

	
	

	









	




	







	









		

		
		

	
	




	
	


	
	



	
	


	
	
	
	
	
	
		
			
			
		

		
		
	

	

	



	
	
	
	

	







	















	Skip to main content












	

	

	
	

	

	
	












			

			





			






	




	


	
	





	








	

	
	
		
		
		
		
		
		
		
		
		
		
		
		
		
	

	
	
		
		
		
	


















	
		
	

	

	
		
	

	







	
		
		
		

		
		
		
		
			
				
				









	
	    












    
    






    
    







    




    






    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    






    
        
    


    
            
            
                
            
            
                
        Add Paper to My Library
        
        

    















	














	
	    







 



	




	







	




































    



			

			
				
				
				
				
				
						
				
				
				
					
						Share:
							
	
	
	


					

					
				
				
				




				
				

    
        
        
        
            

		
		
		

		
            

		
		
		

		
            

            
        

        
    

    


    




				
				
					

					
					Permalink

						Using these links will ensure access to this page indefinitely

						
							
							Copy URL
						

						
							
								
								Copy DOI
								

							

						
				

				
			

		


		
			
				
				




	
	
		
	

	
	
		
		
	

	
	

	
	
	
	The Simultaneous Enhancement in the Strength and Plasticity of Crmnfeconi High-Entropy Alloy Via a Purification Mechanism

	
    
        
            
            







    
    










    
    
    
    











			
        

    
	

	
	
		
		
			14 Pages
		
		

		Posted: 11 Apr 2023
		
		
		
	

	
		
			
			




	See all articles by Changgui WuChanggui Wu
Sichuan University
Jinfeng Li
affiliation not provided to SSRN
Wenbin Qiu
Sichuan University
Fengjun Lian
Sichuan University
Liufe Huang
China Academy of Engineering Physics (CAEP) - Institute of Materials
Jun Zhu
Sichuan University
Longqing Chen
Sichuan University


		

	
	
	
	
	



	
	
	
	
	
		
	

	
	
		
		
	

	
	
		
	
	
		Abstract

		In materials research, the bottleneck of balancing strength and ductility remains a tremendous challenge. Here, a purification mechanism is achieved in ductile face-centered cubic (FCC) CrMnFeCoNi high-entropy alloy (HEA) via proper contents of Y2O3 addition using a combination of ball milling, mixing powder, and laser melting deposition (LMD). It is found that a layer of slag is formed and adherent to the surface of the specimen for HEA, enabling the impurities in the matrix to be purified to the slag and reducing sensitivity to hot cracks. Correspondingly, as the co-contribution of a purification mechanism and grain refinement, the tensile strength and fracture elongation improved from 415MPa to 470Mpa and 50% to 79% for 0.3wt% Y2O3-added HEA, 415MPa to 480Mpa and 50% to 65% for 0.4wt% Y2O3-added HEA, respectively. This approach not only provides a fascinating route for designing HEAs to achieve simultaneous enhancement in strength and plasticity, but also has the potential to address the long-standing challenge of strength-ductility tradeoff in metallic materials more broadly. 
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