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                    Abstract
High-temperature tensile tests have been conducted on a magnesium alloy (Mg-1.5 pct Mn-0.3 pct Ce) with randomly mixed fine and coarse grains. The microstructural examinations clearly show that different mechanisms operate in the regions of coarse and fine grains. The coarse grains deform by dislocation slip, while grain boundary sliding occurs in the fine grains. The influence of these mechanisms on each other has also been observed in terms of dislocation density, intragranular slip lines, and grain boundary sliding. The analytical equations describing the interaction of two deformation mechanisms operative in materials with regions of fine and coarse grains were derived. The analysis is applicable for determining the controlling mechanism of two interacting mechanisms. It is predicted that at a critical volume fraction of fine grains of approximately 40 pct, a transition from superplastic to nonsuperplastic behavior occurs.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        The influence of grain size and strain rate on the mechanical behavior of pure magnesium
                                        
                                    

                                    
                                        Article
                                        
                                         30 November 2015
                                    

                                

                                Roberto B. Figueiredo, Flávia S. J. Poggiali, … Terence G. Langdon

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Influence of Thermomechanical Treatment on the Properties of Alloys of the Mg–Al–Zn–Mn System
                                        
                                    

                                    
                                        Article
                                        
                                         01 September 2020
                                    

                                

                                Kh. Kug & Sh. S. M. Khalifa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Failure Mechanisms of Alloys with a Bimodal Graine Size Distribution
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2021
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	K.A. Padmanabhan and G.J. Davis:Superplasticity, Springer- Verlag, Berlin, 1980.
Book 
    
                    Google Scholar 
                

	J. Pilling and N. Ridley:Superplasticity in Crystalline Solids, The Institute of Metals, London, 1989.

                    Google Scholar 
                

	O.D. Sherby and J. Wadsworth:Prog. Mater. Sci., 1989, vol. 33, p. 169.
Article 
    CAS 
    
                    Google Scholar 
                

	A.K. Ghosh and R. Raj:Acta Metall., 1986, vol. 36, p. 447.
Article 
    
                    Google Scholar 
                

	J. Cadek: Creep in Metallic Materials, Elsevier, 1988.

	J.P. Poirier:Creep of Crystals, Cambridge University Press, Cambridge, United Kingdom, 1985.
Book 
    
                    Google Scholar 
                

	O.A. Kaibyshev:Superplasticity of Commercial Alloys, Metallurgia, Moscow, 1984 (in Russian).

                    Google Scholar 
                

	R.Z. Valiev, V.Yu. Gertcman, and O.A. Kaibyshev:Met. Phys. Metallogr., 1983, vol. 55, p. 554, (in Russian).

                    Google Scholar 
                

	R.Z. Valiev and O.A. Kaibyshev:Phys. Status Solidi A, 1977, vol. 44, p. 65.
Article 
    CAS 
    
                    Google Scholar 
                

	B.C. Snyder, J. Wadsworth, and O.D. Sherby:Acta Metall., 1984, vol. 32, p. 919.
Article 
    CAS 
    
                    Google Scholar 
                

	R.C. Gifkins:J. Mater. Sci., 1970, vol. 5, p. 156.
Article 
    CAS 
    
                    Google Scholar 
                

	T.G. Langdon and F.A. Mohamed:J. Austra. Inst. Met., 1977, vol. 22, p. 189.
CAS 
    
                    Google Scholar 
                

	L. Onsager:Phys. Rev., 1931, vol. 37, p. 405.
Article 
    CAS 
    
                    Google Scholar 
                

	L. Onsager:Phys. Rev., 1931, vol. 38, p. 2265.
Article 
    CAS 
    
                    Google Scholar 
                

	J.P. Hirth and J. Lothe:Theory of Dislocations, McGraw-Hill Book Company, New York, NY, 1968.

                    Google Scholar 
                

	M.G. Zelin and R.Z. Valiev: Ufa Aviation Institute, Ufa, Russia, unpublished research, 1991.

	N.G. Zaripov, A.R. Vagapov, and O.A. Kaibyshev:Met. Phys. Metallogr., 1987, vol. 63, p. 774.
CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Mechanical, Aeronautical and Materials Engineering, University of California-Davis, 95616-5294, Davis, CA
M. G. Zelin (Postdoctoral Research Fellow), H. S. Yang (Postdoctoral Research Fellow) & R. Z. Valiev (Professor)

	Ufa Aviation Institute, 450025, Ufa, Russia
A. K. Mukherjee (Professor)


Authors	M. G. ZelinView author publications
You can also search for this author in
                        PubMed Google Scholar



	H. S. YangView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. Z. ValievView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. K. MukherjeeView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Formerly Associate Professor with the Ufa Aviation Institute


Rights and permissions
Reprints and permissions


About this article
Cite this article
Zelin, M.G., Yang, H.S., Valiev, R.Z. et al. Interaction of high-temperature deformation mechanisms in a Magnesium Alloy with Mixed Fine and Coarse Grains.
                    Metall Trans A 23, 3135–3140 (1992). https://doi.org/10.1007/BF02646132
Download citation
	Received: 20 April 1992

	Published: 01 November 1992

	Issue Date: November 1992

	DOI: https://doi.org/10.1007/BF02646132


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
	Metallurgical Transaction
	Magnesium Alloy
	Deformation Mechanism
	Dislocation Slip
	Transmission Electron Microscope Photograph








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					52.207.220.85
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    