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Process parameter optimization of wire EDM on weldment of

Monel 400 and AISI 316 grade steel

P Hema1 and K Aparna2

1Department of Mechanical Engineering, Sri Venkateswara University College of

Engineering, Tirupati-517502, AP, India
2Department of Production Engineering, Sri Venkateswara University College of
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Abstract: The purpose of this paper is to explore the optimal set of input parameters such as 
pulse  on  time,  pulse  off  time  and  wire  tension  in  Wire  Electrical  Discharge  Machining

(WEDM) on weldment of dissimilar metals of Monel 400 and AISI 316 grade steel using brass 
wire.  This  experiment  describes  the  difference  in values  in material  removal  rate  (MRR), 
surface roughness and kerf width with change in three process parameters. A rectangle shaped 
cut is made using ZNC WEDM. Each combination of parameters is considered according to 
the L9 Orthogonal array. Taguchi method based grey relational analysis is used and analyzed 
results  indicated  that  pulse  on  time  has a significant  effect  on  three  output  parameters.  9th

experiment, i.e.,  pulse  on  time  at  150µs,  pulse  off  time  at  40µs,  wire  tension  of 14  kg-f  are 
found to be optimal process parameters.

Keywords: Wire  electrical  discharge  machining  (WEDM),  Taguchi technique,  material 
removal rate (MRR). 

 1. Introduction 

A non-conventional method of machining that uses thermal electrical energy for machining is Wire 

Electrical Discharge Machining (WEDM) as it machines with good dimensional accuracy and surface 

finish, it is used in machining complex shapes. It is often used in the machining of hard materials that, 

due to vibration issues, or otherwise difficult to machine using traditional machining processes.In  

Wire EDM, the effect of process parameters on material removal rate (MRR), surface roughness, kerf 

width are to be investigated experimentally. In order to evaluate the parameters using different 

approaches, different methods are used. Here, as a standard for the design of experiments, Taguchi 

orthogonal array was used and Grey relational analysis was carried out. In this study, the cutting 

factors considered are pulse on time, pulse off time and wire tension. Using Pulsed Current Gas 

Tungsten Arc welding using three different filler metals such as ER309L, ERNiCu-7 and ERNiCrFe-

3, K.Devendranath Ramkumar,N.Arivazhagan(2014) investigated the pulsed current for joining two 

different Monel400 and AISI 304 metals using Pulsed Current Gas Tungsten Arc welding and 

obtained that parent metal Monel 400 had better tensile properties compared to other areas. Angolkar 

Pooja, J Saikrishna (2017) have investigated the weldability of steel grade Monel 400 and AISI 316 

and mechanical properties such as tensile strength, hardness are measured. Residual stresses are 

measured and maximum stress tensors at the welded joint are defined. J. Jeeamalar, Dr. S. Ramabalan 

(2017) found that both optimization and prediction can be used by taguchi experimental design tool. 

Rajyalakshmi.G(2013) analyzed the optimization of process parameters of Wire Electrical Discharge 
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