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Abstract:-In this paper, the impacts of different procedure parameters of WEDM heartbeat on time (TON), beat off time (TOFF), hole voltage 

(SV), crest current (IP), dielectric flushing weight (PFP), beat interim (TGAP), beat term (TDUR), wire encourage (WF) and wire strain (WT) 

have been examined to uncover their summed up effect on material expulsion rate utilizing one variable at once approach. While the wire sustain 

and wire strain are impartial information parameters. The ideal arrangement of procedure parameters has additionally been anticipated to expand 

the material expulsion rate. The material evacuation rate (MRR) specifically increments with expansion in heartbeat on time (TON) and top 

current (IP) while diminishes with expansion in heartbeat off time (TOFF) and servo voltage (SV).Wire electrical release machining (WEDM) is 

a particular warm machining process able to do precisely machining parts which have changing hardness, complex shapes and sharp edges that 

are extremely hard to be machined by the conventional machining forms. The useful innovation of the WEDM procedure depends on the 

ordinary EDM starting marvel using the generally acknowledged non-contact method of material evacuation.  
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1. INTRODUCTION 

Wire Electrical discharge machining utilizes thermoelectric 

source of energy to remove the metal. This process is 

especially non-contact, non-mechanical process. In wire 

electrical discharge machining (WEDM) a thin single-

strand metal wire is fed through the workpiece, submerged 

in a tank of dielectric fluid, typically deionized water.Wire 

Electrical discharge machining (WEDM) is a non-

traditional, which erodes material from the work piece by a 

series of discrete sparks between a work and tool electrode 

immersed in a liquid dielectric medium. These electrical 

discharges melt and vaporize minute amounts of the work 

material, which are then ejected and flushed away by the 

dielectric. Wire-cut EDM is typically used to cut plates as 

thick as 300mm and to make punches, tools, and dies from 

hard metals that are difficult to machine with other methods. 

The wire, which is constantly fed from a spool, is held 

between upper and lower diamond guides. Wire diameter 

can be as small as 20 micrometers and the geometry 

precision is not far from +/- 1 micrometer. The wire-cut 

process uses water as its dielectric fluid, controlling its 

resistivity and other electrical properties with filters and de-

ionizer units.Wire-cutting EDM is commonly used when 

low residual stresses are desired, because it does not require 

high cutting forces for removal of material. In WEDM 

process spark is produced between wire and workpiece 

utilizing forced dielectric fluid and material is eroded ahead 

of wire. The basic mechanism of the process implies that 

when a suitable electric field builds up between gap (0.025-

0.075 mm range) across the wire and work piece[9]. 

 

2. LITERATURE REVIEW: 

The study of different aspects that have influence on the 

performance of wired electrical discharge machining 

(WEDM) process has been carried out from the beginning of 

this type of machining. In fact it is still difficult to 

understand all the aspects concerning WEDM due to its 

strong stochastic nature and multiple parameters of process. 

Some research lines can be found easily in this literature 

survey. 

The effects of machining parameters on the volumetric 

MRR have been considered majorly as a measure of 

machining performance.  

D. Scott, S. Boyina, K.P. Rajurkar, Analysis and 

optimization of parameter combination in wire electrical 

discharge machining[1] used a factorial design requiring a 

number of experiments to determine the most favorable 

combination of WEDM parameters. They foundthat the 

discharge current, pulse duration and pulse frequency are the 

significant control factors affecting the MRR and SF, while, 

the wire speed, wire tension and dielectric flow rate have the 

least effect. 

Y.S. Liao, J.T. Huang, H.C. Su, A study on the machining 

parameters enhancement of wire electrical release 

machining [2] proposed a methodology of deciding the 

parameters settings in view of Taguchi quality outline and 

the examination of difference. The outcomes demonstrated 

that MRR and SF are effortlessly affected by table food rate 

and on time, which can likewise be utilized to control the 

releasing recurrence for the avoidance of wire breakage.  

J.T. Huang, Y.S. Liao, Optimization of machining 

parameters of wire-EDM in view of dark social and 

measurable examinations, [3] exhibited Gray social and S/N 

proportions investigations, which likewise show comparable 

results showing the impact of table encourage and heartbeat 

on time on MRR.  

K.P.Rajurkar, W.M. Wang, Thermal displaying and 

on-line observing of wire-EDM [4], directed a test study to 

decide MRR and SF for shifting machining parameters. The 

outcomes have been utilized as a part of warm model to 

dissect the wire breakage wonders.  
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3. TECHNIQUES 

A) Response Surface Methodology  

The strategy was presented by G. E. P. Box and K. B. 

Wilson in 1951. The primary thought of RSM is to utilize a 

grouping of planned analyses to get an ideal reaction. Box 

and Wilson propose utilizing a second-degree polynomial 

model. They recognize that this model is just a guess, 

however utilize it in light of the fact that such a model is 

anything but difficult to assess and apply, notwithstanding 

when little is thought about the procedure.  

A simple approach to evaluate a first-degree polynomial 

model is to utilize a factorial trial or a partial factorial 

configuration. This is adequate to figure out which 

informative variables affect the reaction variable(s) of 

hobby. When it is suspected that just huge informative 

variables are left, and after that a more convoluted outline, 

for example, a focal composite configuration can be 

executed to assess a second-degree polynomial model, 

which is still just a guess, best case scenario. Be that as it 

may, the second-degree model can be utilized to streamline 

(expand, minimize, or achieve a particular focus for).  

 

B) Particle Swarm Optimization  

Molecule swarm streamlining (PSO) is a populace based 

stochastic advancement strategy created by Dr. Eberhart and 

Dr. Kennedy in 1995, propelled by social conduct of 

feathered creature running or fish educating, PSO offers 

numerous likenesses with transformative calculation 

procedures, for example, Genetic Algorithms (GA) [5-8].  

In PSO calculation, the potential arrangements, called 

particles, fly through the issue space by taking after the 

current ideal particles. Every molecule monitors its 

directions in the issue space which are connected with the 

best arrangements (wellness) it has accomplished as such. 

This quality is called pbest. Another "best" esteem that is 

followed by the molecule swarm analyzer is the best esteem, 

acquired so far by any molecule in the neighbor of the 

molecule. This area is called lbest. At the point when a 

molecule takes all the populace as its geological neighbors, 

the best esteem is a worldwide best called gbest. The PSO 

idea comprises of, at every time step, changing the speed of 

every molecule towards its pbest and lbest areas. Speeding 

up is weighted by irregular term, with independent arbitrary 

numbers being created for increasing speed towards pbest 

and lbest areas. The developments of the particles are 

guided by their own best referred to position in the hunt 

space and in addition the whole swarm's best known 

position. At the point when enhanced positions are found, 

these will then come to direct the developments of the 

swarm. The procedure is rehashed and thusly, it is trusted 

that a palatable arrangement will be in the end found. This 

calculation makes few or no suppositions about the issue 

being advanced and can seek huge spaces of competitor 

arrangement. It can be in this way utilized for enhancement 

issues which are halfway sporadic, loud, change after some 

time and especially suited for ceaseless variable issues. The 

PSO calculation has its own particular focal points, similar 

to it is unfeeling to scaling of the configuration variables 

and its execution is basic. 

 

EFFECT OF PROCESS PARAMETERS 

1. Effect of Pulse on-time(TON): 

 
Fig. 1Effect of Pulse on-time on MRR 

 

The graph shows that material removal rate increases with 

the increase in the pulse on time. So the pulse on time can 

be adjusted to get the desired material removal rate. The 

pulse on time parameter has direct effect on the material 

removal rate, as we increase the pulse on time the material 

removal rate also increases. 

 

a) Surface roughness vs Pulse On time: 

 

 
 

Fig. 2Surface roughness vs Pulse On time 

 

 Surface roughness increases with increased value of pulse 

on time. Since larger discharge energy produces a bigger 

crater on the work surface. 

 

2. Effect of Pulse off-time(toff): 

 

 
Fig. 3Effect of Pulse off-time on MRR 

 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication                                             ISSN: 2321-8169 

Volume: 4 Issue: 4                                                                                                                                                                     15 - 19 

_______________________________________________________________________________________________ 

17 
IJRITCC | April 2016, Available @ http://www.ijritcc.org                                                                 

_______________________________________________________________________________________ 

The graph reveals that the material removal rate decreases 

with increase in the pulse off time. So the value of pulse off 

time can be selected in such a way that we get the desired 

material removal rate. When the pulse off time is increased 

the material removal rate decreases. 

 

a) Surface roughness vs pulse off time: 

 

 
Fig. 4Surface roughness vs pulse off time 

 

Fig shows that there is no definite trend of variation of 

surface roughness with pulse off time. 

 

1. Effect of Wire Feed(FWF): 

 
Fig. 5Effect of Wire Feed on MRR 

 

This graph also shows that the material removal rate remains 

nearly constant with variation in the wire feed. So the wire 

feed should be selected in a way that there is no wastage of 

the wire.  

 

The parameters wire feed (WF) have no large effect on the 

material removal rate. 

 

2. Effect of Servo-Voltage: 

 
 

Fig. 6Effect of Servo-Voltage on MRR 

 

The graph shows that the material removal rate decreases 

regularly with increase in the servo voltage. The material 

removal rate is maximum at the low servo voltage and 

minimum at high voltage.  

The decrement of material removal rate is regular. Material 

removal rate decreases with increase in the servo voltage. 

1. Effect of Peak Current(IP): 

 

 
Fig. 7Effect of Peak Current on MRR 

 

 
 

Fig. 8Effect of Peak Current- amp on MRR  

 
Fig 9. Surface roughness v/s peak current 

 

These graphs show that material removal rate increases with 

the increase in the peak current. So value of peak current 

should be high to obtain higher MRR. When peak current is 

increased the material removal rate increases. Owing to the 

increase in the peak current, the energy of a single discharge 

increases to facilitate the action of vaporizing, melting and 

advance the impulse force in the discharge gap. 

 

2. Effect of Pulse Duration (TDUR.): 

 

 
Fig. 10 Pulse on time v/s MRR 

Fig. Shows the graph of Material Removal Rate(MRR) vs 

Pulse Duration. It can be seen that with an increase in pulse 

duration the MRR increases upto 100µs but then decreases 

with increase in pulse duration.  

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication                                             ISSN: 2321-8169 

Volume: 4 Issue: 4                                                                                                                                                                     15 - 19 

_______________________________________________________________________________________________ 

18 
IJRITCC | April 2016, Available @ http://www.ijritcc.org                                                                 

_______________________________________________________________________________________ 

Also, the graph includes MRR variation with the change in 

current.  

 

3. Effect of Dielectric Flushing Pressure(PFP): 

 

 
Fig. 11 Effect of Dielectric Flushing Pressure on MRR 

 

4. Effect of Electrode Polarity: 

 

The electrical release machining was delegated positive 

extremity machining (terminal is anode, work piece is 

cathode) and negative-extremity machining (anode is 

cathode, work piece is anode) by their polarities of cathode 

and work piece.  

 

The electrons were transmitted from cathode and struck the 

unbiased particles to bring about the electrolytic separation, 

lastly shelled the anode surface. The cations came about 

because of electrolytic separation struck the cathode.  

 

The entire dissemination around the cathode for the most 

part contained the yield of electrons and data of cations, and 

that around the anode is the effect of electrons. Thusly, the 

vitality disseminations of two sorts of electrical release 

machining are distinctive. In EDM, the decision of anode 

extremity is a vital element. 

 

The effect of electrode polarity on the material removal rate 

and relative electrode wear ratio, for varying rotary speed 

from static to 20rpm of workpiece.  

 

The use of negative-polarity is more efficient for machining 

because the material removal rate is higher and the relative 

electrode wear ratio is lower than using a positive-polarity 

machining. 

 

5. Effect of Spark Gap or Servo Voltage (Vp): 

 

a) Surface Roughness vs Spark Gap Voltage or Servo 

Voltage: 

b)  

 
Fig. 12 Surface Roughness vs Spark Gap Voltage 

The impact of terminal extremity on the material expulsion 

rate and relative anode wear proportion, for shifting 

revolving speed from static to 20rpm of work piece.  

 

The utilization of negative-extremity is more productive for 

machining in light of the fact that the material evacuation 

rate is higher and the relative anode wear proportion is 

lower than utilizing a positive-extremity machining.  

 

5. Effect of Spark Gap or Servo Voltage (Vp):  

 

a) Surface Roughness versus Spark Gap Voltage or 

Servo Voltage:  

 

Figure demonstrates that surface unpleasantness diminishes 

with expanded estimation of servo voltage. Since wire 

workpiece crevice increments with expanded estimation of 

servo voltage so less viable release vitality is accessible 

which results in enhanced surface completion.  

 

4. CONCLUSION: 

 

In the present audit work the non-customary procedure 

called Wire Electric Discharge Machine is considered for 

the nitty gritty correlation of the procedure and execution 

parameters. MRR is the key parameter for the efficiency is 

contrasted and broke down along and some steady 

parameters. 
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