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                    Abstract
Aluminum-alloy sheets are considered to be one of the high-potential substitutes for steel sheets, when considering the weight reduction of automobiles. However, aluminum-alloy sheets have inferior formability, mainly due to their lower plastic-strain ratios. The plastic-strain ratios of aluminum-alloy sheets can be increased with the formation of shear-deformation texture through the sheet thickness. Asymmetric rolling, in which the circumferential velocities of working rolls are different, is a favorable process for imposing shear-deformation texture through the sheet thickness. In this study, commercial AA6111-alloy sheets were used to compare the effects of conventional symmetric rolling and asymmetric rolling in controlling the shear textures and grain refinement, as well as the mechanical properties of the tensile and plastic-strain ratio.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Asymmetrical Rolling of Aluminum Alloy 6061
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2023
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Strain Analysis during the Symmetric and Asymmetric Rolling of 7075 Al Alloy Sheets
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2016
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of Direction of Additional Rolling on Anisotropy of Microstructure, Mechanical and Electrical Properties of Sheet Aluminum Alloy AA7075
                                        
                                    

                                    
                                        Article
                                        
                                         01 May 2023
                                    

                                

                                F. Bahfie, F. Nurjaman, … Suharto

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	F.J. Humphrey and M. Hatherly: Recrystallization and Related Annealing Phenomena, 1st ed., Pergamon, London, 1995, pp. 40–49.

                    Google Scholar 
                

	K.H. Kim and D.N. Lee: Acta Mater., 2001, vol. 49, pp. 2583–95.
Article 
    CAS 
    
                    Google Scholar 
                

	C.H. Choi, K.H. Kim, S.Y. Jeong, and D.N. Lee: J. Kor. Inst. Met. Mater., 1997, vol. 35 (4), pp. 429–39.
CAS 
    
                    Google Scholar 
                

	S.H. Lee and D.N. Lee: Int. J. Mech. Sci., 2001, vol. 43 (11), pp. 1997–2015.
Article 
    
                    Google Scholar 
                

	A.B. Richelsen: Int. J. Mech. Sci., 1997, vol. 39 (11), pp. 1199–1211.
Article 
    
                    Google Scholar 
                

	H. Jin and D.J. Lloyd: Scripta Mater., 2004, vol. 50, pp. 1319–23.
Article 
    CAS 
    
                    Google Scholar 
                

	M.Y. Huh, S.Y. Cho, and O. Engler: Mater. Sci. Eng., 2002, vol. A315, pp. 35–46.

                    Google Scholar 
                

	M.Y. Huh, S.Y. Cho, and O. Engler: Mater. Sci. Eng., 1998, vol. A247, pp. 152–64.
CAS 
    
                    Google Scholar 
                

	W.B. Lievers, A.K. Pilkey, and D.J. Lloyd: Mater. Sci. Eng., 2003, vol. A361, pp. 312–20.
CAS 
    
                    Google Scholar 
                

	J. Sarkar, T.R.G. Kutty, D.S. Wilkinson, J.D. Embury, and D.J. Lloyd: Mater. Sci. Eng., 2004, vol. A369, pp. 258–66.
CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	the Korea Institute of Machinery and Materials, 641-101, Changwon, Korea
Suk-Bong Kang (Principal Researcher), Bok-Ki Min (Junior Researcher) & Hyoung-Wook Kim (Senior Researcher)

	the Department of Materials Science and Engineering, McMaster University, L8S 4L7, Hamilton, ON, Canada
David S. Wilkinson (Professor) & Jidong Kang (Senior Researcher)


Authors	Suk-Bong KangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Bok-Ki MinView 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



	David S. WilkinsonView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jidong KangView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Kang, SB., Min, BK., Kim, HW. et al. Effect of asymmetric rolling on the texture and mechanical properties of AA6111-aluminum sheet.
                    Metall Mater Trans A 36, 3141–3149 (2005). https://doi.org/10.1007/s11661-005-0085-4
Download citation
	Received: 09 January 2005

	Issue Date: November 2005

	DOI: https://doi.org/10.1007/s11661-005-0085-4


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
	Material Transaction
	Texture Component
	Alloy Sheet
	Thickness Reduction
	Fiber Texture








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					54.86.132.143
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    