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Abstract— Electrical Discharge Machining (EDM) is a
prime technique employed to the materials that are almost
impossible to be cut by conventional means. Performance of
the EDM is assessed on the ground of Material Removal Rate
(MRR), Tool Wear Rate (TWR), Relative Wear Ratio (RWR)
and Surface Roughness (SR). The major factors affecting the
above performance are Voltage, Pulse on time, Current, Pulse
off time, Inter Electrode Gap & Duty cycle. An extensive work
had been performed by the pioneer researchers in the field of
optimization of process parameters. Every researcher uses
different materials with different levels of parameters whereas
some used same materials but with a different input, output
parameters and different levels to variate and see the
differences. To solve the problem efficiently different
researchers used various optimization techniques some of
which are Taguchi, RSM, ANOVA, MOGA II, Passing Vehicle
Search Algorithm, Genetic Algorithm, GRA, Full Factorial
Approach, VIKOR index, Stochastic Algorithm, Firefly
Algorithm etc. It was felt that a review would be essential to
know the comparison and the subsequent contribution of the
different parameters, performance output, algorithm &
various optimization techniques being used to optimize the
process parameters and their resulting effect on the
performance. The purpose of this paper is to study the
emerging trends and research done in the area of EDM.
Various multi criterion optimization techniques have been
reviewed in this paper.

and evaporates in the sparking zone. The solid particles
(debris) are carried away by flowing dielectric. Flushing
refers to the addition of the new liquid dielectric to the inter
electrode volume. The spark happens at the spots where the
tool and the work piece surfaces are at the minimum
distance since the spots change after each spark (because of
the material removal after each spark), the spark travels all
over the surfaces. This results in uniform removal of
material and hence the exact shape is produced. The
advantage of EDM process is that the material is machined
irrespective of the hardness of the material. The tool & the
work piece is free from the cutting forces. Moreover, Edge
machining and sharp corners are possible, and it is also a
burr free process. But apart from these advantages there is a
limitation that MRR is significantly low, recast layer and
micro cracks are formed and the process is only valid for the
conductive materials. There are many applications of the
EDM process such as deep cavities, slots and ribs can be
easily made. It produces washing machine agitators,
electronic components & printer parts.

Keywords—EDM, RSM, ANOVA, MOGA II, GRA, VIKOR etc.

I. INTRODUCTION
EDM is a prime unconventional machining technique
employed for the hard and difficult metals such as hardened
tool steels, carbides, titanium, Inconel and kovar which are
difficult to be machined with the traditional techniques. Only
electrically conducting materials are machined by this
process. The EDM process is best suited for making intricate
cavities and contours. To achieve the optimum machining
performance, it is essential to elect the proper grouping of the
machining factors and also these parameters are selected on
the basic of operator’s performance and the data acquired
from the different literatures. The process consists of the
immersion of the tool and the work piece to the nonconducting dielectric fluid which is separated by a minor gap
for sparking. The dielectric fluid may be typical hydrocarbon
oil (kerosene oil) or deionized water. It helps in cooling the
tool and the work piece, clears the inter electrode gap &
concentrates the spark energy to a smaller cross sectional
area under the electrode.
As two electrodes come closer to one another the field
intensity increases beyond the strength of the dielectric
enabling it to break and thereby allowing the current to pass
from one electrode to the other. Due to this effect extreme
heat is produced in the region, and due to this material melts

Fig. 1. Schematic representation of Electric Discharge Machining

II. LITERATURE REVIEW
There are various process parameters of EDM. Some of the
important one being Pulse on time, Pulse off time, Voltage,
Current, Duty cycle. There are also some non-electrical
process parameters such as electrode length, electrode
shape, dielectric strength etc. The different researchers have
used different combinations using the technique called DoE
to perform the experiments & optimize the performance
measures and they got surprisingly different results for the
different combinations. The various work done by them had
been dealt below.
Mustufa H. Abidi, Abdulrahman M. Al-Ahmari, Usama
Umer & Mohammed Sarvar Rasheed performed the
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experiments on the shape memory alloy which was taken as
Nickel-Titanium (Ni-Ti) alloy. The optimization was carried
out using the MOO Technique using MOGA-II. The
objective of the total experiment was to optimize the
conditions for the better surface finish and highest material
removal rate. The tool material was chosen as both the brass
and tungsten electrode. It was evident form the results that
capacitance & tool material are prime factors affecting the
surface finish & MRR. Taking tungsten electrode, the high
quality micro holes & lowest tool wear rate was achieved
with modest capacitance value & low discharge voltage
whereas in brass the MRR was higher but at the expense of
the greater TWR and lower quality micro holes[1].
Sitaram & C M Krishna performed the MOO over the
material Metal Matrix Composite of AlSiC and taking the
pure copper as tool. The Firefly algorithm was applied to
optimize the MRR, TWR & SR. Control factors were
chosen out to be discharge voltage, discharge current, pulse
on time and pulse duty factor. Taguchi’s L16 Matrix was
prepared for the effective machining. The codes
corresponding to the Firefly algorithm were executed in the
MATLAB & the optimum values for maximum MRR,
minimum TWR and minimum SR were achieved. Current of
15 amperes, Servo Voltage of 40 volts, T on of 300 µ-seconds
& Duty Factor of 30 were found to be the best and optimum
parameter giving the MRR of 109.07, TWR of 0.0529 & SR
of 10.12[2].
Nadeem Faisal & Kaushik Kumar optimized the of the
process parameters by taking the EN 31 as work piece
material and using the Evolutionary Optimization
Techniques. MRR & SR were chosen as the output
responses & copper was considered as the tool.
Biogeography based optimization (BBO) and Particle
Swarm Optimization (PSO) were taken as the optimization
techniques. Factors taken into considerations were gap
voltage (V), pulse current (A), pulse off time (µs) & pulse
on time (µs). Both the methodologies were executed
simultaneously to analyze the MRR and SR and the cross
comparison was made between the two. It was seen that
BBO performs better as compared to the PSO when it comes
to achieving optimized results with lesser percentage error.
It was concluded that the BBO technique can be a cost
effective measure[3].

robustness of the stochastic algorithm. Moreover, the
performance of the algorithm was also evaluated by
examining the effect of parameters and the no. of iterations
required to converge the problem to the optimal solution
because the lesser the iteration the more effective the
optimization is. It was discovered that the 40 iterations were
required to reach the values to its optimal state. It was
achieved that the electrode length affects the drilling time
and electrode wear but has insignificant consequence on the
MRR. Further is was also concluded that the MRR finds
very low effect due to the pulse duration whereas Dc i.e.
discharge current has the major impact on the MRR. The
result for the EWR shows that it is affected by the peak
current[4].
Kuwar Mausam, Pradeep Kumar Singh, Dr. Kamal Sharma
& Dr. R.C. Gupta performed the investigation by
considering the Genetic Algorithm (GA) approach. The
work piece material was chosen as the two phase epoxy
composites of Carbon Fiber. MRR and TWR were chosen
out as the main performance measures. Peak current, pulse
on time, gap voltage and duty cycle were taken into account
as the four major process parameters. The results after the
optimization with GA reveals that TWR can be decreased to
0.0000125 (by 70%). In the Figure 3 & 4 the Red denotes
the predicted values whereas the saffron denotes the
experimental values[5].

Fig. 3. Comparison Results for MRR between predicted and
Experimental[5]

Fig. 4. Comparison Results for MRR between predicted and
Experimental[5]

Fig. 2. BBO vs PSO algorithm time for the computation[3]

Maradia Umang et al. performed the experimental work for
the EDM drilling optimization using stochastic techniques.
Tool length and tool shape were used to check the

L. Selvarajan et al. performed a multi characteristic
optimization GRA. The work material for the experiment
was taken as Si3N4-TiN ceramic based composites and
taking copper as a tool. Results were found to be the pulse
on time (Ton) of 7 μ-seconds, current (I) of 7 amperes, pulse
off time (Toff) of 9 μ-seconds, a spark gap voltage (V) of 40
volts and a dielectric pressure of 18 kilograms per
centimeter square. The grey relational method was capable
of evaluating the investigational results with the precision of
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93 percent. An extremely high MRR is achieved but with a
lower precision and roughness of the holes being high when
there is a subsequent rise in the pulse on time value, gap
voltage, pulse off time and current with a simultaneous
decrease in the dielectric pressure[6].
Backer Shahul et al. used OHNS EN-31 as the work piece
material for the machining purpose. For the effective
machining Taguchi’s L9 was used for the construction of
DOE. Further the S/N (Signal to Noise) ratio was taken
out/calculated to check the most affected response i.e. the
MRR and SR with the associated values of the process. The
optimal machining performances for TWR were obtained at
current of 15 amperes, pulse on time of 50 µ-seconds & feed
rate of 0.25 mm/rev. Current being the most significant
machining parameter for MRR and TWR in EDM of OHNS
EN-31. The optimal machining performance for MRR is
obtained at 10 amps, 50 µs & 0.25mm/rev for current, pulse
on time & feed respectively[7].
Arindam Majumder, Argha Das & Pankaj Kr. Das
performed the multi criterion optimization by using the
firefly algorithm on WEDM while machining the Indian
Reduced Activation Ferritic Martensitic Steel (RAFM).
Pulse current, pulse-on time, pulse-off time and wire tension
were opted for the input factors whereas the cutting speed
and surface roughness were elected as the performance
measures. Linear regression was taken into account to
develop the mathematical model of the responses. A
technique of standard deviation was for the conversion of
the multi criteria to the single criterion. It was concluded
that the Firefly Algorithm outperformed the other two i.e.
PSO and DE techniques[8].

Fig. 5. Performance of Different Algorithms and their convergence rate[8]

Tripathy S. et al. using powder mixed dielectric performed
the MOO of EDM process parameters. The various process
parameters were taken as peak current (Ip), gap voltage (Vg),
powder concentration (Cp), pulse on time (T on) & duty cycle
(DC) & its resulting effect were measured on MRR, SR,
RLT (recast layer thickness) and HVN (micro hardness).
The work piece material taken for the experiment was H-11
die steel. For the effective experimentation Taguchi’s L27
array was prepared. The Si-C powder was poured the
dielectric fluid and were mixed properly. Copper was
employed as the tool material. GRA was applied for the
MOO. The results concluded that increase in the powder
concentration shows the tremendous improvement over the
surface texture, surface roughness was decreased, recast

layer thickness was low, micro-hardness was enhanced and
superior surface quality with fewer micro-crack were
obtained[9].
A. Torres, C.J. Luis & I. Puertas performed the experimental
investigation using the copper tool and taking TiB 2 as the
work material. MRR, TWR & SR were studied to be the
performance measures. The experimentation was performed
using DoE techniques. Second order model was used for the
planning of MRR and with the help of ANOVA. The most
influential parameters in the case of the MRR were found to
be the duty cycle and the current intensity, to such a degree
that any increase in the values of both the parameters leads
to the higher value of MRR. Also, the peak MRR was found
to be of 3.040 mm3/min at I of 6 Ampere, η at 0.60, whereas
the smallest value was 0.160 mm3/min at I of 2 Ampere, η at
0.40. TWR was greatly affected by the Pulse time and
current intensity. The lowest and highest values obtained for
TWR were 0.95 % at I of 4 Ampere, T i of 45 µ-seconds and
16.94 % at I of 2 Ampere, Ti at 5 µ-seconds,
respectively[10].
N. Radhika et al. optimized the EDM parameters using
MOO taking GRA by considering AlSi10Mg/9 wt%
alumina/3 wt% graphite in EDM for obtaining minimum
SR, least TWR and extreme MRR. Peak current, flushing
pressure and pulse-on time were targeted as the important
performance factors. The Experiments were organized
taking the Taguchi’s Design of Experiments module. Grey
relation grade values were analyzed using Analysis of
Variance to determine the most contributing input
parameter. The ANOVA displayed that peak current
followed by flushing pressure and pulse on time has vital
effect upon the response parameters. The Most significant
factor with the impact of 61.36 percent was the Peak
current. Thus, the obtained optimal level of process
parameters was found to lead to a decent surface finish,
lowered TWR and superior MRR in the EDM of aluminum
hybrid composites[11].
Vishnu D Asal et al. worked and tried to find the optimal
setting of the input parameters and its optimization using
ANOVA technique. The work piece material was taken as
SS304 and tool material were changed at various levels of
the performance as copper and brass. The DEF-92 was used
as the dielectric fluid. The Design of experiments is used to
design the EDM experiments using Minitab. The ANOVA
was implemented to predict the contribution of the various
factors. MRR is maximum & achieved when tool material is
copper, current is high level i.e. 17 amp and spark gap
voltage is set as low level i.e. 5 volts. The maximum TWR
is achieved when tool material is copper, the Current is at
high level (17 amps) and spark gap voltage is at low level (5
volts). The minimum surface roughness can be achieved
when current is 9 amperes and spark gap voltage is 5 volts
and tool material does not show any effect on surface
roughness[12].
Sapkal Sagar U. et al. with the help of rotating electrode
tried to find the finest settings of the process factors of the
µ-EDM drilling process using the titanium alloy work piece.
Tool material was employed as copper. RSM based on the
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CCD was used to design the experiments and scrutinize the
influence of parameters like discharge voltage, pulse on
time, electrode rotation speed & capacitance on the
outcomes being MRR, side gap & taper ratio. For the MOO,
the finest values for factors were 59.1 µ-seconds for pulse
on time, 100 pico-farads for capacitance, electrode rotation
speed being 2500 rpm & discharge voltage of 150 volts.
MRR appeared to be dependent upon the ERS, capacitance
& discharge voltage. It was concluded that the increase in
the electrode rotation speed results in the higher MRR[13].
Sanjeev Kumar, Ajay Batish, Rupinder Singh & Anirban
Bhattacharya performed the machining using the cryogenic
tool of copper tungsten and examined the effect on the tool
wear rate. Ti5Al-2.5Sn alloy was chosen as the work
material. The tool was cryogenically treated up to the
temperature of -184°C and also the comparison was made
with the normal copper tungsten tool. Peak current, pulse-on
& off time and flushing pressure were taken as the input
factors. The objective of the total experiment was to
minimize the tool wear and to choose the tool between DCT
Cu-W & untreated Cu-W. It was concluded from the
experiments that the tool wear rate is drastically reduced in
case of cryogenically treated tool. An improvement of
15.86% was observed in case of treated tool than the
untreated tool. Finally, it inferred that the TWR is directly
dependent upon the peak current in case of the treated tool
[14].

further is was followed by pulse on time of 13.07% which
was found by using ANOVA technique[15].
Kandpal Bhaskar C. et al. did the experimental investigation
in the machining of fabricated AA6061/10% Al2O3
aluminum based MMC for the optimization of EDM input
parameters. Scanning electron microscopy was employed
for the characterization of the materials. Gap current, pulse
on time and duty factor were preferred for the input factors.
The output/performance parameter was selected as material
removal rate (MRR). The optimization as carried out with
the help of Taguchi Technique in compliance with the
ANOVA and S/N ratio. ANOVA was executed for
discovering the consequence of machining constraints. The
results reveal that MRR is directly dependent upon the
current & pulse on time. The increment in the above two
factors gives rise to the high MRR. Then finest values were
found to be pulse current of 14 amperes, pulse on time of
200 µ-seconds and duty factor of 50% that gave the highest
MRR[16].
Nagaraju Nakka et al. performed the experiments for
discovering consequence of input factors on the EDM. The
optimization was carried out using the fuzzy logic approach
and the Taguchi method. AISI 304 stainless steel & copper
were taken as the work piece and tool material respectively.
Technique called MPCI; Multi Performance Characteristic
Index using fuzzy logic was employed to convert multiple
response to single response and it was optimized with the
Taguchi method to obtain the finest input factors. The
combined fuzzy logic & Taguchi has been used to optimize
the parameters. The results achieved showed that the
discharge current of 10 amperes, voltage at 45 volts, pulse
on time of 500 µ-seconds and inter electrode gap of 150 µmeter was the best settings obtained for the machining[17].

Fig. 6. WCT v/s DCT electrode comparison for the Tool Wear Rate[14]

Sengottuvel P. et al. using the desirability approach and
fuzzy modelling performed the optimization of the
machining factors. The tool material was taken as copper
and the work piece being the Inconel 718. The interest was
to examine the special effects of different input factors
together with the impact of various tool shapes on MRR,
TWR & SR. Parameters, majorly pulse on time, peak
current, pulse off time, flushing pressure and electrode tool
geometry were taken into consideration. Circle, square,
rectangle, and triangle were taken as tool geometry for the
electrodes. Effective machining table was constructed was
planned using L16 matrix. The results showed that the tool
geometry having rectangular shape emerged successful. The
results obtained through the MOO using the desirability
tests for the rectangular tool shape were pulse on value of 63
μ-seconds, pulse off value of 5 μ-seconds, peak current at 15
Ampere, flushing pressure of 9 kg-force per centimeter
square. Medium pulse on time of 63 μ-seconds was
appropriate for copper tool. Tool geometry having the
rectangular shape was best suited for the for copper. The
contribution of peak current of 72.67 % was high and

Fig. 7. Graphical representations of Experimental output values[17]

Fig. 8. S/N Ratio Plot of MPCI (Evaluation of Optimal Setting)[17]
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Nimo Singh K. et al. did the experiments taking the EN-8
material as the work piece. The experiments were designed
using the L27 matrix of the Taguchi. The process was done
on the near dry EDM and the gap voltage, pulse on time,
discharge current, pulse off time and tool rotating speed
were taken as the input factors and the various types of
roughness namely Ra (Avg. SR), Rt (Max. SR Depth), Rsm
(RMS avg. SR) Rsk (Skewness SR which has no dimension)
and Rku (Kurtosis SR which has no dimension) were taken
as output for the machine. The air & deionized water
mixture was taken as the dielectric fluid. With the aid of
GRA, the multi responses were converted to the single
objective function for the determination of the processes. It
was discovered; the discharge current the pulse on time
were the major factors affecting the roughness. Out of the
two the discharge current had the major impact than the
pulse on time[18].

Khullar V. Raj et al. accomplished the process parameter
optimization by implementing the RSM and NSGA-II based
Techniques. CCD & RSM were used for designing the
experiments. ANOVA further has been applied to examine
the effect of input factors on the output. Non-Dominating
Sorting Genetic Algorithm II (NSGA-II) was applied to
solve the mathematical models. Finest levels of process
parameters showed that the MRR and SR were 1.167
gram/minute and 1.280 µ-meter respectively which were
justified by the validation / justification experimentations.
The results exposed that MRR is mostly affected by T on
which is 31.1 percent and T off which is 30.49 percent. as
related to the Current being 11.59 percent and Fm being 4.57
percent. Ton and I are the most powerful cause for the MRR
increment. It was seen that the pulse on time and the
flushing mode together donated 13.63% in the examination
of the SR[20].

Mohanty Chinmaya P. et al. utilized the concept of QPSO
namely Quantum Based PSO technique for optimizing the
EDM machining parameters. The work challenges to
compete between the better machinability using the copper,
graphite & brass tool & taking the Inconel 718 nickel alloy
as the work piece. For conclusion, the Quantum Behaved
PSO & Particle Swarm Optimization algorithms had been
utilized. It was perceived that MRR is drastically affected
using the graphite tool and the effect was positive as the
improved surface roughness was achieved using the graphite
but on the other hand the SR & RO are drastically affected
due to the high discharge energy. As a compensation a Brass
can be used to achieve a better Surface Integrity but the
MRR using brass is quite low. The outcome reveals that
QPSO delivers improved outcome over PSO and performs
better that the later[19].

Munmun Bhaumik & Kalipada Maity tested the influence of
various tool materials on the machining of titanium grade 6
alloy specifically Ti-5Al-2.5Sn. The tool material was taken
as Copper, Brass & Zinc. MRR and TWR were taken as the
output factors. Pulse on time, peak current, gap voltage and
duty cycle were taken as the process parameters and their
resulting effect was studied on the output. It was seen that
the MRR is high in case of brass and zinc tool tan it was in
case of copper tool. Also it was revealed that the copper tool
has least recast layer followed by brass and zinc[21].

Fig. 11. Effect of Peak Current on MRR for different tool materials[21]

Fig. 9. Contribution of Control factors for TWR[19]

Fig. 12. Effect of Peak Current on TWR for different tool materials[21]

Fig. 10. Convergence curve for QPSO and PSO Algorithm[19]

Anshuman Kumar Sahu & Siba Sankar Mahapatra
performed the machining of Ti6Al4V by AlSi10Mg
composite tool & with conventional Copper and graphite
tool. L27 matrix was prepared using Taguchi’s DoE. Open
circuit voltage (V), Discharge current (Ip), pulse-on-time
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(Ton), duty cycle (τ) were taken as the input factors. Grey
relational analysis (GRA) coupled with Firefly algorithm
(FA) was used to get the finest settings. MRR, TWR & SR
were taken as the performance measures. It was seen that
the better MRR can be achieved by increasing open circuit
voltage, discharge current, duty cycle and pulse-on-time and
by the use of graphite tool electrode. GRA based Firefly
algorithm was implemented to achieve optimal setting of the
machining factors to amplify MRR and to lower TWR
Setting obtained using this were V of 20 Volts, I p of 20
amperes, τ of value 67%, Ton of value 100 μ-seconds[22].
Rajkamal Shukla & Dinesh Singh performed an experiment
to find the finest process parameters using the Firefly
algorithm. The work piece material was taken as Aluminum
MMC and EN-31 tool steel. Moreover, the author also
applied the Taguchi's methodology and the TOPSIS method
to get the optimized solution. It was seen from the outcome
that the MRR increases to the value of 181.6723 gm/min
which was previously 159.70 gm/min only & Ra decreases
to the value 3.6767 µm which was previously 6.21 µm &
REWR goes to the value of 0.00006324% from 6.21%[23].
Anand Prakash Dwivedi & Sounak Kumar Choudhury
performed the experimental for the investigation of the
Surface Integrity. The machining was accomplished using
the Rotary tool electric discharge machining. The work
material was taken as AISI D3 Steel. The objective of the
experiment was to examine the Surface Roughness, MicroCracks & Recast Layers. The results reveal that the better
surface finish is achievable with the rotation of the tool and
the improvement of 9-10% can be achieved. The micro
cracks were reduced drastically with the rotary tool as
compared to the stationary. The average value of the recast
layer thickness is of the range 2 to 25 micro meters which is
almost half the amount achieved by the stationary tool[24].
Rajesh Purohit, R.S. Rana, R.K. Dwivedi, Deepen Banoriya
and Swadesh Kumar Singh performed the optimization
using the GRA while machining of M2 steel. The objective
of the experiment was to optimize the MRR, EWR &
Overcut. The total of 9 experiments were carried out using
the Taguchi's L9 matrix. The machining was accomplished
by the brass electrode of rotating nature. The ANOVA and
GRA were further applied on the statistical data. The
optimum values were; voltage of 50 Volts, electrode
rotation speed of 460 PRM & spark time of 500 microseconds and The responses were majorly affected by the
electrode rotation speed which was later followed by the
voltage and spark time. The optimum values of the
performance measures were MRR of 0.122 grams/minute,
EWR of 40.98% and overcut of 0.68 mm[25].

Fig. 13. Main Effect plot of MRR with the rotation speed[25]

Vaibhav Gaikwad & Vijay Kumar S. Jatti performed the
experimental investigation for the optimization of the MRR
by machining the cryogenically treated NiTi alloys. Process
factors were taken as gap current, pulse on time, pulse off
time, work piece electrical conductivity, and tool
conductivity. L36 matrix was prepared for machining
efficiently. The results reveal that the MRR was 7.0806
mm3/min which was the finest one[26].
Anand G. et al. carried out the experimentation work by
means of magnetic field via GRA with accompany from the
Taguchi technique & combining all tried to optimize the
process parameters. The work material was chosen as
HCHCr i.e. DIN 17350-1.2080 and tool was taken as
copper. The machining was carried out with the objective to
achieve highest MRR and lowest SR using the aid of
magnetic field in EDM. It was discovered that the use of
magnetic field helps in the increment of MRR by 41.42%
and SR is reduced by 2.17% at its optimal setting. The finest
arrangement of the factors for the extreme MRR and
reduced SR was found to be the peak current at 15 Ampere,
pulse on time at 150 μ-second, voltage at 85 Volts and servo
voltage at 30%. It was concluded that the MRR & surface
roughness is drastically improved in case of MEDM[27].

Fig. 14. Standard vs Magnetic EDM plot[27]

Uttam Kumar Mohanty, Jaydev Rana & Abhay Sharma
designed the experiments with the help of L9 array matrix
and worked for the MOO to achieve the prime level
combination of the input parameters. A technique known as
VIKOR index had been employed to optimize the MRR,
TWR, SR and RO together. To analyze the effect of the
various process parameters on the responses the ANOVA
was applied. It was concluded that the machining
performances had the highest & the direct dependence on
the current. The values of current were achieved to be
74.82% with the effect value of voltage being the 0.75% for
the entire EDM performance[28].
III. CONCLUSION
After exploring a vast literature survey it is clear that the
EDM performance measures are mainly affected by the
Voltage (V), Pulse on time (Ton), Peak Current (Ip), Pulse
off time (Toff) & Spark Gap. Apparently every researcher
has measured the MRR, TWR & Surface Roughness which
is the main characteristic to enhance the productivity.
Moreover, it was seen that most of the researchers have used
the ANOVA techniques to Analyze the Variation,
contribution and to know the main affecting parameters. It
was also seen that the authors have used the widely accepted
Taguchi Technique to design their Experiments for effective
machining. The new thing which has been explored now-a-
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days is that the researchers are moving towards various new
Optimization Techniques which are Meta Heuristics
algorithms and moreover to the Multi Optimization
Responses for the better optimization from every corner.
Further, some more findings are as follows:
• Past couple of years witness the wide spread use of the
copper tool due to its quality of larger surface finish, lower
tool wear rate, its easy availability and the low price
whereas the brass is the least used tool in the machining due
to its high tool wear rate. Moreover, it has also been seen
that the zinc has also been used as a tool and the researches
are moving towards the manufacturing of the new tool via
laser sintering process.
• The major work piece material that are being worked for
its large scale application were found to be Nickle based
alloys, Stainless steel & the Metal Matrix Composites.
• Apart from the common process parameters like the pulse
on time, pulse off time, current and voltage the researchers
are moving towards other affecting parameters like
electrode length, electrode shape, electrode diameter cavity
depth, side impulse discharge, inter electrode gap, tool life
time, capacitance etc. and other non-electrical parameters
too.
• It was seen that concept of rotary tool is widely being
used to great extent as this is the major affecting factor.
Moreover, the finding reveal that powder mixed dielectric
are being used to enhance the surface finish.
• The researchers are moving towards the more advanced
optimizing technique specifically the Meta Heuristics
algorithms that are nature based and its hybridization with
other multi objective optimization tools is being done the
large scale.
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