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                    Abstract
Better understanding of temperature distribution and roll separation force during twin roll casting of aluminum alloys is critical to successfully fabricate good quality of aluminum strips. Therefore, the simulation techniques are widely applied to understand the twin roll casting process in a comprehensive way and to reduce the experimental time and cost of trial and error. However, most of the conventional approaches are considered thermally coupled flow, or thermally coupled mechanical behaviors. In this study, a fully coupled thermal-fluid-mechanical analysis of twin roll casting of A7075 aluminum strips was carried out using the finite element method. Temperature profile, liquid fraction and metal flow of aluminum strips with different thickness were predicted. Roll separation force and roll temperatures were experimentally obtained from a pilot-scale twin roll caster, and those results were compared with model predictions. Coupling the fluid of the liquid melt to the thermal and mechanical modeling reasonably predicted roll temperature distribution and roll separation force during twin roll casting.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Mathematical Modeling of the Effect of Roll Diameter on the Thermo-Mechanical Behavior of Twin Roll Cast AZ31 Magnesium Alloy Strips
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2016
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of Low Degree Electromagnetic Field on Solidification Mechanism and Mechanical Properties of Twin Roll Cast Al 7075 Alloy
                                        
                                    

                                    
                                        Article
                                        
                                         16 October 2023
                                    

                                

                                Arjun Kundu, Prasenjit Biswas, … Sanjeev Das

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Modelling of the Twin Roll Casting Process Including Friction
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2016
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Y. B. Xu, Y. X. Zhang, Y. Wang, C. G. Li, G. M. Cao, G. D. Wang, et al. Scripta Mater. 
                           87, 17 (2014).
Article 
    
                    Google Scholar 
                

	S. S. Park, G. T. Bae, D. H. Kang, I. H. Jung, K. S. Shin, and N. J. Kim, Scripta Mater. 
                           57, 793 (2007).
Article 
    
                    Google Scholar 
                

	K. A. Lee, Y. C. Kim, J. H. Kim, C. S. Lee, J. Namkung, and M. C. Kim, Mat. Sci. Eng. A 
                           449-451, 181 (2007).
Article 
    
                    Google Scholar 
                

	M. Okayasu, R. Sato, S. Takasu, A. Niikura, and T. Shiraishi, Mat. Sci. Eng. A 543, 185 (2012).
Article 
    
                    Google Scholar 
                

	J. H. Cho, H. W. Kim, C. Y. Lim, and S. B. Kang, Met. Mater. Int. 
                           20, 647 (2014).
Article 
    
                    Google Scholar 
                

	L. Wang, H. Yu, Y. S. Lee, and H. W. Kim, Met. Mater. Int. 
                           21, 832 (2015).
Article 
    
                    Google Scholar 
                

	J. Zeng, R. Koitzsch, H. Pfeifer, and B. Friedrich, J. Mater. Process. Tech. 
                           209, 2321 (2009).
Article 
    
                    Google Scholar 
                

	J. W. Bae, C. G. Kang, and S. B. Kang, J. Mater. Process. Tech. 
                           191, 251 (2007).
Article 
    
                    Google Scholar 
                

	A. Saxena and Y. Sahai, Mater. Trans. 
                           43, 206 (2002).
Article 
    
                    Google Scholar 
                

	A. Saxena and Y. Sahai, Mater. Trans. 
                           43, 214 (2002).
Article 
    
                    Google Scholar 
                

	J. J. Park, Met. Mater. Int. 
                           20, 317 (2014).
Article 
    
                    Google Scholar 
                

	Y. S. Lee, H. W. Kim, and J. H. Cho, J. Mater. Process. Tech. 
                           218, 48 (2015).
Article 
    
                    Google Scholar 
                

	G. X. Wang and E. F. Matthys, Int. J. Heat Mass Tran. 
                           45, 4967 (2002).
Article 
    
                    Google Scholar 
                

	T. Haga, K. Tkahashi, M. Ikawaand, and H. Watari, J. Mater. Process. Tech. 
                           153-154, 42 (2004).
Article 
    
                    Google Scholar 
                

	JMatPro Practical Software for Materials Properties, http://www.sentesoftware.co.uk/jmatpro.aspx (accessed December 1, 2014).

	J. G. Chang and C. I. Weng, Int. J. Numer. Meth. Eng. 
                           40, 493 (1997).
Article 
    
                    Google Scholar 
                

	M. A. Cruchaga, D. J. Celentano, and R. W. Lewis, Commun. Numer. Meth. En. 
                           19, 623 (2003).
Article 
    
                    Google Scholar 
                

	H. Zhao, P. J. Li, and L. J. He, J. Mater. Process. Tech. 
                           211, 1197 (2011).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Metallic Materials Division, Korea Institute of Materials Science, Changwon, 51508, Republic of Korea
Yun-Soo Lee, Hyoung-Wook Kim & Jae-Hyung Cho

	Department of Advanced Materials Engineering, Korea University of Science and Technology, Daejeon, 34113, Republic of Korea
Hyoung-Wook Kim & Jae-Hyung Cho

	Technical Support Team, Forge Master Korea Co., Ltd., Changwon, 51395, Republic of Korea
Se-Hwan Chun


Authors	Yun-Soo LeeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hyoung-Wook KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jae-Hyung ChoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Se-Hwan ChunView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Jae-Hyung Cho.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Lee, YS., Kim, HW., Cho, JH. et al. Coupled thermal-fluid-mechanics analysis of twin roll casting of A7075 aluminum alloy.
                    Met. Mater. Int. 23, 923–929 (2017). https://doi.org/10.1007/s12540-017-6275-y
Download citation
	Received: 22 April 2016

	Accepted: 16 January 2017

	Published: 07 September 2017

	Issue Date: September 2017

	DOI: https://doi.org/10.1007/s12540-017-6275-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	twin roll casting
	aluminum alloys
	thermal-fluid-mechanics
	computer simulation
	roll separation force








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					18.212.236.187
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    