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                    Abstract
The high temperature tensile deformation of a hypereutectic Al-25Si based alloy fabricated by spray forming and subsequent hot extrusion was investigated. Tensile tests were conducted at various temperatures and strain rates. It was revealed that the ductility of the alloy is sensitive to both the test temperature and strain rate. At a given strain rate, the peak value of elongation was obtained at 500 °C. At 490 °C and above, the peak value of elongation was observed at a strain rate of 1.0 × 10-2 s-1, although the elongation increased with decreasing strain rate at 460 °C and below. The high elongation was exhibited when a high strain rate sensitivity index (m value) was attained and a liquid phase existed during deformation. The liquid phase appeared as a filament-like structure which is aligned with the tensile direction on the fracture surface of the tensile deformed specimen. A higher elongation (>35%) was obtained when the volume fraction of the liquid phase was 0.7%-1.7%. The maximum elongation of 75% was achieved when the volume fraction of the liquid phase was about 1%. The transition of the activation energy was observed at 430 °C when incipient melting occurred.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        High temperature deformation behavior of spray-formed and subsequently extruded Al-25Si based alloy
                                        
                                    

                                    
                                        Article
                                        
                                         09 July 2016
                                    

                                

                                Sin-Woo Lee & Mok-Soon Kim

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Optimizing microstructure and mechanical properties of heat-treated Al-Zn-Mg-Cu alloy by indirect hot deformation technology
                                        
                                    

                                    
                                        Article
                                        
                                         01 November 2022
                                    

                                

                                Quan-da Zhang, Fu-zhen Sun, … Wen-cai Liu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        In-situ SEM study of temperature-dependent tensile behavior of Inconel 718 superalloy
                                        
                                    

                                    
                                        Article
                                        
                                         12 July 2021
                                    

                                

                                Lijun Sang, Junxia Lu, … Ze Zhang

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	H. Sano, N. Tokizane, Y. Ohkubo, and K. Shibue, Sumitomo Light M. Tec. 35, 199 (1994).

                    Google Scholar 
                

	H. Yamagata and T. Koike, J. Japan Inst. Light Met. 48, 52 (1998).
Article 
    
                    Google Scholar 
                

	H. Cho and M. Kim, Korean J. Met. Mater. 37, 1191 (1999).

                    Google Scholar 
                

	H. Sano, N. Tokizane, Y. Ohkubo, and K. Shibue, Powder Metallurgy 36, 250 (1993).

                    Google Scholar 
                

	A. Leatham, Metal Powder Report 54, 28 (1999).

                    Google Scholar 
                

	C. Cui, A. Schulz, J. Epp, and H. Zoch, J. Mater. Sci. 45, 2798 (2010).
Article 
    
                    Google Scholar 
                

	C. Cui, A. Schulz, K. Schimanski, and H. Zoch, J. Mater. Process. Tech. 209, 5220 (2009).
Article 
    
                    Google Scholar 
                

	A. Moffat, S. Barnes, B. Mellor, and P. Reed, Int. J. Fatigue 27, 1564 (2005).
Article 
    
                    Google Scholar 
                

	W. Hunt, J. Brockenbrough, and P. Magnusen, Scripta Metall. Mater. 25, 15 (1991).
Article 
    
                    Google Scholar 
                

	H. Iwasaki, T. Mori, M. Mabuchi, and K. Higashi, Metall. Mater. Trans. A 29, 677 (1998).
Article 
    
                    Google Scholar 
                

	H. Cho, M. Kim, and H. Yamagata, J. Mater. Sci. Lett. 19, 1387 (2000).
Article 
    
                    Google Scholar 
                

	T. Nieh, J. Wadsworth, and T. Imai, Scripta Metal. Mater. 26, 703 (1992).
Article 
    
                    Google Scholar 
                

	J. Han, M. Kim, H. Jeong, and H. Yamagata, Mater. Sci. Forum 357, 613 (2001).
Article 
    
                    Google Scholar 
                

	M. Mabuchi and K. Higashi, Mater. T. JIM. 35, 399 (1994).
Article 
    
                    Google Scholar 
                

	H. Jeong, K. Hiraga, and M. Kim, Mater. Lett. 48, 219 (2001).
Article 
    
                    Google Scholar 
                

	W. Kim, J. Yeon, and J. Lee, J. Alloy. Compd. 308, 237 (2000).
Article 
    
                    Google Scholar 
                

	T. Satoh, K. Okimoto, S. Nishida, and K. Matsuki, Scripta Metall. Mater. 33, 819 (1995).
Article 
    
                    Google Scholar 
                

	E. Hart, Acta Metall. Mater. 15, 351 (1967).
Article 
    
                    Google Scholar 
                

	M. Otsuka, S. Shibasaki, and M. Kikuchi, Mater. Sci. Forum. 233, 193 (1997).
Article 
    
                    Google Scholar 
                

	D. Woodford, ASM Trans. 62, 291 (1969).

                    Google Scholar 
                

	H. Cho, H. Jeong, M. Kim, and H. Yamagata, Scripta Mater. 42, 221 (2000).
Article 
    
                    Google Scholar 
                

	D. Lee, T. Jung, G. Shim, M. Kim, W. Kim, and H. Yamagata, Mater. Sci. Forum. 510, 342 (2006).
Article 
    
                    Google Scholar 
                

	M. Mabuchi, H. Iwasaki, and K. Higashi, Acta Mater. 46, 5335 (1998).
Article 
    
                    Google Scholar 
                

	H. Jeong, K. Hiraga, M. Mabuchi, and K. Higashi, Acta Mater. 46, 6009 (1998).
Article 
    
                    Google Scholar 
                

	D. Zhao, J. Mater. Process. Tech. 36, 467 (1993).
Article 
    
                    Google Scholar 
                

	N. Belov, D. Eskin, and N. Avxentieva, Acta Mater. 53, 4709 (2005).
Article 
    
                    Google Scholar 
                

	S. Lee and M. Kim, Met. Mater. Int. 22, 579 (2016).
Article 
    
                    Google Scholar 
                

	M. Mabuchi, H. Jeong, K. Hiraga, and K. Higashi, Interface Sci. 4, 357 (1997).
Article 
    
                    Google Scholar 
                

	H. Iwasaki, M. Mabuchi, and K. Higashi, Acta Mater. 45, 2759 (1997).
Article 
    
                    Google Scholar 
                

	M. Mabuchi, H. Iwasaki, H. Jeong, K. Hiraga, and K. Higashi, J. Mater. Res. 12, 2332 (1997).
Article 
    
                    Google Scholar 
                

	W. Kim, S. Hong, and J. Lee, Mat. Sci. Eng. A 298, 166 (2001).
Article 
    
                    Google Scholar 
                

	R. Lund and W. Nix, Acta Metall. 24, 469 (1976)
Article 
    
                    Google Scholar 
                

	R. Mishra, T. Bieler, and A. Mukherjee, Acta Mater. 45, 561 (1997).
Article 
    
                    Google Scholar 
                

	M. Mabuchi and K. Higashi, Scripta Mater. 34, 1893 (1996).
Article 
    
                    Google Scholar 
                

	J. Mao, T. Imai, S. Dong, N. Saito, I. Shigematsu, T. Ishikawa, et al. Scripta Mater. 49, 1061 (2003).
Article 
    
                    Google Scholar 
                

	W. Kim, J. Yeon, D. Shin, and S. Hong, Mat. Sci. Eng. A 269, 142 (1999).
Article 
    
                    Google Scholar 
                

	K. Higashi, T. Nieh, and J. Wadsworth, Acta Metall. Mater. 43, 3275 (1995).
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Division of Materials Science and Engineering, Inha University, Incheon, 22212, Republic of Korea
Kyu-Hyun Kim & Mok-Soon Kim


Authors	Kyu-Hyun KimView author publications
You can also search for this author in
                        PubMed Google Scholar



	Mok-Soon KimView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Mok-Soon Kim.


Rights and permissions
Reprints and permissions


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



Cite this article
Kim, KH., Kim, MS. High temperature tensile properties of hypereutectic Al-25Si based alloy.
                    Met. Mater. Int. 24, 136–141 (2018). https://doi.org/10.1007/s12540-017-6913-4
Download citation
	Received: 23 December 2016

	Accepted: 14 April 2017

	Published: 06 January 2018

	Issue Date: January 2018

	DOI: https://doi.org/10.1007/s12540-017-6913-4


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
	metals
	powder processing
	plasticity
	tensile test
	ductility








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					23.20.235.102
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    