W E

Dr. Sumita Chaturvedi is an accomplished academician and researcher with over 15 years
teaching and research experience in the field of Mechanical Engineering. She is currently serving
as an Associate Professor in Mechanical Engineering Department at Integral University, Lucknow.
She earned her Ph.D. with a specialization in Lubrication Analysis of Metal-on-Metal Hip
Implants, where she applied finite element simulation techniques to evaluate implant performance
under various operating conditions. Her research contributes significantly to the field of tribology
and biomedical applications in mechanical engineering. Chaturvedi has a strong academic and
research portfolio, with over numbers of publications in reputed international journals and
conferences, including SCI and Scopus-indexed journals. She has edited a book titled Welding
Technology and contributed to several book chapters. She is also an innovator with four granted
patents in emerging areas such as [oT, a ve manufacturing, and robotics. Her areas of expertise
include Computer Integrated Manufacturing (CIM), Flexible Manufacturing Systems (FMS),
FANUC robot programming, additive manufacturing, advanced welding technologies, and
bio-composite materials. She has actively contributed to interdisciplinary research in automation,
smart manufacturing, and sustainable engineering solutic

Dr. Mohd Faizan Hasan is an accomplished academician, researcher, and author with more than

15 years of teaching experience in the field of Mechanical Engineering, along with | years of
industrial experience. He is currently serving as Associate Professor in the Department of

Mechanical Engineering at Integral University, Lucknow. He holds a Ph.D. from Integral

ucknow (2022), M.Tech. in Industrial Engineering and a B.Tech. in Mechanical
Engineering from Integral University, Lucknow. His major research interests include Production
Engineering, Machining, EDM, Hybrid EDM etc. He has made significant contributions to
research with numerous publications in SCI and SCOPUS indexed journals, peer-reviewed

journals, conference proceedings, and book chapters. His work has earned notable academic

recognition through citations, patents, and active research supervision at Ph.D., M.Tech., and
B.Tech. levels. As an author, Dr. Mohd Faizan Hasan combines extensive teaching experience,
industrial exposure, and research excellence to present concepts in a clear, practical, and
student-friendly manner, making this book highly valuable for students, researchers, and
academicians in Mechanical Engineerir

Dr. Shahnwaz Alam is an accomplished academician, researcher, and author with more than 2

years of teaching experience in the field of Mechanical Engineering, along with 4 years of
industrial experience. He is currently serving as Associate Professor in the Department of
Mechanical Engineering at Integral University, Lucknow. Dr. Shahnwaz Alam holds a Ph.D. from

Integral University, Lucknow (2012), an M.Tech. in Industrial tem Engineering from KNIT,
UPTU Lucknow, and a B.Tech. in Mechanical Engineering from MMTU Gorakhpur.His major

research interests include Production Engineering, Welding Technology, computational analysis of

microchannel heat sinks, and innovative micromixer designs for enhanced fluid mixing, including
simple and vortex configurations. He has made significant contributions to research with numerous
publicatio in SCI and S US indexed journals, peer-reviewed journals, conference
proceedings, and book chapters. His work has earned notable academic recognition through
citations, patents, and active research supervision at Ph.D., M.Tech., and B.Tech. levels. As an
author, Dr. Shahnwaz Alam combines extensive teaching experience, industrial exposure, and
research excellence to present concepts in a clear, practical, and student-friendly manner, making
this book highly valuable for students, researchers, and academicians in Mechanical Engineering.

Google Play

CREATE READERS

BOOK RIVERS  amazon

" BOOK AVAILABLE
P> EocePiay | Flipkart [
9 "789368"842385

SNOILVOI'IddV 2 TVIIdLVIN AHONVAAYV NI SANFIL DNIDIHINA

Dr. Sumita Chaturvedi

Dr. Mohd Faizan Hasan
Dr. Shahnawaz Alam



EMERGING TRENDS IN ADVANCED
MATERIAL & APPLICATIONS

DR. SUMITA CHATURVEDI
DR. MOHD FAIZAN HASAN
DR.SHAHNAWAZ ALAM
Faculty of Engineering & IT
Mechanical Engineering Department

Integral University, Lucknow (U.P)

X

BOOK RIVERS

WE CREATE READERS




No part of this publication may be reproduced, transmitted or
stored in a retrieval system, in any form or by any means,
electronic, mechanical, photocopying recording or otherwise,
without the prior permission of the author.

Published by: - Book Rivers
Website: - https://www.bookrivers.com/

Email: publish@bookrivers.com

First Print Edition - 2026
Copyright©: Authors
Title: Emerging Trends in Advanced Material & Applications

Authors: Dr. Sumita Chaturvedi, Dr. Mohd Faizan Hasan, Dr.
Shahnawaz Alam

All Rights Reserved
ISBN: 978-93-6884-238-5
MRP: 399 /-INR

(Printed in India)



Preface

It gives me immense pleasure to present this book, which brings
together a diverse collection of research works reflecting the
evolving landscape of mechanical engineering, manufacturing
technology, and sustainable design. The chapters compiled in this
volume represent a thoughtful blend of theoretical insight,
experimental investigation, and practical application, making it a
valuable contribution for students, researchers, and professionals
alike.

The book begins with detailed studies on Wire Electrical
Discharge Machining (WEDM), focusing on optimization of
process parameters using Taguchi’s method and performance
analysis of wire electrodes during machining of austenitic steel
alloys. These chapters highlight the importance of precision
manufacturing and statistical techniques in improving machining
efficiency and product quality.

Further enriching the content, the work on line balancing using a
Six Sigma approach addresses real-world production challenges,
demonstrating how systematic methodologies can enhance
productivity and reduce inefficiencies in industrial workstations.
The inclusion of ergonomic design for VDT workstations tailored
for specially abled individuals reflects a strong commitment to
human-centered design and inclusivity in engineering practices.

The book also explores innovative applications of materials and
design through chapters on artificial limbs using fiber-reinforced
polymer composites and vibration transmissibility in stone cutter
handles with different rubber fillings. These studies emphasize the
role of engineering in improving quality of life and occupational
safety.

Advanced simulation and analysis techniques are well represented
through finite element analysis of nonlinear thermal contact
problems and truck chassis analysis using steel and carbon fiber
components. These contributions showcase the increasing reliance
on computational tools to predict performance and optimize
structural designs.



Finally, the chapter on fly ash composite bricks presents a
sustainable approach to construction materials, aligning with
global efforts toward environmental conservation and resource
efficiency. It underlines the significance of integrating
sustainability into engineering solutions.

Overall, this book serves as a comprehensive resource that bridges
traditional manufacturing practices with modern advancements in
materials, optimization techniques, ergonomics, and sustainability.
The collaborative efforts of the authors reflect dedication,
innovation, and a forward-thinking approach to engineering
challenges.

I am confident that this volume will inspire further research and
provide valuable insights to its readers.

Dr. Sumita Chaturvedi
Dr. Mohd Faizan Hasan

Dr. Shahnawaz Alam
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