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Abstract 

 

Electrical discharge machining (EDM) is non-traditional machining processes. EDM process is based on thermoelectric energy 

between the work piece and a tool electrode. A pulse discharge occurs in a small gap between the work piece and the tool 

electrode and removes the unwanted material from the material through melting and vaporizing. The present study discusses 

about having an overview of the Electrical discharge machining process, and influence of process parameters  like  input current, 

pulse on time and pulse off time on performance parameter such as MRR, EWR and over cut. This study discusses about 

controlling the process parameters and optimization of process parameters in EDM process. From the review, it has been 

observed that the machining process can be improved by process parameters like current, pulse on time and pulse off time and 

also observed that electrodes material also effect on the material removal rate, electrode wear rate and over cut. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Since the last few years, EDM has been used for machining advanced materials with desired shape, size and required accuracy. 

EDM is a non- traditional machining process, where materials is machined by using controlled sparks that occur between a tool 

electrode and a work-piece material in the presence of a dielectric fluid(EDM oil). It uses thermoelectric energy for machining 

material and complicated shaped jobs. Thermal energy is used for Machining of any electrically conductive material when its 

hardness is high. Electro discharge machine does not make direct contact between the tool electrode and the work-piece material. 

During machining of work piece chatter and vibration problems occur. Various types of electro discharge machining  process are 

available, but here the concern is about die- Sinking machining type EDM machines and there are many input machining 

parameter like current pulse on time pulse off time which can be wide- ranging in the EDM process that have different effects on 

the performances of  EDM.  

The types of Electro discharge machine are below: 

 Types of EDM  

1) Die Sinking EDM  

2) Wire Electro Discharge Machining 

3) Micro Electro Discharge Machining  

II. LITERATURE REVIEW 

Hussain Rizvi et.al (2016) [1] evaluates the effect of Pulse Current(Ip), Pulse ON time(Ton), Pulse OFF time(Toff), Duty factor, 

voltage on MRR,SR, surface crack and residual stress of EDM with AISI 4340 steel. This experiment can be using the CNC 

EDM machine and a cylindrical copper tungsten electrode with 2mm diameter and kerosene as a dielectric fluid. The residual 

stress determined using X RAY diffraction method. Scanning electron microscope (SEM) is used to analyze surface crack. The 

surface roughness is measured using talysurf roughness instrument. The value of MRR and SR as well as Crack and residual 

stress increases for higher value of pulse current and but when the pulse current is too small then the surface density is increase. 

Durgesh Verma et.al (2016) [2] evaluates the effect of peak current (Ip) , pulse on time (Ton) and gap voltage (Vg) on MRR, 

TWR and hole enlargement with AISI 4147 steel of 5 mm thickness and 10 mm diameter. This experiment can be using the ZNC 

EDM Machine and CNC Panel, cylindrical copper as electrode and EDM oil as a dielectric fluid. In case of MRR, Current is the 

most significant factor with a contribution of 89.54% and Voltage with a contribution of 2.55%. Major factors affecting TWR are 

peak current and pulse on time both. In case of Hole enlargement current with a contribution of 82.67% and Voltage with a 

contribution of 2.36%. The design of experiments is based on Taguchi’s L9 orthogonal array. 

Dr. Avinash Sarode et.al (2016) [3] evaluates the effect of Electrode Material and geometry EDM Performance for OHNS dies 

steel.  This experiment can be using the EDM machine and copper and brass electrodes with 48 x48 x 8mm dimension OHNS 

steel. Input current, Pulse on time and duty cycle are considered as input parameter and MRR, EWR and Surface Roughness are 

considered as output parameter. Copper is comparatively a better electrode material as it gives better surface finish, high MRR 
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and less electrode wear for OHNS work material, while Brass is next to copper. A statistical analysis of variance (ANOVA) is 

performed to identify the process parameters. 

Sumit Raja et.al (2015) [4] evaluate the effect of different parameter on EN 45 steel with copper electrode. The input 

parameters were peak current (Ip), pulse on time (Ton), pulse off time (Toff) and voltage (V) with three different levels. The 

current and pulse off time are highly significant parameters, while pulse on time and voltage are less significant factor for MRR. 

Response graph for S/n ratio is shown in fig.3.  

S. Dhanabalan Et.Al (2015) [5] evaluates the effect of different Electrode Material on titanium alloy. This experiment can be 

using the SPARKONIX EDM machine and copper, brass and aluminum electrodes with 10 mm length and 6 mm diameter and 

kerosene as a dielectric fluid. Current as input parameter and MRR, EWR and Surface Roughness are considered as a output 

parameter. Higher MRR is obtained using brass and aluminum electrode. Brass electrode offer high electrode wear while 

aluminum and copper electrode offers low electrode wear. 

Shyam Narayan Pandey et.al (2015) [6] evaluates the effect of Copper Tungsten, Copper, Brass Electrode Material on SS-202 

of 76 mm in diameter and 4 mm is thickness. This experiment use Electrolux EDM Machine and pulse current (Ip), Pulse ON 

time, Pulse OFF time as a input parameter and MRR and EWR as a output parameter. EWR is less in copper-Tungsten electrode. 

Apurba Kumar Roy et.al (2014) [7] evaluate various Machine Process Parameters on the Surface Roughness in EDM for an 

EN41 Material using Grey- Taguchi. The input parameters were peak current (Ip), pulse on time (Ton), pulse off time (Toff) and 

voltage (V). The discharge current had a larger impact over the SR. The effect of the other parameters was significantly less and 

it can be ignored. 

Manas Ranjan Singh et.al (2014) [8] Investigate the Machinability of Inconel 718 in Electrical Discharge Machining. 

Machining is carried out on Inconel 718 of 8mm thickness and 10X11.5 mm dimension with 13.5mm diameter cylindrical 

copper, brass and graphite electrode. This experiment can be using the Die sinking EDM machine (ECOWIN PS 50ZNC) and 

Paraffin oil. Tool material current and pulse-on-time are the important parameters in the machinability of super alloy. 

Prasad et.al (2014) [9] Analysis the effect of EDM Process Parameters on AISI D2 Steel. The input parameters were peak 

current (Ip), pulse on time (Ton), pulse off time (Toff) and voltage (V).Most significant & effective factors in the MRR of AISI 

D2 steel machined by copper tool are the pulse current and pulse on time, Which increases MRR, surface roughness and tool 

wear. 

Subramanian Gopalakannan et.al (2012) [10] evaluate Effect of Electrode Materials copper, cop-per-tungsten and graphite  on 

Electric Discharge Machining of 316 L and 17-4 PH Stainless Steels. The input parameters were peak current (Ip) copper 

electrode gives the better MRR than graphite whereas the copper-tungsten gives lowest MRR value. Copper-tungsten offers 

comparatively low electrode wear. Graphite and copper electrodes produce comparatively high surface roughness. 

Harpuneet Singh (2012) [11] evaluate the effect of Copper Chromium and Aluminum Electrodes on EN-31 Die Steel on 

Electric Discharge Machine Using Positive Polarity. Kerosene as an additive. input parameters pulsed current were selected as 

process variables to investigate MRR and SR. Investigations indicate that Al has better depth of cut and hardness while copper 

chromium, better MRR with lower tool wear. Metal removal rate is better for copper chromium at all the values of pulsated 

current. SR increase with increase current for Al electrode. 

P. Janmanee et.al (2010) [12] evaluate the effect of different Electrode Materials in Electrical Discharge Machining. The 

electrode materials were graphite, copper-graphite and copper tungsten (solid).This experiment use CNC machine EDM model 

FORM-2-LC and input parameters were discharge current, on time, off time, open-circuit voltage and electrode polarity and 

output parameters were MRR, EWR, SR. The graphite electrode gives the MRR and gives the better SR but it gives high EWR. 

Electrode with –ve polarity performs very well. 

M.P. Jahan et.al (2009) [13] study on the  micro-EDM of WC using different electrode materials .The input parameters were 

gap voltage and output parameter is MRR and EWR. Among the three electrodes, Ag-W is the best choice for the finishing 

micro- EDM of WC, giving lower Ra and Rmax, considerably high MRR and lower corner wear. 

Sameh S. Habib (2009)  [14] Study of the parameters in EDM through RSM approach. The input parameters were pulse on 

time, peak current, gap voltage and output parameters were material removal rate, electrode wear ratio, gap size and the surface 

finish. MRR and EWR increases with an increase of pulse on time, peak current and relatively with gap voltage. The gap size 

decreases with increase of pulse on time, peak current and gap voltage. 

Fred L. Amorim et.al (2007) [15] evaluate the effect of The Behavior of Graphite and Copper Electrodes (20 mm diameter) on 

the Finish Die-Sinking Electrical Discharge Machining (EDM) of AISI P20 Tool Steel of 25 mm wide and 15 mm thick. These 

experiment uses Charmilles ROBOFORM 30 CNC machine and input parameters were peak current (Ip), pulse on time (Ton) 

and gap voltage (Vg) and output parameters were MRR and TWR. The highest material removal rates MRR were achieved for 

EDM with negative graphite electrodes, much better than the results reached with copper tools. 

III. CONCLUSIONS 

The present study discussed about the review of contribution of process parameters for efficient. Researcher works on 

enhancement of material removal rate (MRR), tool wear rate (TWR), over cut, Surface Quality etc. by experimental 

investigation. The review has been carried out in all aspects and types of electrical discharge machining process such as die-

sinking EDM, WEDM and MEDM. The following conclusions made based on the literatures review:  

 It has been found that peak current and pulse duration are dominating the performance measures in EDM process. 



A Review on Influence of Process Parameters and Electrodes Materials in EDM Process  
(IJIRST/ Volume 3 / Issue 09/ 018) 

 

 
All rights reserved by www.ijirst.org 100 

 It has been observed that electrode material to be used for research works were copper, brass, graphite etc.  

 It has been observed that only less attention has been given for enhancing the electrical process parameters like pulse on 

time, pulse off time and current in EDM process.  

 Many research works have been taken by the optimization techniques like, RSM, ANNOVA, Taguchi, Scanning Electron 

Microscope, CCD, Grey Relational analysis, and Regression analysis. 
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