
    

    Skip to content

    
    
        
            
                

            
        
    
    

    
    
            














    
    
    
        
        
            


    
        
        Should you have institutional access?
        Here's how to get it ...
    




        
        
        
            

    
    
        [image: De Gruyter]
    

            
                

        
    
    
        
            
                
                
                    
                

            

        

    


    

                
                
                    
                    
                        
                            
                        
                        
                            € EUR - Euro

                            £ GBP - Pound

                            $ USD - Dollar

                        

                    

                    
                    
                        
                        EN
                        
                        
                        
                            
                            English
                            
                        
                            
                            Deutsch
                            
                        
                        

                    

                    
                    


    



    
    0


                    
                    

                

            

        
        
        
            







    
    
    
        Subjects
    

    
        Skip section

        
            Browse Publications By Subject
        
        

        
            
                
                    	
                                
                                    Architecture and Design
                                
                            
	
                                
                                    Arts
                                
                            
	
                                
                                    Asian and Pacific Studies
                                
                            
	
                                
                                    Business and Economics
                                
                            
	
                                
                                    Chemistry
                                
                            
	
                                
                                    Classical and Ancient Near Eastern Studies
                                
                            
	
                                
                                    Computer Sciences
                                
                            
	
                                
                                    Cultural Studies
                                
                            
	
                                
                                    Engineering
                                
                            
	
                                
                                    General Interest
                                
                            


                

            
                
                    	
                                
                                    Geosciences
                                
                            
	
                                
                                    History
                                
                            
	
                                
                                    Industrial Chemistry
                                
                            
	
                                
                                    Islamic and Middle Eastern Studies
                                
                            
	
                                
                                    Jewish Studies
                                
                            
	
                                
                                    Law
                                
                            
	
                                
                                    Library and Information Science, Book Studies
                                
                            
	
                                
                                    Life Sciences
                                
                            
	
                                
                                    Linguistics and Semiotics
                                
                            
	
                                
                                    Literary Studies
                                
                            


                

            
                
                    	
                                
                                    Materials Sciences
                                
                            
	
                                
                                    Mathematics
                                
                            
	
                                
                                    Medicine
                                
                            
	
                                
                                    Music
                                
                            
	
                                
                                    Pharmacy
                                
                            
	
                                
                                    Philosophy
                                
                            
	
                                
                                    Physics
                                
                            
	
                                
                                    Social Sciences
                                
                            
	
                                
                                    Sports and Recreation
                                
                            
	
                                
                                    Theology and Religion
                                
                            


                

            
        

    

    
    
    
        For Authors
    

    
        Skip section

        
            
                For Journal Authors
            
            

            	
        Publish your article
    
	
        The role of authors
    
	
        Promoting your article
    
	
        Abstracting & indexing
    
	
        Publishing Ethics
    


        

        
            
                For Book Authors
            
            

            	
        Why publish with De Gruyter
    
	
        How to publish with De Gruyter
    
	
        Our book series
    
	
        Our subject areas
    


        

        
            
                For Database Authors
            
            

            	
        Your digital product at De Gruyter
    
	
        Contribute to our reference works
    


        

    

    
    
    
        Services
    

    
        Skip section

        
            
                For Librarians
            
            

            	
        Product information
    
	
        Tools & resources
    
	
        FAQs
    
	
        Contacts
    


        

        
            
                For Book Sellers & Library Suppliers
            
            

            	
        Product Information
    
	
        Promotional Materials
    
	
        Orders and Inquiries
    
	
        FAQ for Library Suppliers and Book Sellers
    


        

        
            
                Rights & Permissions
            
            

            	
        Repository Policy
    
	
        Free access policy
    


        

    

    
    
    
        Publications
    

    
        Skip section

        
        
            
                Open Access
            
            

            	
        Books
    
	
        Articles
    
	
        Open Access agreements
    


        

        
        
            
                Publication types
            
            

            	
                    Books
                
	
                    Journals
                
	
                    Databases
                
	
        Database portals
    


        

        
        
            
                
                    
                        Subjects we publish
                    
                    

                

            

            
                
                    
                        	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                    

                
                    
                        	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                    

                
                    
                        	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                    

                
            

        

    

    
    
    
        About
    

    
        Skip section

        
        
            
                
                    
                        Contact
                    
                    

                

            

            
                
                    	
        For Authors
    
	
        Customer service
    
	
        People + Culture
    
	
        Press
    
	
        Sales
    
	
        Journal Management
    


                

                
                    	
        Partner Publishers
    
	
        Open Access
    
	
        Advertising
    
	
        Review Copies
    
	
        Inspection Copies
    
	
        Legal
    


                

            

        

        
        
            Career
            

            	
        How to join us
    
	
        Vacancies
    
	
        Working at De Gruyter
    


        

        
        
            
                About De Gruyter
            
            

            	
        Mission & Vision
    
	
        Imprints
    
	
        History
    
	
        De Gruyter Foundation
    
	
        De Gruyter Ebound
    
	
        Locations
    
	
        Our Responsibility
    


        

        
        
            
                Partnerships
            
            

            	
        Partner publishers
    
	
        Press
    
	
        FAQs
    


        

    



        
    

    
    
        
            
                
                    
                        
                    
                
            
            
                
                    
                    [image: De Gruyter]
                
            
            
                
                


    



    
    0


                
                    
                    
                
            
            

        
    
    
        
            
                
                
                    
                

            

        

    


    

            
                
                    

                    
                    
                

            

        
    


    
    
        
            
                
                    [image: De Gruyter]
                    
                        
                    
                

                
                    
                    
                        
                        
                            
                                
                                    
                                        SUBJECTS
                                    

                                
                            

                            
                                
                                    
                                        Browse Publications By Subject
                                    
                                    	
                                                    
                                                        Architecture and Design
                                                    
                                                
	
                                                    
                                                        Arts
                                                    
                                                
	
                                                    
                                                        Asian and Pacific Studies
                                                    
                                                
	
                                                    
                                                        Business and Economics
                                                    
                                                
	
                                                    
                                                        Chemistry
                                                    
                                                
	
                                                    
                                                        Classical and Ancient Near Eastern Studies
                                                    
                                                
	
                                                    
                                                        Computer Sciences
                                                    
                                                
	
                                                    
                                                        Cultural Studies
                                                    
                                                
	
                                                    
                                                        Engineering
                                                    
                                                
	
                                                    
                                                        General Interest
                                                    
                                                
	
                                                    
                                                        Geosciences
                                                    
                                                
	
                                                    
                                                        History
                                                    
                                                
	
                                                    
                                                        Industrial Chemistry
                                                    
                                                
	
                                                    
                                                        Islamic and Middle Eastern Studies
                                                    
                                                
	
                                                    
                                                        Jewish Studies
                                                    
                                                
	
                                                    
                                                        Law
                                                    
                                                
	
                                                    
                                                        Library and Information Science, Book Studies
                                                    
                                                
	
                                                    
                                                        Life Sciences
                                                    
                                                
	
                                                    
                                                        Linguistics and Semiotics
                                                    
                                                
	
                                                    
                                                        Literary Studies
                                                    
                                                
	
                                                    
                                                        Materials Sciences
                                                    
                                                
	
                                                    
                                                        Mathematics
                                                    
                                                
	
                                                    
                                                        Medicine
                                                    
                                                
	
                                                    
                                                        Music
                                                    
                                                
	
                                                    
                                                        Pharmacy
                                                    
                                                
	
                                                    
                                                        Philosophy
                                                    
                                                
	
                                                    
                                                        Physics
                                                    
                                                
	
                                                    
                                                        Social Sciences
                                                    
                                                
	
                                                    
                                                        Sports and Recreation
                                                    
                                                
	
                                                    
                                                        Theology and Religion
                                                    
                                                


                                

                            

                        

                        
                        
                            
                                
                                    FOR AUTHORS
                                
                            

                            
                                
                                    
                                        
                                            For Journal Authors
                                        
                                        	
        Publish your article
    
	
        The role of authors
    
	
        Promoting your article
    
	
        Abstracting & indexing
    
	
        Publishing Ethics
    



                                        
                                            For Book Authors
                                        
                                        	
        Why publish with De Gruyter
    
	
        How to publish with De Gruyter
    
	
        Our book series
    
	
        Our subject areas
    



                                        
                                            For Database Authors
                                        
                                        	
        Your digital product at De Gruyter
    
	
        Contribute to our reference works
    


                                    

                                

                            

                        

                        
                        
                            
                                
                                SERVICES
                                
                            

                            
                                
                                    
                                        
                                            For Librarians
                                        
                                        	
        Product information
    
	
        Tools & resources
    
	
        FAQs
    
	
        Contacts
    



                                        
                                            For Book Sellers & Library Suppliers
                                        
                                        	
        Product Information
    
	
        Promotional Materials
    
	
        Orders and Inquiries
    
	
        FAQ for Library Suppliers and Book Sellers
    



                                        
                                            Rights & Permissions
                                        
                                        	
        Repository Policy
    
	
        Free access policy
    


                                    

                                

                            

                        

                        
                        
                            
                                
                                    PUBLICATIONS
                                
                            

                            
                                
                                    
                                        
                                            Open Access
                                        
                                        	
        Books
    
	
        Articles
    
	
        Open Access agreements
    



                                        
                                        Publication types
                                        
                                        	
                                                Books
                                            
	
                                                Journals
                                            
	
                                                Databases
                                            
	
        Database portals
    



                                        
                                            Subjects we publish
                                        
                                        
                                            	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                                        
                                            	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                                        
                                            	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                                        
                                    

                                

                            

                        

                        
                        
                            
                                
                                    ABOUT
                                
                            

                            
                                
                                    
                                        
                                            Contact
                                        
                                        	
        For Authors
    
	
        Customer service
    
	
        People + Culture
    
	
        Press
    
	
        Sales
    
	
        Journal Management
    



                                        
                                            Career
                                        
                                        	
        How to join us
    
	
        Vacancies
    
	
        Working at De Gruyter
    



                                        
                                            About De Gruyter
                                        
                                        	
        Mission & Vision
    
	
        Imprints
    
	
        History
    
	
        De Gruyter Foundation
    
	
        De Gruyter Ebound
    
	
        Locations
    
	
        Our Responsibility
    



                                        
                                            Partnerships
                                        
                                        
	
        Partner publishers
    



                                            	
        Press
    



                                            	
        FAQs
    


                                        
                                    

                                

                            

                        

                    


                    
                        
                        
                            Change language
                        
                        
                            
                                
                                    English
                                
                            
                                
                                    Deutsch
                                
                            
                        


                        
                        
                            Change currency
                        
                        
                            € EUR
                            £ GBP
                            $ USD
                        

                    

                

            

        

    

    

    



        
    
    [image: ]



    
    



    
        
            
                
                    
                
                
        Your purchase has been completed.  Your documents are now available to view.

        
            
        

    
            

        

    





    
        


    
    

        





        
        

            
            



  
    







     [image: journal: High Temperature Materials and Processes] 


    
      
        Impact Factor: 1.5
      
    
  




            
            
                
                
                    


        
        
                
                    
                        [image: BY 4.0 license]
                    
                
            
        
        Open Access
    

                    
                        
                            Published since 
    January 1, 1984

                        
                    
                

                
                High Temperature Materials and Processes

                
                
                
                
                    ISSN:
                    2191-0324
                

                
                
                    


    




    
            
                
                    Editor-in-chief: Hiroyuki Fukuyama
                
            

        




    




    




    




    




    




    




    



                

                
                
                    
                        
                            Submit manuscript
                        

                    
                
            

        


        
        
            

                
                
                    
                        	
                                
                                    Overview

                                .
                            
	
                                    
                                        Latest issue

                                    
                                
	
                                    
                                        Issues

                                    
                                
	
                                
                                    Ranking

                                
                            
	
                                    
                                        Submit

                                    
                                
	
                                
                                    Editorial

                                
                            


                    

                    
                    

                        
                        
                            Overview

                            
                            
                                

    
        
            About this journal

        
        
            High Temperature Materials and Processes (HTMP) offers an international publication forum for new ideas, insights, and results related to high-temperature materials and processes in science and technology. The journal publishes original research papers, short communications, reviews articles, Topical and Special Issues papers of high-temperature materials and processes. 
 Get easy access to the whole content of High Temperature Materials and Processes with only one click! All most cited and most downloaded articles of HTMP at your fingertips! 
 Table of contents 2020 & 2021 
 Aims and Scope:　 
 The Editorial Office of HTMP puts emphasis on the multi-disciplinary nature of high-temperature materials and processes for various materials in a variety of states. Subject areas suitable for publication include, but are not limited to, the following: 
 

 	High-temperature applications and behavior of metals and alloys, intermetallic compounds, oxide ceramics, and non-oxide ceramics such as nitrides, carbides, borides, and graphite, 


 
 	Polymers, glasses, glassy metals, composite materials, 


 
 	Oxidation and environmental attack, 


 
 	High-temperature corrosion, 


 
 	Design with high-temperature materials, 


 
 	Processes for achieving high temperature, 


 
 	Processing of materials involving lasers, plasma, and arc sources, 


 
 	Materials and processes involved in using solar energy, 


 
 	Materials in nuclear energy applications, 


 
 	Thermochemistry, 


 
 	Kinetics of reactions, 


 
 	Liquid metal processing, 


 
 	Rapid solidification processes. 


 For the information on Article Processing Charges please go to the Supplementary Materials section below and view "Article Processing Charges" document (in PDF). 
 Detailed information on Editorial Policy, Publication Ethics, Instructions for Authors, etc. can be found below in the Supplementary Materials section. 

        

    



                            

                            
                                

    
        
            Your Benefits

        
        
            From volume 2019, High Temperature Materials and Processes has become an open access journal. Publication costs are covered by so-called Article Processing Charges (APC), paid by authors' affiliated institutions, funders or sponsors. All manuscripts published since 2019 are subject to APC. 
 
 Why submit 
 
 As an Author of Journal Name, You benefit from　 
 	fair and constructive peer review 
	quick online publication of accepted papers (continuous publication model) · language polishing services upon acceptance for authors from non-English speaking regions 
	no limitations on colour figures and word count in published articles 
	all articles are freely available to the academic community worldwide without any restrictions · promotion of published papers to readers and citers 
	distribution to open access directories (such as DOAJ) and thousands of libraries worldwide 
	liberal policies on copyrights (authors retain copyright) and on self-archiving (no embargo periods) · secure archiving by De Gruyter and the independent archiving service Portico 

 
 Article Processing Charges 　 
 In order to sustain the publishing process, each article accepted for publication in High Temperature Materials and Processes is subject to an Article Processing Charge of €1000. This fee is used to cover the costs of the peer-review process, professional typesetting and copyediting, as well as online hosting, long-term preservation, and extensive promotion to potential readers. There is no submission fee. Information regarding payment of the charge will be provided following acceptance for publication. For more information please go to Article Processing Charges. 
 
 Publication Ethics and Editorial Policies 
 
 Detailed information on Editorial Policy, Publication Ethics, Instructions for Authors etc. can be found in the Supplementary Materials section. 
 
 For more information on De Gruyter Publishing Ethics, please see the De Gruyter Guidelines online https://www.degruyter.com/publishing/for-authors/for-journal-authors/publishing-ethics 
 
 Special Issues: 
 
 	 Igniting the sustainable future with cutting-edge high temperature -materials
Guest editors:
Dr. Abhijit Bhowmik, Assistant Professor, Dream Institute of Technology Kolkata, India
abhijit.bhowmik@dreaminstituteonline.com
Dr. Chander Prakash, Professor and Pro-Vice Chancellor,　 Chitkara University, Punjab, India
chander.mechengg@gmail.com
Submission deadline: 10th of December 2024 



 	 A Deep Dive into Machining and Welding Advancements: Materials, Mechanics, and Microstructures
Guest Editors:
Professor Kuldeep Kumar Saxena Institution Division of Research and Development, Lovely Professional University, Phagwara, India, e-mail saxena0081@gmail.com, kuldeep.29429@lpu.co.in
Dr Din Bandhu Institution Department of Mechanical & Industrial Engineering, Manipal Institute of Technology Bengaluru, Manipal Academy of Higher Education, Manipal-576104, Karnataka (India), e-mail din.bandhu@manipal.edu; dinosingh@hotmail.co.uk
Dr Jaykumar Vora, Institution Department of Mechanical Engineering, School of Technology, Pandit Deendayal Energy University, Gandhinagar - 382007, Gujarat (India), e-mail jay.vora@sot.pdpu.ac.in; vorajaykumar@gmail.com
Submissions deadline: 20th of August 2024 

	 Thermal Management and Heat Transfer in Materials for Building Applications
Guest editors:
Professor Paulo F. A. Santos, Associate Professor
Department of Civil Engineering, University of Coimbra, Portugal
pfsantos@dec.uc.pt
Submission deadline: 31st of July 2024 
 

	Advancements in Solar Energy Technologies and Systems for Sustainable Power Generation
Guest Editors:
Dr. Mohammad Nishat Akhtar, School of Aerospace Engineering, Engineering Campus, Universiti Sains Malaysia, Pulau Pinang, Malaysia; nishat@usn.my
Dr. Muhammad Rafiq Khan Kakar, Department of Architecture, Wood and Civil Engineering, Bern University of Applied Sciences (BFH), Burgdorf, Switzerland; muhammad.kakar@bfh.ch
Dr. Supavadee Aramvith, Department of Electrical Engineering Chulalongkorn University, Bangkok, Thailand; supavadee.a@chula.ac.th
Submission deadline: 20th of March 2024 


 	Recent Developments in 3D Printed Carbon Materials to address the energy-related applications
Dr. Imran Khan, Department of Electrical Engineering,　University of Engineering and Technology, Mardan, Pakistan; imran_khan@uetpeshawar.edu.pk
Dr. Peerapong Uthansakul, School of Telecommunication Engineering,　Suranaree University of Technology, Nakhon Ratchasima, Thailand
Dr. Doaa Samy Khafaga, Department of Computer Sciences,　College of Computer and Information Science, Princess Nourah Bint Abdulrahman University,　Riyadh, Saudi Arabia; dskhafga@pnu.edu.sa
Submission deadline: 29th of February 2024 


 
 	Special Issue on Polymer and Composite Materials (PCM) and Graphene and Novel Nanomaterials (GNN)
Guest Editor: Prof. Osman Adiguzel, Firat University, Elazig, Turkey
Submission deadline: 10th of December 2023 

 Topical Issues: 
 

 	The 3rd International Conference on Materials, Manufacturing Processes and Devices
Guest editors:
Zhen He, Jiangsu University of Science and Technology, China
hezhen0826@outlook.com
Wei Gao, The University of Auckland, New Zealand
w.gao@auckland.au.nz
Yuxin Wang, Jiangsu University of Science and Technology, China
ywan943@163.com
Li Yin, Jiangsu University of Science and Technology, China
yinli@just.edu.com
Ting Zhang, Jiangsu University of Science and Technology, China
tingzhang@just.edu.pl
Submission deadline: 15th of May 2024 

 
 
Past Special Issues: 
 Special Issue on the FUTURE MATERIALS 2020, Materials Science & Nanotechnology Conference - February 26-28 2020, Lisbon, Portugal
The honored speakers of the meeting are Prof. Ada E. Yonath (Nobel Laureate 2009) and Prof. Michael Kosterlitz (Nobel Laureate 2016).
Guest Editors:
Leonard Deepak Francis, International Iberian Nanotechnology Laboratory, Portugal
Begoña Espiña, International Iberian Nanotechnology Laboratory, Portugal
All participants of the 2019 AlChE Annual Meeting in Orlando, FL are welcome to submit their manuscripts in this journal on special conditions. For details, please visit this website. 
 	Focus on Hot Deformation of Metal and High Entropy Alloys: Microstructure and Mechanical Properties
Guest Editors: Dr. Kuldeep Kumar Saxena, Division of Research and Developments, Lovely Professional University, Phagwara, India,
Dr. Chander Prakash, School of Mechanical Engineering,Lovely Professional University, Phagwara, India
Dr. Shankar Sehgal, Mechanical Engineering, UIET, Panjab University, Chandigarh, India
Dr. Ajit Behera, National Institute of Technology, Rourkela, India
Submission deadline: 31st of October 2023 


 
 	Special Issue on Materials and Nanomaterials (M&N) with Cooperation of the Sciknowledge Team
Guest Editors: Prof. Ilaria Cacciotti, Engineering Department, University of Rome "Niccolò Cusano", Italy
Prof. Mario Monzón Verona, Mechanical Engineering Department University of Las Palmas de Gran Canaria, Spain
Submission deadline: 30st of November 2022 

Journal Partners: Partnership with Chinese Geosynthetic Conference and International Symposium on Civil Engineering and Geosynthetic (ISCEG) that will be held on Chengdu (China) on 23-27 September 2020. 
 Past Topical Issues 
 	High-temperature Phase Change Materials for Energy Storage
Guest Editors:
Assoc. Prof. Takahiro Nomura, Center for Advanced Research of Energy & Materials, Faculty of Engineering, Hokkaido University, Japan
Assoc. Prof. Kenta Yamanaka, Institute for Materials Research, Tohoku University, Japan
Submission deadline: 30st of November 2022 



 
 	Science and Technology of Solar Energy
Guest Editors:
Dr. Yoshitaro Nose, Kyoto University, Japan
Dr. Issei Suzuki, Tohoku University, Japan
Submission deadline: 1st of July 2022 



 
 	Nuclear Energy Application Materials
Guest Editors:
Prof. Yoshinao Kobayashi, Tokyo Institute of Technology, Japan
Dr. Hidemasa Yamano, Japan Atomic Energy Agency, Japan
Submission deadline: 1st of July 2022 


        

    



                            

                            
                                

    
        
            History

        
        
            Previously published by Freund Publishing House Ltd. 

        

    



                            

                            
                                


                            

                            
                                


                            

                            
                                

    
        
            Abstracting and Indexing

        
        
             








 High Temperature Materials and Processes is covered by the following services:
 	Astrophysics Data System (ADS)
	Baidu Scholar
	Chemical Abstracts Service (CAS) - CAplus
	Chemical Abstracts Service (CAS) - SciFinder
	Chimica
	Chronos Hub
	CNKI Scholar (China National Knowledge Infrastructure)
	CNPIEC - cnpLINKer
	Dimensions
	DOAJ (Directory of Open Access Journals)
	EBSCO (relevant databases)
	EBSCO Discovery Service
	Ei Compendex
	Engineering Village
	Genamics JournalSeek
	GoOA
	Google Scholar
	Index Copernicus
	Inspec
	Japan Science and Technology Agency (JST)
	J-Gate
	Journal Citation Reports/Science Edition
	JournalGuide
	JournalTOCs
	KESLI-NDSL (Korean National Discovery for Science Leaders)
	MyScienceWork
	Naver Academic
	Naviga (Softweco)
	Polymer Library
	Primo Central (ExLibris)
	ProQuest (relevant databases)
	Publons
	QOAM (Quality Open Access Market)
	ReadCube
	Reaxys
	Scilit
	SCImago (SJR)
	SCOPUS
	Semantic Scholar
	Sherpa/RoMEO
	Summon (ProQuest)
	TDNet
	TEMA Technik und Management
	Ulrich's Periodicals Directory/ulrichsweb
	WanFang Data
	Web of Science - Current Contents/Engineering, Computing, and Technology
	Web of Science - Science Citation Index Expanded
	WorldCat (OCLC)
	X-MOL
	Yewno Discover


        Supplementary Materials

        	
                    
                        
                        APC_HTMP_2024
                        
                    
                
	
                    
                        
                        Author Statement
                        
                    
                
	
                    
                        
                        CFP FM2020
                        
                    
                
	
                    
                        
                        CFP High-temperature Phase Change Materials for Energy Storage
                        
                    
                
	
                    
                        
                        CFP Materials and Nanomaterials with Cooperation of the Sciknowledge Team
                        
                    
                
	
                    
                        
                        CFP Nuclear Energy Applications Materials
                        
                    
                
	
                    
                        
                        CFP Polymer and Composite Materials and Graphene and Novel Nanomaterials
                        
                    
                
	
                    
                        
                        CFP Science and Technology of Solar Energy
                        
                    
                
	
                    
                        
                        CFP_HTMP_Carbon Material
                        
                    
                
	
                    
                        
                        CFP_HTMP_Solar Energy
                        
                    
                
	
                    
                        
                        CFP_igniting_future
                        
                    
                
	
                    
                        
                        CFP_machining_welding
                        
                    
                
	
                    
                        
                        CfP_HTMP_april2023
                        
                    
                
	
                    
                        
                        CfP_July_2023
                        
                    
                
	
                    
                        
                        CfP_conferrence-1
                        
                    
                
	
                    
                        
                        Data Sharing Policy
                        
                    
                
	
                    
                        
                        Editorial Policy
                        
                    
                
	
                    
                        
                        Instruction for authors
                        
                    
                
	
                    
                        
                        Manuscript Template
                        
                    
                
	
                    
                        
                        Open Access License
                        
                    
                
	
                    
                        
                        Peer-Review Standards
                        
                    
                
	
                    
                        
                        Privacy Statement
                        
                    
                
	
                    
                        
                        Publication Ethics Statements
                        
                    
                
	
                    
                        
                        SI HTMP_CFP_thermal_heat
                        
                    
                
	
                    
                        
                        Table of Contents 2020 2021
                        
                    
                
	
                    
                        
                        Topical Issue Proposal Form
                        
                    
                


    


 
                            
                            

    
        Topics

        	
                    
                        Chemistry
                    
                
	
                    
                        Engineering
                    
                
	
                    
                        Engineering, other
                    
                
	
                    
                        Introductions and Overviews
                    
                
	
                    
                        Materials Characterization and Properties
                    
                
	
                    
                        Materials Processing
                    
                
	
                    
                        Materials Sciences
                    
                
	
                    
                        Physical Chemistry
                    
                


    



                            
                            
    
    
        
            External Links

            	Online Submission of Manuscripts
	For Journal Authors
	FAQ for Authors and Editors
	Open Access Services at DG
	Repository Policy
	Publishing Ethics
	Privacy Statement


        

    

                        

                        
                        
                                
                                    Latest issue

                                    
                                        
                                            Volume 43 Issue 1

                                        

                                        
                                            
                                                
    January 2024


                                            

                                        
                                    

                                     
Research Articles











    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            Open Access
            January 12, 2024
            
                
                    De-chlorination of poly(vinyl) chloride using Fe2O3 and the improvement of chlorine fixing ratio in FeCl2 by SiO2 addition

                    
                
            

            
                
                    Lan Hong, Tai-lin Li, Lin-hai Ye

                
                
    
            Article number: 20220299
        


            

        

        

            
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
        
                
                
                    

    Download PDF


                
            
    


        

        
            
                
                    
                        Abstract

                        
                            A quantitative investigation of poly(vinyl) chloride (PVC) de-chlorination using Fe 2 O 3 , together with the impact of SiO 2 addition on the co-pyrolysis of PVC and Fe 2 O 3 , was conducted below 673 K in an Ar atmosphere aiming to cut the emission of gaseous Cl⁻ products. It was found that chlorine in PVC can be fixed in FeCl 2 by the reaction between PVC and Fe 2 O 3 . The co-pyrolysis of PVC and Fe 2 O 3 proceeds in two stages with a temperature boundary of around 543 K. Below 543 K, a direct reaction occurs between PVC and Fe 2 O 3 , resulting in a small mass loss ratio and some extent of chlorine fixing ratio in FeCl 2 . However, above 543 K, PVC starts to decompose to release gaseous H 2 , HCl, etc., which react with Fe 2 O 3 through two possible pathways to form FeCl 2 . In Pathway 1, first Fe 2 O 3 is reduced to Fe 3 O 4 by H 2 , followed by the chlorination of Fe 3 O 4 to FeCl 2 by HCl. In Pathway 2, first Fe 2 O 3 is chlorinated to FeCl 3 by HCl, followed by the reduction of FeCl 3 to FeCl 2 by H 2 . The chlorine fixing ratio in FeCl 2 and the volatile generation ratio increase with decreasing PVC content in the initial mixtures. The addition of SiO 2 promotes the chlorine fixing ratio in FeCl 2 and volatile generation, and the impact gets stronger with decreasing PVC content in the mixtures. The chlorine fixing ratio is increased from 70.8 to 82.6% by SiO 2 addition for the mixtures containing 25% PVC, whereas the difference in the chlorine fixing ratio in FeCl 2 caused by SiO 2 addition is negligible for the mixtures containing 90% PVC. Fayalite (Fe 2 SiO 4 ) was not detected in the solid residues after the experiments. After separating FeCl 2 using water leaching, the filter residue, a composite of iron oxide and conjugated polyene, can be used as a raw material for iron-making.
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                        Abstract

                        
                            This study is a process for the preparation of advanced nickel–iron alloys by selective reduction of nickel-poor laterite ores using a variety of reducing agents. The first part of the experiment was the reduction of nickel laterite ore using natural gas; the reduction yielded mostly nickel metal and a small amount of iron forming fine nickel–iron particles. Fine nickel–iron particles are formed through the reduction of nickel and a small amount of iron oxides. These particles are dispersed and embedded within silicates. Additionally, H 2 S present in natural gas reacts with iron oxide, resulting in the formation of FeS. This, in turn, forms a low melting point eutectic with Fe, which reduces surface tension and promotes the growth and aggregation of nickel–iron particles. This study aimed to investigate the effects of various parameters such as roasting temperature, roasting time, natural gas concentration, and nickel laterite pellet on the formation and aggregation of ferronickel particles in low-grade nickel laterite ores. The results showed that the optimum reduction parameters were achieved at 900°C, 120 min, 40% natural gas concentration, and 40–60 mesh nickel laterite size, with roasting temperature being the most important factor followed by natural gas concentration, roasting time, and nickel laterite pellet. Using these parameters, the metallization rates of Ni and Fe were found to be as high as 95.3 and 8.5%, respectively.
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                        Abstract

                        
                            The loss of boron (B) in the rack plate steel during the electroslag remelting process has a significant impact on its mechanical properties. Therefore, it is necessary to design appropriate slags to suppress the loss of B. CaF 2 –CaO–Al 2 O 3 phase diagram was calculated to determine the basic slag. The influence of MgO and B 2 O 3 on the performance of the basic slag was studied to determine the optimal amount of MgO addition. The equilibrium reactions between rack plate steel and the 50.48 mass% CaF 2 –24.81 mass% CaO–24.71 mass% Al 2 O 3 –2 mass% MgO- y mass% B 2 O 3 ( y was 1–10) slag were studied to examine the variation in B content in the steel. Results indicate the presence of a temperature-qualified eutectic point in the CaF 2 –CaO–Al 2 O 3 phase diagram. With an increase in MgO content in the slag, the melting temperature of the basic slag initially decreases and then increases, while the electrical conductivity decreases. On the other hand, B 2 O 3 reduces the melting point of the slag and increases the equilibrium B content in the steel. The 50.48 mass% CaF 2 –24.81 mass% CaO–24.71 mass% Al 2 O 3 –2 mass% MgO- y mass% B 2 O 3 ( y was 5–7) slag can achieve the target range of B content in the steel, and its viscosity meets the requirements of electric slag remelting.
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                            Ultra-thin grain-oriented electrical steel with a thickness of 80 µm is produced by one-step-rolling with industrial grain-oriented electrical steel. The research employs electron back-scattering texture analysis technique to investigate the evolution of deformation and recrystallization textures in this specific steel. Emphasis is placed on examining the origin of {113}<361> grains and their consequential impact on secondary recrystallization. It is revealed that primary, secondary, and tertiary recrystallization phases are integral during the annealing process. The origin of surface {113}<361> grains were result of initial deviated Goss grains with specific shear deformation behavior in cold rolled ultra-thin strips. Additionally, the influence of these grains on texture evolution is predominantly evident during secondary recrystallization. These grains potentially undergo abnormal growth in secondary recrystallization, exploiting high-energy grain boundaries among Goss grains. This phenomenon consequently leads to the diminution of the sharp Goss texture formed during primary recrystallization. Given the magnetic properties and predominant applications of ultra-thin grain-oriented electrical steel in medium-frequency fields, it is recommended to prepare ultra-thin grain-oriented steel during primary recrystallization phase.
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                            A generalized three-dimensional mathematical model is built to study the influences of channel parameters (channel angle, channel section diameter, and channel distance) on the molten steel flow, heat transfer, and inclusion removal in the induction heating tundish. The results demonstrate that as the channel angle increases, the flow of molten steel in the discharging chamber gradually slows down. When the channel angle is 6°, the temperature of the discharging chamber is slightly lower than when the channel angles are 2° and 4°. When the channel angle is 2°, the inclusion removal rate is lower than when the channel angles are 4° and 6°, while the latter two have little difference. As the channel section diameter increases, the flow of molten steel in the discharging chamber gradually slows down. When the channel section diameter is 100 mm, the temperature distribution in the discharging chamber is uneven. While the temperature distributions of the discharging chamber are even and similar, when the channel section diameters are 150 and 200 mm. As the channel section diameter increases, the removal rate of inclusion gradually decreases. The variation of channel distance has little effect on the temperature distribution of the discharging chamber. When the channel distance is 600 mm, the removal rate of inclusion is lower than when the channel distances are 1,000 and 1,400 mm. Moreover, for the latter two, the removal rates of inclusions have little difference. For this model, the best channel angle is 4°, the best channel section diameter is 150 mm, and the best channel distance is 1,000 mm.
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                            Macroscopic and microscopic textures of non-oriented silicon steel hot rolled sheets with different rare-earth Ce contents were investigated using X-Ray Diffraction, Electron Back Scatter Diffraction, and field emission scanning electron microscopy, and the magnetic properties of the cold-rolled annealed sheets were examined using a silicon steel sheet testing system. The results show that the addition of rare-earth Ce reduces the proportion of unfavorable γ texture intensity and texture {111} and enhances the proportion of favorable η texture intensity and texture {100} and {110} in the steel. Magnetic property tests show that rare-earth Ce favors the reduction in test steel loss and the increase in magnetic susceptibility. The main reason is that rare-earth Ce combines with O and S in steel to form large-size inclusions, which preferentially precipitate in the liquid steel and inhibit the precipitation of fine AlN and MnS inclusions, while denaturing the inclusions to spherical composite inclusions such as Ce 2 O 2 S-MnS, CeS-AlN, and CeAlO 3 , thus exerting a good effect of purifying the liquid steel and denaturing the inclusions.
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                            To improve the photoelectric conversion efficiency ( η ) of the solar cell, a green wavelength (532 nm) laser source in a nanosecond range was used to ablate the passivated emitter and rear cell (PERC) to form the contact holes. If the laser ablation hole opening process was not set properly, the diameter or the external expansion of holes would be too large, causing the decline of the PERC performance. The Gaussian distribution of the laser is regulated by the output power ( P o ) and the repetition frequency ( f rep ) of the incident pulse laser, so that the optimized morphology of holes is obtained on the back of the PERC solar cells. After the contact holes are screen printed by the aluminum paste, the local back surface field is finally formed. The experimental results showed that the outward expansion decreases obviously with the increase of laser P o . Second, the spacing of the holes decreases with the increase of the laser f rep . It was found that under the laser P o of 33.0 W and f rep of 1,400 kHz, the η of the industrial PERC solar cells was the highest. The Quokka simulations indicated that small outward expansion, small diameter, and long spacing of holes would further decrease the recombination parameter in the rear surface. With the optimized morphology of contact holes and the low contact resistance, the PERC cell’s calculated V oc and η improvements were 6.5 mV and 0.48%, respectively, which was verified with experimental findings.
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                            The effect of lining materials (Al 2 O 3 and Al 2 O 3 –MgO·Al 2 O 3 ) of ladle on evolution of non-metallic inclusions in aluminum-killed (Al-killed) steel during ladle furnace refining without Ca treatment was investigated through industrial experiments. The results showed that non-metallic inclusions experienced the changes from Al 2 O 3 → MgO–Al 2 O 3 → CaO–Al 2 O 3 . During the refining process using either of the two ladle lining materials, for all non-metallic inclusions, the vast majority are distributed in the high Al 2 O 3 area of the CaO–Al 2 O 3 –MgO phase diagram, with very little or none in the low melting point zone. Non-metallic inclusions are mainly smaller than 3 μm, while those larger than 3 μm consisted primarily of MgO·Al 2 O 3 and CaO–Al 2 O 3 inclusions. The use of an Al 2 O 3 –MgO·Al 2 O 3 -lining ladle is more effective in reducing the number density of inclusions in the steel. However, during the refining process, the Al 2 O 3 -lining ladle does not have a significant impact on the presence of MgO–Al 2 O 3 and CaO–Al 2 O 3 inclusions in the molten steel. The Al 2 O 3 –MgO·Al 2 O 3 -lining ladle does not have a significant effect on MgO–Al 2 O 3 inclusions, but it does promote the formation of CaO–Al 2 O 3 and CaS inclusions in the molten steel.
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                            The relevant experiments and studies were conducted to address the metallurgical defects such as subcutaneous bubbles and slag inclusions occurring during the enamel steel continuous casting process. According to the high-temperature experimental results, calculations were made to determine the changes in viscosity and tension due to the steel reaction with the slag. Based on the experimental findings, there was a notable variation in the content of SiO 2 and Al 2 O 3 in the slag before and after the reaction. The concentration of the element Al in the steel melt significantly decreased, whereas the concentration of Ti showed a minimal change. These observations indicate that the reduction of SiO 2 at the slag–steel interface is predominantly attributed to the role of Al. The calculation results showed that at 300 s of reaction time, the viscosity rapidly increased from 0.108 to 0.133 Pa·s and then slowly increased to 0.155 Pa·s; The interfacial tension rapidly decreased from its initial value of 1,380 mJ·m −2 to a minimum of 1,320 mJ·m −2 , and it then slowly increased to an equilibrium state. Therefore, the main cause of the occurrence of porosity defects in the enamel steel continuous casting process is the reduction of interfacial tension between slag, steel, and gas caused by the reaction between the slag and steel, as well as the foaming of the slag.
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                            Rebar is an extremely important building material. The cooling rate and the presence of niobium (Nb) element are key factors influencing the overall performance of rebars. In this work, the high-strength rebar’s microstructure, precipitated phase, and mechanical properties were characterized using scanning electron microscopy, transmission electron microscopy, HVS-1000 hardness tester, and MTS810 universal tensile testing machine. The results showed that a shift in cooling rate from 0.3 to 3°C·s −1 resulted in noticeable changes in the microstructures of rebars, particularly between Nb-free and Nb-containing variants. In the case of Nb-containing rebars, there was an increase of 8.26% in the proportion of pearlite, along with a decrease of 10.63 μm in the average grain size of ferrite. Furthermore, the lamellar spacing of pearlite experienced a decrease of 0.0495 μm, the proportion of low-angle grain boundaries saw an increment of 4.13%, and the size of the precipitated phase (Nb, Ti, V) C reduced by 18.9 nm. These changes collectively led to a significant increase in hardness (98.56 HV), yield strength (179.02 MPa), and ultimate strength (199.43 MPa). The resultant fracture morphology manifested as a dimple pattern.
                        

                    
                

            

        
















    Unable to retrieve citations for this document

    
        
            
                
                
                
                    
                    

                    Retrieving citations for document...
                

            

        

    






    
        
            
            Open Access
            March 25, 2024
            
                
                    Effect of grain size on fatigue strength of 304 stainless steel

                    
                
            

            
                
                    Hongyan Duan, Zengwang Zhang, Yingjian Zhao, Yang Liu, Sunqiang Yue, Hong He

                
                
    
            Article number: 20220314
        


            

        

        

            
        

        
            
                
                    More
                    
                
            
            



    Cite this



            

    
        
                
                
                    

    Download PDF


                
            
    


        

        
            
                
                    
                        Abstract

                        
                            In this study, three types of 304 stainless steel samples with different strengths were prepared by refining the grain size through rolling. The microstructure of the samples was observed by electron microscopy. The influence of grain size on the static tensile properties and fatigue strength of the material is mainly attributed to changes in the plastic deformation fracture mechanism and micro-deformation mechanism. In addition, a new fatigue strength prediction model is proposed based on the influence of tensile strength and work-hardening capacity. Compared with the staircase method and Basquin formula models, the proposed model maintains the accuracy of fatigue strength prediction while reducing the cost of fatigue experiments. This provides a new approach for predicting the fatigue strength of specific materials and improving anti-fatigue design capabilities.
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                            In this work, normal manufacture of a B-bearing steel was hampered by cracks in steel. In order to control these cracks, the formation mechanism has been examined through a comprehensive analysis of crack morphology, element segregation, high temperature mechanical properties, and precipitates. The high-temperature thermoplastic capabilities of the steel were found to be reduced by boron nitride particles precipitated at grain boundary. This led to the formation of a brittle zone in the straightening zone of the continuous casting process, which in turn caused cracks. Based on the formation mechanism of these cracks, the cracks were successfully controlled by adding an appropriate amount of Ti element to the steel and reducing the charging temperature of the heating furnace.
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                            The gas flow distribution inside a blast furnace affects its smelting. Laser surface detection technology can control the gas flow distribution and promote the stable and smooth running of blast furnace by observing and adjusting the surface condition in the blast furnace in real-time. The laser surface inspection technology in blast furnace gas flow control and optimization was introduced, with Masteel 4,000 m 3 blast furnace as an example. The results showed that the 30 W high-power laser had good penetration performance and could obtain clear scanning images of the material surface. In the process of strengthening smelting, the laser detection system determined that the central airflow of blast furnace was insufficient, resulting in a decrease in furnace condition stability, and promptly took measures to adjust the angle of the mineral coke fabric equipment and lifting line. After adjusting the material line, the central airflow was properly suppressed and stabilized, the angle of edge platform increased, the airflow developed properly, and two suitable gas flows were formed, which finally stabilized the furnace condition. Meanwhile, the small duct airflow other than the central airflow was found in time through the laser detection system, which provided conditions for operators to take measures to effectively eliminate the duct airflow, thereby avoiding big impacts on the blast furnace operation and technical and economic indexes. Therefore, the laser surface detection technology could effectively judge the gas flow distribution in the furnace, which contributed to timely adjustment of process parameters and optimization of blast furnace operation.
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                            Based on the raw material of ammonium tetramolybdate in the experiment, molybdenum trioxide was prepared by hydrothermal synthesis, and the effects of different pH, hydrothermal reaction time, filling degree, and calcination temperature on molybdenum trioxide powder were studied. Meanwhile, the molybdenum trioxide powder was characterized through scanning electron microscopy, transmission electron microscopy, X-ray diffraction, and thermal analysis differential scanning calorimetry analysis so as to study the morphology and phase changes during the experiment. As is evident from the research findings, MoO 3 powders with uniform and suitable size, smooth and clear surface, good dispersibility, and no adhesion can be obtained at the conditions of pH = 1, 16 h hydrothermal reaction, 90% of filling degree, and 550°C of calcination temperature. In the calcination process, MoO 3 crystal undergone crystal transformation and was completely transformed from h-MoO 3 to α-MoO 3 at the calcination temperature of 350°C.
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                            The Ti-bearing oxides are introduced into HRB400 steel melt through external addition method (EAM, TiO 2 ) and internal precipitation method (IPM, Ti alloy) using a vacuum induction furnace, respectively. For each experiment, the instantaneous evolution of oxide properties was investigated through the analysis of intermediate samples. For the EAM method, it was found that the titanium content gradually increased with increase in the treatment time. Similar increasing trend is also observed for Ti-bearing oxide properties, such as the number density and normalized titanium content. These phenomena are totally different from those in the IPM intermediate samples, in which both Ti content and Ti-bearing oxide features show rapid increase, reaching saturation at 1 min after the addition of Ti alloy, and remain relatively stable thereafter. This comparison hints that after TiO 2 addition, they first dissolve in molten steel, then decompose, and finally again form Ti-bearing oxides. Furthermore, in the case of similar titanium content, EAM intermediate samples exhibit higher Ti-bearing oxide number density and higher normalized titanium content compared to IPM samples. After heat treatment, the intragranular ferrite nucleation was observed in cast sample of EAM, which was induced by the introduced Ti-bearing oxides.
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                            The rapid development of modern aerospace and energy industries requires increasingly high service performance of metallic materials. Laves phase intermetallic compounds with the chemical formula AB 2 -type have attracted much attention due to their high melting point, excellent high-temperature strength, and oxidation resistance, and are regarded as one of the promising candidates for a new generation of high-temperature structural applications. Although it can be identified that Laves phase alloy research has been an active research field in the last 20 years in terms of the trend of literature volume growth, there is still a lack of systematic descriptions and comprehensive overviews of the latest frontiers and hotspots in the field. In this article, a quantitative and visual knowledge mapping of the articles published in the field of Laves phase research in the last 20 years has been carried out based on the bibliometric analysis methodology of Cite Space software. Quantitative analysis of high-frequency keywords to understand the basic development of Laves phase and the evolution of the main research hotspots in each period of time identified the hotspots of common concern seven themes: Laves phase, electronic structure, precipitation, Inconel 718 alloy, phase diagram, high-entropy alloys, and TiAl-based alloys. The analysis of the emergent keywords shows that electronic structure, high-entropy alloys, total energy calculations, and laser cladding can represent the research frontiers of Laves phases. This study provides systematic and valuable reference information to gain insight into the current state of Laves phase research and the evolution of the theme, which will be useful for further research.
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                            Basic oxygen furnace (BOF) steelmaking is a widely used method for steelmaking production, and the bath stirring has a significant influence on dynamics of bath flow and mixing. Therefore, the effect of bottom gas flowrate, nozzle number and configuration, and bottom gas distribution mode on bath stirring are summarized in this study. Reasonable matching of bottom gas flowrate, nozzle number and configuration, as well as intensive study on the coupling effect of gas flowrate gradient and exchange frequency on non-uniform stirring would receive more and more attention in the coming years. With wide concern on the low-carbon and high-efficient production for BOF steelmaking, as a kind of recyclable iron-containing resource, the rapid melting and reasonable utilization of scrap in converter bath were emphasized in recent works, which could be promoted with high-efficient bottom stirring. The effect of bottom stirring on heat and mass transfer during scrap melting process was reviewed in this work, and the influence mechanism of bottom stirring on coupled heat and mass transfer should be further investigated. In addition, an overview of recently published physical and numerical simulation describing the bottom stirring and its effect on scrap melting would provide an outlook for future work.
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                        Abstract

                        
                            Autoclaved aerated concrete (AAC) has been extensively studied and applied in the past decades because of its excellent thermal insulation and acoustic performance, energy efficiency, and outstanding structural performance. To investigate the deterioration characteristics of AAC under high temperatures, the physico-mechanical properties of AAC at different temperatures were tested by mass loss, wave velocity, and compressive tests, and the deterioration mechanism was discussed by X-ray diffraction (XRD), thermogravimetric analysis (TGA), and scanning electron microscopy (SEM) tests. The results showed that after exposure to elevated temperatures, the parameters of apparent form, mass loss, wave velocity, and compressive strength underwent remarkable conversions. It was observed that the ultrasonic behavior of AAC was affected at high temperatures as it increased at 100°C and decreased beyond 100°C. In addition, the compressive strength exhibited a two-stage transformation, slightly increased from ambient temperature to 300°C, and exhibited a rapid reduction beyond 300°C. At 900°C, the specimen lost its strength. By XRD, TGA, and SEM, it was confirmed that a series of physicochemical changes in AAC, such as the water escape and evaporation, decomposition of calcium silicate hydrate and calcium carbonate, and structural damage, were the primary reasons for the deterioration of the physical and mechanical properties at elevated temperatures.
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                        Abstract

                        
                            In the present work, aluminium alloy-based composites were developed for automobile applications. Aluminium-based functionally graded material (FGM) was developed by adding 2.5, 5 and 7.5 wt% of nanoparticles of alumina. The composites were made using gravity casting in an open hearth furnace with the surface temperature of FGM maintained at 750, 850 and 1,000°C. The microstructure of the samples was studied using scanning electron microscopy and particle distribution. The particle distribution was higher at the bottom in all compositions, which can be attributed to more solidification time. As the wt% of the Al 2 O 3 increased, the volume fraction of particles also increased from the top surface to the bottom surface of the samples. After adding 7.5 wt% of Al 2 O 3 and heating up to 1,000°C led to the grain refinement of the alloy. The increase in hardness from the top surface to the bottom surface of the sample verified the development of FGM. Due to increase in the solidification temperature, better reinforcement was observed in the developed FGM.
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                        Abstract

                        
                            In recent years, electric vehicles (EVs) have grown in popularity as a viable way to reduce greenhouse gas emissions by replacing conventional vehicles. The need for EV batteries is steadily increasing. An essential and expensive part of electric transportation is the battery. The operating temperature of the lithium-ion (Li-ion) battery significantly impacts the performance of the EV battery pack. Battery packs undergo temperature fluctuations during the charging and discharging procedures due to internal heat generation, necessitating an examination of the temperature distribution of the battery pack. The geometrical spacing between cells is considered larger and identical and is kept open on two sides for free air circulation. A novel battery thermal management system (BTMS) design is required to effectively dissipate heat from the prismatic battery pack module. The electro-thermal behaviour of the prismatic Li-ion battery pack module was investigated based on the high charge/discharge rate. This study presents the development of a three-dimensional free open-source OpenFOAM computational fluid dynamics model for prismatic cell battery packs that simulates heat generation, air flow field, and temperature distribution across the width and depth of the battery pack module. The prismatic battery pack simulation results are compared with the experimental and simulation results of the cylindrical battery pack. It was also revealed that prismatic cells generate more heat on the backside, requiring battery packs to have increased cooling and space between individual cells to ensure sufficient air circulation for cooling and gas removal. The BTMS is improved by designing with increased space among the prismatic battery cells as compared with the conventional prismatic cell battery pack design.
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                        Abstract

                        
                            The automotive and aerospace sectors have a strong demand for Nitinol alloy machined parts; therefore, optimizing machining parameters is essential to achieving better process performance results in terms of cost and product quality. In general, the process variables that influence machining include feed ( f ), depth of cut ( t ), and spindle speed ( S ). Material removal rate (MRR), tool wear (TW), and surface roughness (Ra) are pertinent output performance indicators. Analysis of variance has been performed to assess the effect of process variables on the aforesaid output performance. It has been found that feed has a significant effect on MRR and surface roughness with a contribution of 50.65 and 33.62%, respectively, whereas spindle speed has a major contribution on TW with a contribution of 51.9%. This study assesses how well the Nitinol 56 machining process works overall. In this work, the Taguchi method has been used to determine the effect of aforesaid process variables on the output performance indices. To satisfy previously stated conflicting performance indices, a variety of multi-attribute decision-making approaches were used, such as utility, TOPSIS, and grey, to determine the optimal process variables. The optimal process variable combination has been achieved as f = 0.133 mm·rev −1 , d = 0.06, and S = 835 RPM. This combination has been achieved using all methods.
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                        Abstract

                        
                            The present study aims to explore experimental investigations and numerical simulations for temperature distributions at heat-affected zones within SA 387-Gr.11-Cl.2 steel during the submerged arc welding (SAW) process. Experimental endeavors entailed welding steel plates under controlled conditions, precisely measuring temperatures at key locations by thermocouples. A special program based on 3D Goldak’s double ellipsoidal model was developed in ANSYS Parametric Design Language for moving heat source calculations in the finite-element analysis (FEA). For welding an 8 mm thick plate with one pass, the suitable parameters were found to be 600 A current, 31 V voltage, and 10 mm·s −1 welding speed. The experimental cooling periods were found to be slower than predicted by FEA. When temperature distributions were compared between experimental and FEA results, an average variation of 1.88% at peak temperatures and 11.8% at completion time was observed. The results showed the temperature distribution at various time steps, illustrating the transient nature of the welding process. The results highlight the capacity of the FEA model to predict temperature profiles during SAW accurately, presenting a potent tool for optimizing welding parameters without extensive trial and error.
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