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ABSTRACT 

Modernization of  today’s industries  has taken the lead to develop hard materials which are difficult to 

machine. Wire Electric discharge machine proves to be one of the player in machining of these hard materials 

that can be used to machine such materials. The present study deals with investigation of the effects of process 

parameters such as Wire tension, pulse on time, pulse off time and peak current with the help of brass 

electrode. The study also incorporates Taguchi’s methodology and uses L9 orthogonal array with the help of a 

software Minitab 17. The study further leads to finding out the effect of each parameter using Analysis of 

Variance( ANOVA).The theoretical value obtained by experimentation is further validated with help of 

confirmation experiments. 
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I. I INTRODUCTION 

The new player in the field of machining hard materials is WEDM in which the workpiece is eroded by the 

sparks being produced between the job and the wire electrode which is immersed in a dielectric. Due to this 

sparking, the melting or vaporization leads to the removal of minute particles from the job which are flushed 

away using the dielectric. The process can be explained using figure 1. This machine is capable of producing 

precision parts that are complex inn natureand are difficult to produce using conventional procedures. At this 

point of time WEDM is a widely used technique for machining the precision parts of materials which are good 

conductors [1-3]. Nowadays these machines are becoming hybrid in combination with the pulse generating 

circuit and low power for ignition and high power for machining. But the limitation of this process is that  it is 

not suitable for finishing process because the energy generated by the circuit  is very high so as to get the 

required surface finish irrespective of the short value of pulse off time [ 

As the demands to make more complex shapes are increasing, the conventional methods have their own 

limitations [5]. The machine is also considered as the modified EDM machine that uses electrode to initiate the 

process of producing sparks. But in Wire Cut EDM process there is a travelling electrode which can be made of 

copper, brass, tungsten within the diametric range of 0.05 to 0.30 mm, with the help of which corner radius can 
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be provided. Inorder to keep wires tight (in tension), there is a  mechanical tension device with the help of which 

there is less tendency of producing inaccurate parts.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(1):Schematic representation of WEDM cutting process 

 

II. EXPERIMENTATION 

In this experimentation Taguchi parametric design methodology was used. The experiments were conducted by 

using Taguchi's L9 OA array. In this phase, four process parameters viz. peak current, pulse on time, pulse off 

time, and wire tension were selected as given in table 5.1. Experiments were conducted according to the test 

conditions specified by the L9 OA. Each experiment was repeated two times in each of the trial conditions. 

 

 

 

 

 

 

 

 

 

 

 

Fig(2): Cut Specimens 
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Table (3): Response table for cutting speed 
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1 1 1 1 1 1.12 1.1 1.11 

        

2 1 2 2 2 1.16 1.14 1.15 

        

3 1 3 3 3 2.21 2.19 2.2 

        

4 2 1 2 3 1.83 1.78 1.805 

        

5 2 2 3 1 3.36 3.36 3.36 

        

6 2 3 1 2 2.83 2.8 2.815 

        

7 3 1 3 2 2.2 2.19 2.195 

        

8 3 2 1 3 2.61 2.58 2.595 

        

9 3 3 2 1 3.64 3.61 3.625 

        

       Avg. of 

       Cutting 

       Speed= 

       2.317 
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III . RESULTS & DISCUSSIONS 

3.1 Normal probability plot for Cutting speed 

It is a technique for analyzing the data is distributed normally or not. Figure 3 describes the normal probability 

plot that forms a nearly linear pattern that interprets as a good result. This plot shows the array of the response 

variables that are close to median of values and unable to get deviated from mid value.  

 

 

 

 

 

 

 

 

 

Fig (3) Normal Probability plot for Cutting Speed 

 

3.2 Effect of input factors on Cutting Speed 

Level A B C D 

     

1 2.990 4.288 6.060 7.540 

2 8.215 6.674 5.843 5.677 

3 8.766 9.008 8.068 6.754 

     

Delta 4.720 5.776 1.862 2.225 

Rank 2 1 4 3 

 

Table (4) Table on effect of input factors on cutting speed 

 

 

 

 

 

 

 

 

 

 

Fig(4): Main Effect Plot for S/N Ratio for cutting speed 
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Signal to noise ratio plot shows that maximum S/N ratio occurs correspond to A3 B3 C3D1 

 

Level A B C D 

     

1 1.487 1.703 2.173 2.698 

2 2.660 2.368 2.193 2.053 

3 2.805 2.880 2.585 2.200 
     

Delta 1.177 1.318 0.412 0.645 

Rank 2 1 4 3 

 

Table (5) : Mean table for Cutting speed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig(5): Main Effect Plot for Means 

optimum values will be described according to these factors but the only significant   factors needs be selected. 

The significant factors are chosen from ANNOVA table. In order to study the significance of process parameters 

toward the cutting speed, analysis of variance (ANNOVA) is performed. 
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B 2 5.33 2.665 26.524 

     

C 2 4.804 2.402 23.906 

     

D 2 4.84 2.42 24.085 

     

Total 8 20.094  100 

     

 

Table (6) ANNOVA Table 

Predicted mean or optimal value of cutting speed= T  ( A3 T )  (B3 T )  (C3 T )  (D1 T ) 

On putting the required values in the above equation, optimal Value of Cutting Speed is calculated as  2.883677 

mm/min. 

 

IV. CONFIRMATION EXPERIMENTS 

The data from the confirmation runs and their comparisons with the predicted values. From the analysis, we can 

observe that the calculated error is small. 

 

 

 

 

 

 

 

 

 

 

 

 

V. CONCLUSION 

In the present study, L9 Orthogonal array and ANOVA was applied to predict the effect of various machining 

characteristics inorder to obtain maximum cutting speed. The parameters chosen for the study was were there to 

establish the trend of variation of a few important machining criteria with these control factors. 

The paper described the effect of various parameters on the response parameter. The significant parameters 

were discussed and higher the better approach was applied to get the optimum value of parameters so as to get 
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maximum cutting speed . After applying the Taguchi methodology optimum level of the parameters for the 

maximum cutting speed is A3B3C3D1. The experimentation is summarized as under. 

 The average cutting speed (CS) is mostly affected by Pulse on time and Pulse off time.

 The combination of A3B3C3D1 (i.e. A=230A, B=130µs, C=56µs, D=5g) gives the maximum Cutting 

Speed of 2.8836 mm/min

 The normal probability plot for CS which is normally distributed because set of values of all the responses 

are mostly close to mid value.

 The error between experimental and predicted values for CS is 4.03%.
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