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Abstract 

 

With the increasing demands of high surface finish and machining of complex shape geometries, conventional machining 

process are now being replaced by non-traditional machining processes. Wire Electric Discharge Machining (WEDM) is a non-

traditional process of material from conductive material to produce parts with intricate shape and profiles. Machining parameters 

affecting quality characteristics in the machining process is thoroughly studied. Productivity is constantly a matter of concern 

with a high level of accuracy for any process; rather it is the driver of economic growth of industry. The problem like lower 

production, higher surface roughness, due to higher  tool wear, cutting wire have to change many times also facing vibration 

problem. Surface roughness and MRR are of crucial importance in the field of machining processes. The input parameters 

selected for optimization voltage, pulse on time, and current. Dielectric fluid pressure, wire speed, wire tension, resistance and 

cutting length are taken as fixed parameters. For each experiment surface roughness and MRR was determined by using contact 

signal to noise ratio measuring system respectively. By using multi objective optimization technique GRA and ANOVA, the 

optimal value is obtained for surface roughness and MRR and by using Taguchi optimization technique, optimized value is 

obtained separately. The objective of optimization is to attain the minimum SR and the maximum MRR. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Electro-discharge machining (EDM) is a non-conventional manufacturing process, which has been used widely in the dies and 

tool industry, where machining of hard material. In the EDM process, melt the material at high temperature which generate by 

the electric sparks, i.e. material removal is achieved primarily by electro-thermal mechanisms. The EDM surface is formed by a 

series of discrete discharges between the electrode and work piece, and consequently, an inspection of the machined surface 

reveals the presence of many craters. This machining technique is applicable to a wide variety of conductive materials 

irrespective of their mechanical properties, e.g. their hardness, strength, or toughness, etc. Since there are no direct contact 

occurs between the electrode and the work piece, the EDM process are suitable for the machining where conventional machining 

cannot accommodate. 

There are mainly two types of EDM. 

(1) Die sinking EDM 

(2) Wire cut EDM 

 
Fig. 1: Main Types of EDM; Die Sinking and Wire Cut EDM 

The wire-cut EDM is a discharge machine that uses CNC movement to produce the desired contour or shape. It does not 

require a special shaped electrode, instead it uses Continuous-traveling vertical wire under tension as the electrode as shown in 

fig1. The electrode in wire-cut EDM is about as thick as a small diameter needle whose path is controlled by the machine 

computer to produce the shape required. In wire electrical discharge machining (WEDM), or wire-cut EDM, a thin single- strand 
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metal wire, usually brass, is fed through the work piece, typically occurring submerged in a tank of dielectric fluid. This process 

is used to cut plates as thick as 300mm and to make punches, tools, and dies from hard metals that are too difficult to machine 

with other methods. The wire, which is constantly fed from a spool, is held between upper and lower diamond guides. 

II. LITERATURE REVIEW ON WIRE CUT ELECTRO DISCHARGE MACHINE 

 Optimization of machining parameters in WEDM of AISI D3 Steel using Taguchi Technique., Brajesh Kumar Lodhi, 

Sanjay Agarwal, International conference on high performance cutting,HPC2014, Procedia CIRP 14(2014)194-199. 

In this paper researcher has been conducted experiment on AISI D3 Steel using L9 Orthogonal Array) Taguchi methodology 

through wire cut EDM. They were carried  out experiments under varying pulse-on-time, pulse-off-time, peak current, and wire 

feed. Also they were used an orthogonal array, the signal-to-noise (S/N) ratio, and the analysis of variance (ANOVA) to the 

study the surface roughness.  They were determined the effect of various machining parameter such as pulse-on time, pulseoff 

time, peak current and wire feed for surface roughness. They were found that the pulse on time and current have influenced more 

than the other parameters considered in this study. The confirmation experiment has been conducted. Result shows that the errors 

associated with SR is only 3.042 %. 

 Analysis of Process Parameters in Wire EDM with Stainless Steel using Single Objective Taguchi Method and Multi 

Objective Grey Relational Grade, M. Durairaj, D. Sudharsun, N. Swamynathan, Interanational conference on Design 

and Manufacturing,IconDM2013,Procedia Engineering 64 (2013)868-877. 

In this paper researcher has been conducted experiment on stainless steel using wire cut EDM. They used taguchis l16 

orthogonal array. The input parameters selected for optimization are gap voltage, wire feed, pulse on time, and pulse off time. 

Dielectric fluid pressure, wire speed, wire tension, resistance and cutting length are taken as fixed parameters. For each 

experiment,  they was determined surface roughness and kerf width by using contact type surf coder and video measuring system 

respectively. They used multi objective optimization technique grey relational theory, the optimal value is obtained for surface 

roughness and kerf width and by using Taguchi optimization technique, optimized value is obtained separately. Additionally, 

they used  the analysis of variance (ANOVA) is too useful to identify the most important factor on Wire EDM is one of the non-

traditional machining processes. Surface roughness and kerf width are of crucial importance in the field of machining processes. 

The objective of author to attain the minimum kerf width and the best surface quality simultaneously and separately. They found 

that the the minimum surface roughness are 40V gap voltage, 2mm/min wire feed, 6 μs pulse on time, 10 μs pulse off time and 

similarly optimized conditions to get the minimum kerf width are 50V gap voltage, 2mm/min Wire Feed, 4 μs pulse on time, 6 

μs pulse off time as per taguchi approch. Based on the Grey relational analysis, the optimized input parameter combinations to 

get both the minimum surface roughness and the nominal kerf width are 50V gap voltage, 2mm/min wire feed, 4 μs pulse on 

time and 4 μs pulse off time. 

 Surface integrity characteristics in wire-EDM of inconel 718 at different discharge energy ,L. Li, Y.B. Guo, X.T. Wei, W. 

Li,Seventeenth International Symposium on Electromachining, Procedia CIRP 6(2013)220-225. 

In this paper researcher has been conducted experiment on wire cut EDM for inconel 718. They were focused on the effect of 

discharge energy on surface integrity from main cut and trim cuts of INCONEL718. Surface topography by main cut and rough 

trim cut at high discharge energy show coral reef microstructures with few voids, while random micro voids are dominant 

characteristics on the EDMed surfaces by trim cuts at low discharge energy. The EDMed surface is isotropic in terms of surface 

roughness. Roughness was significantly reduced from 3.75 μm to 1.25 μm at low discharge energy. 

 Parametric study along with selection of optimal solutions in dry wire cut machining of cemented tungsten carbide (WC-

Co), Ali Vazini Shayan, Reza Azar Afza, Reza Teimouri, Journal of manufacturing processes 15(2013) 644-658. 

In this paper researcher has been conducted using air as dielectric medium and they took process parameter like pulse on time, 

pulse off time, gap set voltage, discharge current and wire tension. They measured cutting velocity (CV) surface roughness (SR) 

and oversize (OS). They experiments were conducted to investigate effects of process parameters on dry WEDM characteristics 

and find appropriate ranges for each factor. They used design experiments based on response surface methodology (RSM) and 

analysis of variances (ANOVA). For increase the predictability, they developed  intelligent models have been developed based 

on back-propagation neural network (BPNN) and accuracy of these models was compared with mathematical models based on 

root mean square error (RMSE) and prediction error percent (PEP). They concluded that the BPNN creates more accurate 

prediction rather than mathematical model. 

 Surface integrity evolution of powder metallurgical tool steel by main cut and finishing trim cuts in wire-EDM, A. Klink, 

Y.B. Guo, F. Klocke, first CIRP conference on surface integrity,procedia Engineering 19(2011)178-183 

In this paper researcher has been conducted experiment on wire cut EDM to investigate on surface integrity of evolution of 

powder metallurigical tool steel. They worked out using main cut and trim cut, to machining tool steel ASP2023 and measured 

response surface integrity including surface finish, microstructure, microhardness, residual stress and element distribution was 
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comprehensively compared. They achieved Average surface finish Ra of 0.1 μm and 0.2 μm for CH- and water-based dielectrics. 

After comparing Clean cut surfaces with roughness (~0.1 μm) and very thin rim zone (< 0.3 μm) can be machined using finish 

trim cut. CH-based EDM produced much lower tensile residual stress than water-based EDM. 

 A study to achieve a fine surface finish in Wire-EDM, Y.S. Liao, J.T. Huang, Y.H. Chen, journal of material processing 

technology 149(2004)165-171. 

In this paper researcher has been conducted worked on surface quality of part during wire cut EDM. They have carried out 

research with used  ANOVA and F-test. They used process parameter are machining voltage, current-limiting resistance, type of 

pulse-generating circuit and capacitance which are  the significant parameters affecting the surface roughness in finishing 

process. They were found that a low conductivity of dielectric should be incorporated for the discharge spark to take place. After 

analyzing the effect of each relevant factor on surface roughness, appropriate values of all parameter are chosen and a fine 

surface of roughness Ra = 0.22 micro m is achieved. Their research work was limited to finishing process becomes more 

difficult due to the occurrence of short circuit attributed to wire deflection and vibration when the energy is gradually lowered. 

III. CONCLUSION 

As per review of research papers, we can see that  researcher work on material Al-Sic, EN-19, SKH 57, AISI D3, AISI D2 tool 

steel, and various composite materials which possess high  hardness. As per selecting the machining parameter there is increase 

the surface roughness and decrease the MRR, the aim of the paper is decided on approach of optimal WEDM performance 

measures of high material removal rate (MRR) and low surface roughness (Ra)  in the field of wire cut electrical discharge 

machining. 
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