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ABSTRACT 
The correct selection of manufacturing conditions is one of the most important aspects to take into consideration 

in the majority of manufacturing processes and, particularly, in processes related to Electrical Discharge 

Machining (EDM). The Electric discharge machining process is finding out the effect of machining parameter 

such as discharge current, pulse on time and diameter of tool of tool steel material. Using U-shaped cu tool with 

internal flushing. A well-designed experimental scheme was used to reduce the total number of experiments. 

Parts of the experiment were conducted with the L18 orthogonal array based on the Taguchi method. Moreover, 

the signal-to-noise ratios associated with the observed values in the experiments were determined by which 

factor is most affected by the Responses of Material Removal Rate (MRR), Tool Wear Rate (TWR) and over cut 

(OC). 

 

I. INTRODUCTION 
The history of EDM Machining Techniques goes as far back as the 1770s when it was discovered by an English 

Scientist. However, Electrical Discharge Machining was not fully taken advantage of until 1943 when Russian 

scientists learned how the erosive effects of the technique could be controlled and used for machining purposes. 

Electro Discharge Machining (EDM) is an electro-thermal non-traditional machining Process, where electrical 

energy is used to generate electrical spark and material removal mainly occurs due to thermal energy of the 

spark. In this process the metal is removing from the work piece due to erosion case by rapidly recurring spark 

discharge taking place between the tool and work piece. Show the mechanical set up and electrical set up and 

electrical circuit for electro discharge machining. 

 
Setup of Electrical Discharge Machining 

 

In this figure it is shown the electric setup of the Electric discharge machining. The tool is mead cathode and 

work piece is anode. When the voltage across the gap becomes sufficiently high it discharges through the gap in 

the form of the spark in interval of from 10 of micro seconds. And positive ions and electrons are accelerated, 

producing a discharge channel that becomes conductive. It is just at this point when the spark jumps causing 
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collisions between ions and electrons and creating a channel of plasma. A sudden drop of the electric resistance 

of the previous channel allows that current density reaches very high values producing an increase of ionization 

and the creation of a powerful magnetic field. The moment spark occurs sufficiently pressure developed 

between work and tool as a result of which a very high temperature is reached and at such high pressure and 

temperature that some metal is melted and eroded. 

 

II. LITTERATURE REVIEW 
Dhar and Purohit [1] evaluates the effect of current (c), pulse-on time (p) and air gap voltage (v) on MRR, 

TWR, ROC of EDM with Al-4Cu-6Si alloy-10 wt. % SiCP composites. This experiment can be using the PS 

LEADER ZNC EDM machine and a cylindrical brass electrode of 30 mm diameter 

 

Karthikeyan et .al [2] has presented the mathematical molding of EDM with aluminum-silicon carbide 

particulate composites. Mathematical equation is Y=f(V, I, T). And the effect of MRR, TWR, SR with Process 

parameters taken in to consideration were the current (I), the pulse duration (T) and the percent volume fraction 

of SiC (25 ^ size). 

 

P. Narender Singh et al. [3] discuss the evolution of effect of the EDM current (C), Pulse ON-time (P) and 

flushing pressure (F) on MRR, TWR, taper (T), ROC, and surface roughness (SR) on machining as-cast Al-

MMC with 10% SiCp 

 

A. Soveja et al [4] have defined the experimental study of the surface laser texturing of TA6V alloy. The 

influence of the operating factors on the laser texturing process has been studied using two experimental 

approaches: Taguchi methodology and RSM. Empirical models have been developed. 

 

III. MATERIALS AND METHODOLOGY 
For this experiment the whole work was done on Electric Discharge Machine, model ELECTRONICA- 

ELECTRAPULS PS 50ZNC (die-sinking type) with servo-head (constant gap) and positive polarity for 

electrode was used to conduct the experiments. Commercial grade EDM oil (specific gravity= 0.763, freezing 

point= 94°C) was used as dielectric fluid. With internal flushing of U-shaped cu tool with a pressure of 0.2 

kgf/cm2 .Experiments were conducted with positive polarity of electrode. The pulsed discharge current was 

applied in various steps in positive mode. 

 

Experiments were conducted according to Taguchi method by using the machining set up and the designed U-

shaped tubular electrodes with internal flushing. The control parameters like diameter of electrode (D) , 

discharge current (Ip) and pulse duration (Ton) conductivity were varied to conduct 18 different experiments 

and the weights of the work piece and Tool and dimensional measurements of the cavity were taken for 

calculation of  TWR and over cuts. 

 

IV. RESULTS AND DISCUSSIONS 
In the present study on the effect of machining responses are MRR, TWR and OC of the AISI P20 plastic mould 

steel component using the U-Shaped cu tool with internal flushing system tool have been investigated for EDM 

process. 
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During the process of Electrical discharge machining, the influence of various 

machining parameter like Ip, Ton and Diameter of tool has significant effect on MRR, 

as shown in main effect plot for S/N ratio of MRR in above Fig The discharge current 

(Ip) is directly proportional to MRR in the range of 1 to 3A. This is expected because 

an increase in pulse current produces strong spark, which produces the higher 

temperature, causing more material to melt and erode from the work piece. Besides, it 

is clearly evident that the other factor does not influence much as compared to Ip. But, 

with increase in discharge current from 3A to 5A MRR increases slightly. However, 

MRR decreases monotonically with the increase in pulse on time.. 

 

The diameter of the tool has no significant effect on MRR. The interaction plot of 

MRR is shown in Fig 4.2, where each plot exhibits the interaction between three 

different machining parameters like Ip, Ton and dia. of tool. This implies that the 

effect of one factor is dependent upon another factor. It is well known fact that the 

spark energy increases with Ton and hence, MRR increases with Ton in the range of 

300 to 400 ^s. MRR usually increases with Ton up to a maximum value after which 

that it starts to decrease. This is due to the fact that with higher Ton, the plasma formed 

between the Inter electrode gap (IEG) actually hinders the energy transfer and thus 

reduces MRR. In this experiment the value of pulse durations are 50, 500 and 1000 ^s 

which miss the peak values. So, the plotted graph of pulse duration vrs MRR, as show 

decreasing trend only. 

 

V. CONCLUSION 
The experiments were conducted under various parameters setting of Discharge Current (Ip), Pulse On-Time 

(Ton), and diameter of the tool. L-18 OA based on Taguchi design was performed for Minitab software was 

used for analysis the result and theses responses were partially validated experimentally. 

(1) Finding the result of MRR discharge current is most influencing factor and then pulse duration time 

and the last is diameter of the tool. MRR increased with the discharge current (Ip). As the pulse 

duration extended, the MRR decreases monotonically 

(2) In the case of Tool wear rate the most important factor is discharge current then pulse on time and after 

that diameter of tool. 

(3) In the case of over cut the most important factor of discharge current then diameter of the tool and no 

effect on pulse on time . 
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