
Advanced M
aterials and  

M
anufacturing Engineering II

Edited by 
Ramya Muthusamy  

 Thangaprakash Sengodan

Advanced Materials and  
Manufacturing Engineering II

   TRANS TECH PUBLICATIONS 

ISBN: 978-3-0357-1268-1
Materials Science Forum Vol. 1048
Electronically available at www.scientific.net

R
am

ya M
uthusam

y  
 Thangaprakash S

engodan

Selected peer-reviewed full text papers from the  
3rd International Conference on  
Materials Science and Manufacturing Technology  
(ICMSMT 2021)

MSF.1042_new_editor.indd   1MSF.1042_new_editor.indd   1 10/11/2021   3:49:23 PM10/11/2021   3:49:23 PM



Materials Science Forum
ISSN 0255-5476

Founding Editor:
Fred H. Wöhlbier 

 
Honorary Editor:

Prof. Graeme E. Murch, University of Newcastle, PRC for Geotechnical Science and Engineering, School 
of Engineering; University Drive, Callaghan, Australia, NSW 2308;

Editor in Chief:
Prof. Iulian Antoniac, University Politehnica of Bucharest, Faculty of Materials Science and Engineering;
313 Splaiul Independentei, Bucharest, 060042, Romania;
Prof. Guillermo Requena, German Aerospace Center (DLR), Institute of Materials Research;  
Köln, DE-51170, Germany;
Editorial Advisory Board: see back inside cover.  

Aims and Scope:  
“Materials Science Forum” specializes in the publication of thematically complete volumes from 
international conference proceedings and complete special topic volumes. We do not publish stand-alone 
papers by individual authors. 
“Materials Science Forum” is a peer-reviewed journal which covers all aspects of theoretical and practical 
research of materials science: synthesis, analysis of properties, technology of materials processing and their 
use. 
“Materials Science Forum” is one of the largest periodicals in its field. 

Abstracted/Indexed in:
SCOPUS www.scopus.com.
REAXYS www.reaxys.com.
Ei Compendex www.ei.org/.
Chimica https://www.elsevier.com/solutions/engineering-village/content#chimica.
SCImago Journal & Country Rank (SJR) www.scimagojr.com.
Inspec (IET, Institution of Engineering Technology) www.theiet.org.
Chemical Abstracts Service (CAS) www.cas.org.
Google Scholar scholar.google.com.
GeoRef www.americangeosciences.org/georef.
NASA Astrophysics Data System (ADS) http://www.adsabs.harvard.edu/.
INIS Atomindex (International Nuclear Information System) https://inis.iaea.org.
Cambridge Scientific Abstracts (CSA) www.csa.com.
ProQuest www.proquest.com.
Ulrichsweb www.proquest.com/products-services/Ulrichsweb.html.
EBSCOhost Research Databases www.ebscohost.com/.
CiteSeerX citeseerx.ist.psu.edu.
Zetoc zetoc.jisc.ac.uk.
EVISA http://www.speciation.net/Public/Linklists/EVISA.html.
Index Copernicus Journals Master List www.indexcopernicus.com.
WorldCat (OCLC) www.worldcat.org. 

Internet: 
The book/ebook is available in full text via www.scientific.net/book
 
ISSN print 0255-5476   ISSN web 1662-9752

 Trans Tech Publications Ltd
Kapellweg 8  •  CH-8806 Baech  • Switzerland 

Fax +41 (44) 922 10 33  •  e-mail: office@scientific.net
https://www.scientific.net

Materials Science Forum
ISSN 0255-5476

Editorial Board:

Prof. Dezső L. Beke  
University of Debrecen, Department for Solid State 
Physics; Bem tér 18/b, Debrecen, 4026, Hungary;

Prof. Giorgio Benedek  
University of Milano Bicocca, Department of 
Materials Science; U5, Universitá di Milano-
Bicocca, Via R. Cozzi 55, Milano, 20125, Italy;

Dr. Giacomo Benvenuti
ABCD Technology; Switzerland; 

Prof. Anil K. Bhatnagar  
University of Hyderabad, School of Physics and 
School of Engineering; Hyderabad, India, 500046;

Prof. Chi Ming Chan  
Hong Kong University of Science and Technology, 
Department of Chemical and Biomolecular 
Engineering, Clear Water Bay; Kowloon, China;

Dr. Abel S. Fenta
CERN; Genève, CH-1211, Switzerland; 

Roberto B. Figueiredo 
Federal University of Minas Gerais, Department 
of Metallurgical and Materials Engineering; Belo 
Horizonte, MG, 30, Brazil, 31270-901;

Prof. Hermann G. Grimmeiss  
Lund University, Department of Solid State 
Physics; Box 118, Lund, 221 00, Sweden;

Prof. Jerzy Jedlinski  
AGH University of Science and Technology, 
Faculty of Materials Science and Ceramics, 
Department of Physical Chemistry and Modeling 
of Processes and Surface Engineering; al. 
Mickiewicza 30, Kraków, 30-059, Poland;

Prof. Megumi Kawasaki  
Oregon State University, School of Mechanical, 
Industrial and Manufacturing Engineering; 204 
Rogers Hall, Corvallis, USA, 97331;

Prof. Terence G. Langdon  
University of Southampton, Faculty of Engineering 
and the Environment; Lanchester Building (Bldg. 
7), Highfield Campus, Southampton, United 
Kingdom, SO17 1BJ;

Prof. Jai Sung Lee  
Hanyang University, Department of Metallurgy 
and Materials Science; 55 Daehak-no, Sangnok-gu, 
Ansan, Korea, South, 426-791;

Prof. Eric J. Mittemeijer  
Max Planck Institute for Intelligent Systems; 
Heisenbergstrasse 3, Stuttgart, 70569, Germany;

Prof. Stephen J. Pearton  
University of Florida, Department of Materials 
Science and Engineering; Gainesville, USA,    
32611-6400;

Prof. Vassilis Pontikis  
Commissariat à l’Energie Atomique et les Energies 
Alternatives (CEA), CEA-Saclay; Bdg. 524,          
Gif-sur-Yvette, 91191, France;

Prof. András Roósz  
Hungarian Academy of Sciences, Miskolc 
University (HAS-MU); Miskolc-Egyetemváros, 
3515, Hungary;

Prof. David N. Seidman  
Northwestern University, Department Materials 
Science and Engineering; Cook Hall, 2220 Campus 
Drive, Evanston, USA, 60208;

Dr. Ching Hua Su  
NASA/Marshall Space Flight Center, EM31 
NASA/Marshall Space Flight Center; Huntsville, 
USA, 35812;

Prof. David Tomanek  
Michigan State University, Physics and Astronomy 
Department; 567 Wilson Road, East Lansing, USA, 
MI 48824-6455;

Prof. A.S. Wronski  
University of Bradford, School of Engineering, 
Design and Technology; West Yorkshire, Bradford, 
United Kingdom, BD7 1DP;

Emeritus Prof. David J. Young  
University of New South Wales, School of 
Materials Science and Engineering; Sydney, 
Australia,       NSW 2052;`

 Trans Tech Publications Ltd
Kapellweg 8  •  CH-8806 Baech  • Switzerland 

Fax +41 (44) 922 10 33  •  e-mail: office@scientific.net
https://www.scientific.net

MSF.1042_new_editor.indd   2MSF.1042_new_editor.indd   2 10/11/2021   3:49:23 PM10/11/2021   3:49:23 PM



Advanced Materials and  
Manufacturing Engineering II 

Selected peer-reviewed full text papers from the  
3rd International Conference on 

 Materials Science and Manufacturing Technology  
(ICMSMT 2021) 

Edited by 
Ramya Muthusamy  

Thangaprakash Sengodan 





 

Advanced Materials and 
Manufacturing Engineering II 

Selected peer-reviewed full text papers from the 
3rd International Conference on  

Materials Science and Manufacturing Technology 
(ICMSMT 2021) 

Selected peer-reviewed full text papers from the  
3rd International Conference on Materials Science and 

Manufacturing Technology (ICMSMT 2021),  
April 08-09, 2021, Tamil Nadu, India 

Edited by 

Ramya Muthusamy and Thangaprakash Sengodan 
 



Copyright  2022 Trans Tech Publications Ltd, Switzerland 
 
All rights reserved. No part of the contents of this publication may be reproduced or 
transmitted in any form or by any means without the written permission of the 
publisher. 
 
Trans Tech Publications Ltd 
Kapellweg 8 
CH-8806 Baech 
Switzerland 
https://www.scientific.net 

 

Volume 1048 of  
Materials Science Forum 
ISSN print 0255-5476 
ISSN web 1662-9752 

 

Full text available online at http://www.scientific.net 

 

 

 

 

Distributed worldwide by  
Trans Tech Publications Ltd  
Kapellweg 8 
CH-8806 Baech 
Switzerland  
Phone: +41 (44) 922 10 22  
Fax: +41 (44) 922 10 33  
e-mail: sales@scientific.net  

 



Preface 
 
 

Materials and technologies are significant elements for all kinds of high-tech industries that 
pave the road for advancements in the manufacturing area. With the rapid development of computer 
technology, communications technology, and network technology, the traditional manufacturing 
process has evolved to intelligent manufacturing that is more technologically flexible and efficient. 

The Third International Conference on Materials Science and Manufacturing Technology 2021 
(ICMSMT 2021) was a premier interdisciplinary platform for researchers, academicians, and 
practitioners worldwide to present recent developments in materials sciences and manufacturing 
technology. The third edition of the ICMSMT conference series (ICMSMT 2021) has been organized 
with partnered by Akshaya College of Engineering and Technology, Coimbatore, and Diligentec 
Solutions, Coimbatore, India. The conference received submissions from 9 countries, and the editorial 
board of ICMSMT has accepted the papers after the stringent screening and review process. CMSMT 
is a scientific event and aimed to be conducted in the second week of April every year. 

Due to the COVID-19 outbreak worldwide, followed by the national and international travel 
restrictions, the ICMSMT 2021 was organized in an online model. Each presenter was given ten 
minutes for the presentation and three minutes for queries and discussion. The entire meeting has 
been conducted using the Google Meet platform. 

 
 

Dr. Ramya Muthusamy 
Editor / Chair – TPC 

ICMSMT 2021 
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