerf width (223.0 lm) was discharge duration 4 ls, 
discharge current at 2 amps and wire drum speed 4 
m/min. The surface topography analysis showed that 
high level of process parameters setting results in 
large amount of metal melting in the gap which 
widens the kerf width. 
Reza Kashiry Fard et al. (2013) [19] in their work 
carried out experimental investigation, modelling and 
multi Characteristics optimization of dry wire 
electrical discharge machining (WEDM) process 
while machining of Al/SiC aluminium matrix 
composite (AMC). In this experiment the liquid 
dielectric was replaced by a gaseous medium. 
Experiments were designed and conducted based on 
L27 Taguchi’s orthogonal array to study the effect of 
discharge current, pulse on time, pulse off time, gap 
voltage, wire tension and wire feed on cutting 
velocity (CV) and surface roughness (SR). Firstly, a 
series of exploratory experiments were conducted and 
it was found that brass wire and oxygen gas resulted 

in higher cutting velocity.Results showed that oxygen 
gas and brass wire guarantee superior cutting 
velocity. According to ANOVA, pulse on time and 
discharge current were found to have significant 
effect on CV and SR. In modelling of CV and SR by 
ANFIS, Also, wire tension appeared to be the most 
insignificant factor based on its percentage of 
contribution. Moreover, combination of low pulse on 
time, high pulse off time, low discharge current, high 
gap voltage, low wire feed and low wire tension 
resulted in lower surface roughness., A multi 
characteristic optimization was fulfilled at the end of 
work to select optimal setting of factors by the use of 
Artificial Bee Colony algorithm (ABC). The optimal 
results which were obtained through the ANFIS-ABC 
method had been verified by confirmatory experiment 
to show the efficiency of proposed method. 
K.L. Meena et al. (2013) [20] Investigated the 
Parametric Effects during Nonconventional 
Machining of Particle reinforced AL-SiC AMC by 
CNC Wire cut EDM. In this study aluminium (Al-
6063)/ Silicon carbide (SiC) reinforced particles 
Aluminium matrix composites (AMCs) were 
fabricated by melt-stirring technique.  The AMCs 
bars and circular plates were prepared with varying 
the reinforced particles of SiC by weight fraction 
ranging from 5%, 10%, 15% and 20%. The average 
reinforced particles sizes of SiC were 220 mesh, 300 
mesh and 400 mesh. The stirring process was carried 
out at 200 rev/min rotating speed by graphite impeller 
for 15 min. The series of machining tests were 
performed on CNC Wire cut EDM. Prepared 
specimens of Al/SiC MMCs were used as work piece 
(anode), brass wire of diameter 0.25 mm was used as 
wire electrode and water was used as the dielectric 
fluid.  
The investigations of results were carried out 
graphically. It was concluded that, Maximum cutting 
speed and MRR can be achieved at high value of 
Mesh size, and at low value Wt. % of Sic Particles. It 
was also found that smooth machining can be 
achieved at high value of Mesh size and at low value 
Wt. % of Sic Particles. 
Anand Sharma et al. (2014) [21] experimentally 
investigated the influence of process parameters 
namely pulse on time (Ton), pulse off time(Toff), 
peak current(IP) and servo voltage(SV) on cutting 
rate(CR) using wire electric discharge machining 
(WEDM) on Al 6063 + ZrSiO4(p) (5%) metal matrix 
composite. A Box-Behnken design approach of 
response surface methodology(RSM) was used to 
plan and analyse the experiments. To determine 
optimal values of cutting rate mathematically, the 
mathematical relationships between WEDM input 
process parameters and response parameter were 
established. The Analysis of variance (ANOVA) and 
F test were performed to obtain statistically 
significant process parameters. The optimal process 
conditions were verified by conducting confirmation 
experiments and predicted results were found to be in 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092, Volume- 3, Issue-10, Oct.-2015 

 Review On Wire Electrical Discharge Machining (WEDM) Of Aluminum Matrix Composites 
 

99 

good agreement with experimental findings. It was 
concluded that on increasing the pulse on time and 
peak current, the cutting rate increased, whereas on 
increasing the pulse off time and servo voltage it 
decreased the cutting rate. Surface topography of the 
machined surface showed that large size craters and 
cracks were formed on the surface when pulse on 
time was increased to a high level and pulse off time 
was decreased at a lower level. It was found that the 
effect of production of crates was more pronounced 
on the surface of the machined work piece when peak 
current was increased to a high level and servo 
voltage was kept at lower level. 
Ashish Srivastava et al.(2014) [22] presented 
experimental Investigation of Wire EDM Process 
Parameters on Aluminium Metal Matrix Composite 
Al2024/SiC. The paper presented an experimental 
study on composite of Al2024 reinforced with SiC to 
investigate the effects of electric discharge 
machining(EDM) for three levels of each parameters 
like current, pulse on time and reinforcement 
percentage on surface finish and MRR. Response 
surface methodology (RSM) technique was applied to 
optimize the machining parameters for minimum 
surface roughness and maximum MRR. The 
reinforcement Percentage of SiC was taken as 2%, 
4% and 6%. Through Scanning Electron Microscopy 
(SEM) images of machined samples it was observed 
that non- conventional machining process gives better 
surface finish thansurface finish we get from the 
conventional machining process. Results also showed 
that surface roughness increased with the increase in, 
peak current, pulse on time and reinforcement 
percentage while MRR increased with the increase in 
peak current, pulse on time and decreased with the 
increase in reinforcement percentage. 
Thella Babu Rao and A. Gopala Krishna (2014) [23] 
Investigated the machining performance 
characteristics of SiCp reinforced Al7075 matrix 
composites (Al7075/SiCp) during WEDM. Surface 
roughness, metal removal rate, and wire wear ratio 
were considered the responses to evaluate the WEDM 
performance while conducting the machining 
experiments. Response surface methodology was 

used to develop the empirical models for WEDM 
responses. The SiC particulate size and volume 
percentages were considered the process variables 
along with wire tension, pulse-on time and pulse-off 
time. Analysis of variance (ANOVA) was used to 
check the adequacy of the developed models. The 
derived optimal process responses were confirmed by 
the experimental validation tests, and the results were 
analysed by SEM. The most effectively used 
evolutionary algorithm NSGAII was simulated to 
solve the formulated optimization problem. The finest 
surface quality was observed through SEM image of 
the sample with Ra=0.76 µm, MRR= 0.021 g/min, 
WWR=0.007. The higher volume of SiCp, the high 
value of pulse-on time, and the higher wire tension 
resulted in roughest surface with the most enlarged 
craters and cavities 
Sujit K.Roy et al. (2015) [24] studied the factors 
influencing the behaviour of Al2O3/Al 
interpenetrating phase composite during wire electro 
discharge machining process. The responses which 
were compared under different machining conditions 
were material removal rate (MRR) and surface 
roughness (SR). The machining variables used in the 
study were Peak current, Pulse on time and Pulse off 
time. It was found that pulse current and pulse on 
time exert most considerable influence on MRR and 
and SR. Pulse off time was least effective. MRR was 
found to be higher for larger current and pulse on 
time at the expense of SR. 

 
Fig.2 Research studies conducted in WEDM of AMCs. 

3. Summary of Literature review in Tabular Form 
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CONCLUSION AND FUTURE TRENDS 
 
From the above discussion it can be concluded 
that: 
 Research work proves that WEDM is an adequate 

process to machine aluminium matrix composites 
with good surface finish and dimensional precision. 

 Machining rate of composite is significantly 
affected by the kind of reinforcement. To 
investigate the influence of reinforcement research 

work is important, but the influence of % volume 
of reinforcement cannot be predicted. 

 As shown in Fig. 2 among all the AMCs, mostly 
silicon carbide (SiC) reinforced AMCs have been 
used in WEDM process for machining purposes. 

 In most of the research work, optimization of the 
process parameters has been focussed on electrical 
parameters, whereas non-electrical parameters like 
flushing pressure, dielectric conductivity, 
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workpiece rotation and electrode rotation are 
equally important. 

 Little work has been reported on theoretical models 
for simulating the input and output parameters for 
AMCs on EDM processes. Much research work is 
needed in this area in future. 

 There is limited published work on the effect of 
machining parameters on wire wear during the 
machining of AMCs in WEDM. 

 Many other useful AMCs have not been tried on 
WEDM process like Al2O3,CF/Al alloy used in 
pressure side plate of oil pressure vane pump, 
Aluminium boron oxide used in driveshaft etc. 

 Despite from its wide applications, very little 
research work is available on WEDM of Al/Al2O3 
Composites. Among the research work very limited 
input process parametersas well as response 
characteristics have been studied. All other 
important parameters must need to be studied. 

 For the prediction of wire wear, mostly WRR 
technique has been used. Many other techniques 
like finite element modelling and image processing 
techniques can be effective for finding out wire 
wear in machining of AMCs. 
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