Preface

It was a great pleasure to welcome all the participants in the 9" International Conference on
Material Science and Engineering Technology (ICMSET 2020), the 9" International Conference on
Nanostructures, Nanomaterials and Nanoengineering 2020 (ICNNN 2020), and the 5 International
Conference on Materials Technology and Applications (ICMTA 2020) held virtually in Kyoto,
9-11 October 2020. The conference was dedicated to new research developments and advances in the
fields of material science and engineering technology. The conference was held virtually online due
to the COVID-19 pandemic.

The key goal of the conference was to bring the academic scientists, engineers, and industry
researchers together to exchange and share their expertise, experience and research results, and
discuss the challenges and future directions in their specialized areas of research in these fields. One
professor from Hong Kong and one professor from the USA delivered the keynote lectures about the
state of the art research in their areas of expertise. International researchers from several countries
participated in the conference.

The conference provided a golden opportunity for the students, researchers, and engineers to
interact with the experts and specialists to discuss technical matters and future directions of research.

The proceeding of the conference consists of papers from the universities, research institutes,
and industry. The papers were selected after a rigorous peer-review by the conference committee
members and international reviewers. The papers provide the readers with an overview of many
recent advances in the fields related to materials science and engineering technology, including
modeling, analysis, computation, and optimization procedures, as well as the experimental methods
of the research.

I would like to thank all the authors who have contributed to this volume and also to the
members of the organizing committee, reviewers, speakers, chairpersons, sponsors, and the
conference participants for their support of the conference.

Prof. Ramesh K. Agarwal, Conference Chair
Washington University in St. Louis, USA

All rights reserved. No part of contents of this paper may be reproduced, processed or transmitted in any form or by any means without the written
permission of Trans Tech Publications Ltd, www.scientific.net. (#0-08/09/25,10:57:35)



Committees

Conference Chair

Ramesh K. Agarwal, Washington University in St. Louis, USA

Program Chairs

Hideki Aoyama, Keio University, Japan
Jun Song CHEN, University of Electronic Science and Technology of China
Aleksey Vedyagin, Boreskov Institute of Catalysis SB RAS, Russia

Poster Session Chair

Marvin Herrera, University of the Philippines Los Banos, Philippines

Publicity Chairs

Mohamed Abdel-Hady Gepreel, Egypt-Japan University of Science and Technology, Egypt
Rinlee Butch Cervera, University of the Philippines Diliman, Philippines
Carlos Rolando Rios-Soberanis, Centro de Investigacion Cientifica de Yucatan, Mexico

Technical Committees

Abdulhalik Karabulut, Ataturk University, Turkey

Anucha Watcharapasorn, Chiang Mai University, Thailand

Atef Hamada, Kerttu Saalasti Institute, FMT Group - University of Oulu, Finland
Chil-Chyuan Kuo, Ming Chi University of Technology, Taiwan

D. Ananthapadmanaban, SSN College of Engineering, India

Der-Cherng Liaw, National Chiao Tung University, Taiwan

Ferdi Akman, Bingdl University, Turkey

Gobinda Gopal Khan, Tripura University (A Central University), India
Hideaki Tsukamoto, HOSEI University, Japan

Hira Meidia, Universitas Multimedia Nusantara, Indonesia

Indriana Kartini, Universitas Gadjah Mada, Indonesia

Ir. Marwan, Universitas Syiah Kuala, Indonesia

Jirapornchai Suksaeree, Rangsit University, Thailand

Jui-Fen Chang, National Central University, Taiwan

K. Vignarooban, University of Jaffna, Sri Lanka

Kah Hon Leong, Universiti Tunku Abdul Rahman, Malaysia

Khairul Anuar Mat Amin, Universiti Malaysia Terengganu, Malaysia

Koay Mei Hyie, Universiti Teknologi MARA Shah Alam, Malaysia

Kowit Piyamongkala, KMUTNB, Thailand

Krit Somnuk, Prince of Songkla University, Thailand

Liang An, The Hong Kong Polytechnic University, Hong Kong SAR, China
Mahmoud Abdelhafiz Mahmoud Mohamed, Military Technical College, Egypt
Marco Miguel P. Parel, University of the Philippines Los Baiios, Philippines



Mary Donnabelle Balela, University of the Philippines, Philippines
Mehmet Yetmez, Zonguldak Bulent Ecevit University, Turkey

Mohd Azlan Mohd Ishak, MARA University of Technology, Malaysia
Mohd Idris Shah Ismail, University Putra Malaysia, Malaysia

Nataliia Tarasova, Ural Federal University, Russia

Ng Soo Ai, Universiti Tunku Abdul Rahman, Malaysia

Nik Ahmad Nizam Nik Malek, Universiti Teknologi Malaysia, Malaysia
Nina Ariesta, Nusa Bangsa University, Indonesia

O.L. Shanmugasundaram, K.S.Rangasamy College of Technology, India
Rabiatuladawiyah Bt Md Akhir, Universiti Teknologi MARA (UiTM), Malaysia
Sirirat Wacharawichanant, Silpakorn University

Smith Eiamsa-ard, Mahanakorn University of Technology, Thailand
Srinivasa Rao Pedapati, Universiti Teknologi PETRONAS, Malaysia
Syafigah Saidin, Universiti Teknologi Malaysia, Malaysia

Takaaki Wajima, Chiba University, Japan

Teewara Suwan, Chiang Mai University, Thailand

Thanh-Phong Dao, Ton Duc Thang University, Vietnam

Ubolrat Wangrakdiskul, King Mongkut’s University of Technology North Bangkok, Thailand
Yin Liu, SCP Limited Inc., USA

Yu-Chih Tzeng, National Defense University, Taiwan

Zhou Bingpu, University of Macau, Macau



