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Abstract

WEDM process being used for machining harder to machine materials, it is important

to streamline the input parameters that controls the production rate and the quality of

the product. Hence, an attempt has been made to identify the most significant

parameter that controls the mojor part of the outputs and develop a model for

predicting the responses. The input parameters such as Pulse ON time, Pulse OFF time

and curret has been varied in equal intervals. The impact of these parameters on the

responses Machining time and Surface Roughness has been studied. ANOVA analysis

and Response surface Methodology has been used for analysis.

Introduction

The need of machining modern materials lead to the invention of advanced machining

process. One such machining process is wire electrical discharge machining process

[1], [2], [3]. In order to achieve better quality products at reduced cost without

compromising the production rate, it is essential to control the process parameters

such as pulse ON time, Pulse OFF time, MOA, Current, etc [4], [5], [6]. This control of

a b c a

Share Cite

Modelling of WEDM process for machining ASTM 52100 steel - Sci... https://www.sciencedirect.com/science/article/abs/pii/S2214785320348161

1 of 5 12-09-2024, 12:26

https://www.sciencedirect.com/journal/materials-today-proceedings
https://www.sciencedirect.com/journal/materials-today-proceedings
https://www.sciencedirect.com/journal/materials-today-proceedings
https://www.sciencedirect.com/journal/materials-today-proceedings
https://www.sciencedirect.com/journal/materials-today-proceedings
https://www.sciencedirect.com/journal/materials-today-proceedings/vol/37/part/P2
https://www.sciencedirect.com/journal/materials-today-proceedings/vol/37/part/P2
https://www.sciencedirect.com/journal/materials-today-proceedings/vol/37/part/P2
https://www.sciencedirect.com/journal/materials-today-proceedings/vol/37/part/P2
https://doi.org/10.1016/j.matpr.2020.06.343
https://doi.org/10.1016/j.matpr.2020.06.343
https://doi.org/10.1016/j.matpr.2020.06.343
https://doi.org/10.1016/j.matpr.2020.06.343
https://doi.org/10.1016/j.matpr.2020.06.343
https://doi.org/10.1016/j.matpr.2020.06.343
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2214785320348161&orderBeanReset=true
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2214785320348161&orderBeanReset=true
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2214785320348161&orderBeanReset=true
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2214785320348161&orderBeanReset=true
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2214785320348161&orderBeanReset=true
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2214785320348161&orderBeanReset=true
https://www.sciencedirect.com/topics/physics-and-astronomy/surface-roughness
https://www.sciencedirect.com/topics/physics-and-astronomy/surface-roughness
https://www.sciencedirect.com/topics/physics-and-astronomy/response-surface-methodology
https://www.sciencedirect.com/topics/physics-and-astronomy/response-surface-methodology
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161&from=globalheader
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/
https://www.sciencedirect.com/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161&from=globalheader
https://www.sciencedirect.com/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161&from=globalheader
https://www.sciencedirect.com/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161&from=globalheader
https://www.sciencedirect.com/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161&from=globalheader
https://www.sciencedirect.com/user/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161&from=globalheader
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161
https://www.sciencedirect.com/user/institution/login?targetURL=%2Fscience%2Farticle%2Fpii%2FS2214785320348161
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/browse/journals-and-books
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search
https://www.sciencedirect.com/search


process can be implemented through analysis of the experimental results and

selection of compatible combination of parameters. The analysis of the experimental

results can be done with the help of statistical tools such as ANOVA analysis etc. and

optimization can be carried out with methods like GRA, Response surface

methodology etc [7], [8], [9]. The WEDM process is widely used in industries to make

minute holes, intrinsic profiles etc in dies steel materials such as High Chromium high

carbon steel and EN31 alloy steel [10]. In this work, Response Surface methodology is

utilized for modeling and study the interaction between the input parameters [11],

[12], [13], [14], [15], [16].

Section snippets

Experimentation

The input parameters are varied in equal intervals in 3 levels. L 27 orthogonal array is

used to conduct the experiments. The parameters Pulse ON time, Pulse OFF time and

Current is varied. The responses Machining time and Surface Roughness is measured.

Circular holes are made in the plate by varying the Pulse ON time between the ranges

of 8 to 12 sec whereas the Pulse OFF time has been varied form a range of 15 sec to

29 s. The current was varied between the range of 3 to 5 amps. The cutting…

Result discussion

Fig. 1 shows the effect of pulse on time and pulse off time on the surface roughness.

The surface roughness remains constant throughout the span of pulse off time. There

is a linear increase in surface roughness when pulse on time increases gradually. The

maximum surface roughness is obtained in 12 sec in pulse on time and the minimum

surface roughness obtained in 15 sec pulse off time. The minimum surface roughness

obtained in 8 sec pulse on time. Fig. 2 shows the effect of pulse on time and…

Conclusions
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Upon experimentation and analysis, the following inferences are made.

• The surface roughness remains constant throughout the span of pulse off

time and there is a linear increase in surface roughness when pulse on

time increases gradually. An exponential increase in machining time is

found when the current increases gradually.…

• The pulse OFF time is identified as the most influential parameter for MT

and Pulse OFF time for SR.…

• The models formed for machining time can be used to predict the MT

for…

…

CRediT authorship contribution statement

S. Dinesh: Conduction of Experiments and Result Discussion. T. Parameswaran Pillai:

Design of experiments and Literature. A. Parthiban: Qulaity Check and Language

Editing. K. Rajaguru: Resources, Writing - review & editing.…

Declaration of Competing Interest

The authors declare that they have no known competing financial interests or

personal relationships that could have appeared to influence the work reported in this

paper.…

Special issue articles Recommended articles

References (16)

N. Sharma et al.

Procedia Eng. (����)

G. Ugrasen et al.

Procedia Materials Science (����)

Bijaya Bijeta Nayak et al.

Eng. Sci. Tech. Int. J. (����)

Modelling of WEDM process for machining ASTM 52100 steel - Sci... https://www.sciencedirect.com/science/article/abs/pii/S2214785320348161

3 of 5 12-09-2024, 12:26



Sachin Ashok Sonawane M.L. Kulkarni, J. of King Saud University – Engineering

Sciences 30 (2018)...

Ravindranadh Bobbili, V. Madhu, A.K. Gogia, Engg. Science and Tech., an Int. J. 18

(2015)...

G. Rajyalakshmi

Indian J. Sci. Tech. (����)

Md Ehsan Asgar, Ajay Kumar Singh Singholi, IOP Conf. Series: Materials Science and

Engg. (2018)...

B. Suresh kumar et al.

Mechanika (����)

There are more references available in the full text version of this article.

Cited by (6)

Experimental optimization of corrosion rate analysis for AA 5083 - Titanium

Diboride (TiB2) composites

����, Materials Today: Proceedings

Citation Excerpt :

…The chemical elements composition of Aluminium alloy 5083 is demonstrated in the Table 1.

The Titanium Diboride reinforced particles has high strength and excellent wear resistance at

maximum temperature, it is also a hard material and used for making extrusion dies, cutting

tools etc. [14-20]. Mbfe - Before immersion weight (g)…

Show abstract

Modeling and parametric optimization of electrical discharge machining on

casted composite using central composite design

����, International Journal on Interactive Design and Manufacturing

Investigation and Optimization of Cutting Performance of High Chrome

White Cast Iron by Wire Erosion

����, Arabian Journal for Science and Engineering

Modelling of WEDM process for machining ASTM 52100 steel - Sci... https://www.sciencedirect.com/science/article/abs/pii/S2214785320348161

4 of 5 12-09-2024, 12:26

https://www.sciencedirect.com/science/article/pii/S2214785320368012
https://www.sciencedirect.com/science/article/pii/S2214785320368012
https://www.sciencedirect.com/science/article/pii/S2214785320368012
https://www.sciencedirect.com/science/article/pii/S2214785320368012
https://www.sciencedirect.com/science/article/pii/S2214785320368012
https://www.sciencedirect.com/science/article/pii/S2214785320368012
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s12008-023-01323-7
https://doi.org/10.1007/s13369-023-07930-6
https://doi.org/10.1007/s13369-023-07930-6
https://doi.org/10.1007/s13369-023-07930-6
https://doi.org/10.1007/s13369-023-07930-6
https://doi.org/10.1007/s13369-023-07930-6
https://doi.org/10.1007/s13369-023-07930-6
https://doi.org/10.1007/s13369-023-07930-6
https://doi.org/10.1007/s13369-023-07930-6


Physicomechanical nature of acoustic emission preceding wire breakage

during wire electrical discharge machining (Wedm) of advanced cutting tool

materials

����, Metals

Acoustic Monitoring of Stability and Productivity of Wire Electrical

Discharge Machining (WEDM)

����, ���� International Multi-Conference on Industrial Engineering and Modern

Technologies, FarEastCon ����

Effect of WEDM process parameters on surface roughness and waviness of

inconel 603XL

����, Journal of New Materials for Electrochemical Systems

View full text

© ���� Elsevier Ltd. All rights reserved. Selection and peer-review under responsibility of the scientific committee of

the International Conference on Newer Trends and Innovation in Mechanical Engineering: Materials Science.

All content on this site: Copyright © ���� Elsevier B.V., its licensors, and contributors. All rights are reserved, including those for text and data

mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

Modelling of WEDM process for machining ASTM 52100 steel - Sci... https://www.sciencedirect.com/science/article/abs/pii/S2214785320348161

5 of 5 12-09-2024, 12:26

https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.3390/met11111865
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.1109/FarEastCon50210.2020.9271244
https://doi.org/10.14447/jnmes.v23i1.a06
https://doi.org/10.14447/jnmes.v23i1.a06
https://doi.org/10.14447/jnmes.v23i1.a06
https://doi.org/10.14447/jnmes.v23i1.a06
https://doi.org/10.14447/jnmes.v23i1.a06
https://doi.org/10.14447/jnmes.v23i1.a06
https://doi.org/10.14447/jnmes.v23i1.a06
https://doi.org/10.14447/jnmes.v23i1.a06
https://www.sciencedirect.com/science/article/pii/S2214785320348161
https://www.sciencedirect.com/science/article/pii/S2214785320348161
https://www.sciencedirect.com/science/article/pii/S2214785320348161
https://www.sciencedirect.com/science/article/pii/S2214785320348161
https://www.elsevier.com/
https://www.elsevier.com/
https://www.relx.com/
https://www.relx.com/

