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The CMSX®-10 alloy is a third-generation, single-crystal (SX), nickel-based casting alloy that is characterized by its 6 wt.% rhenium content, relatively high refractory element level (W+Ta + Re+Mo), and low level of chromium employment. Based on published data, the alloy's high-temperature creep-rupture resistance is greater than all other nickel-based alloys (approximately 30 °C better than CMSX-4 and PWA1484). Moreover, the alloy's composition is balanced to provide an attractive blend of SX component castability, heat treatability, impact strength, fatigue strength, and resistance to environmental degradation. Most notably, the alloy provides extremely good bare hot corrosion resistance, despite its novel and relatively low (2–3 wt.%) chromium content.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Behaviors of (Ti, C)-Containing Cast (Co, Ni)-Based Superalloys in Oxidation and Creep at 1200°C
                                        
                                    

                                    
                                        Article
                                        
                                         01 March 2023
                                    

                                

                                S. Ozouaki & P. Berthod

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of Heat Treatment on the Mechanical Property and Deformation Mechanism of a Novel Cast Nickel-Based Superalloy
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2023
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Structure and properties of Mo–9Si–8B alloy fabricated by casting
                                        
                                    

                                    
                                        Article
                                        
                                         01 September 2017
                                    

                                

                                R. A. Gaisin, V. M. Imayev, … R. M. Imayev

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	M. Gell, D.N. Duhl, and A.F. Giamei, “The Development of Single Crystal Turbine Blades,” Superalloys 1980 (Warrendale, PA: TMS, 1980), pp. 205–214.

                    Google Scholar 
                

	C.S. Wukusick (Final Report NAVAIR/N62269-78-C-0315, 25 August 1980).

                    Google Scholar 
                

	J.W. Holmes and K.S. O'Hara,ASTM STP 942 (Philadelphia, PA: ASTM, 1988), pp. 672–691.

                    Google Scholar 
                

	M.J. Goulette, P.D. Spilling, and R.P. Arthey, “Cost Effective Single Crystals,” Superalloys 1984 (Warrendale, PA: TMS, 1984), pp. 167–176.

                    Google Scholar 
                

	D.A. Ford and R.P. Arthey, “Development of Single Crystal Alloys for Specific Engine Applications,” Superalloys 1984 (Warrendale, PA: TMS, 1984), pp. 115–124.

                    Google Scholar 
                

	E. Bachelet and G. Lamanthe (Paper presented at the National Symposium on SX Superalloys, Viallard-de-Lans, France, 26–28 February 1986).

                    Google Scholar 
                

	T. Khan and M. Brun, Symp. on SX Alloys (Munich, Germany: MTU/SMCT, June 1989).

                    Google Scholar 
                

	K. Harris and G.L. Erickson, Cannon-Muskegon Corporation, U.S. patent 4,582,548-CMSX-2 Alloy.

	K. Harris and G.L. Erickson, Cannon-Muskegon Corporation, U.S. patent 4,721,540-CMSX-6 Alloy.

	M. Doner and J.A. Heckler (Paper presented at the Aerospace Tech. Conf., Long Beach, CA, October 1985).

                    Google Scholar 
                

	K. Harris and G.L. Erickson, Cannon-Muskegon Corporation, U.S. patent 4,643,782-CMSX-4 Alloy.

	A.D. Cetel and D.N. Duhl, “Second Generation Nickel-Base Single Crystal Superalloy,” Superalloys 1988 (Warrendale, PA: TMS, 1988), pp. 235–244.

                    Google Scholar 
                

	Garrett, U.S. patent 4,935,072-SC 180 Alloy.

	P. Caron and T. Khan, “Development of a New Nickel Based Single Crystal Turbine Blade Alloy for Very High Temperatures,” Euromat '89 (1989), pp. 333–338.

                    Google Scholar 
                

	C.S. Wukusick, L. Buchakjian, Jr., General Electric Company, U.K. patent application GB 2 235 697 A. Published March 13,1991, “Improved Property-Balanced Nickel-Base Superalloys for Producing Single Crystal Articles.”

                    Google Scholar 
                

	G.L. Erickson, Cannon-Muskegon Corporation, U.S. patent 5,366,695-CMSX-10 Alloy.

	W.S. Walston et al., General Electric Company, U.S. patent 5,270,123-René N6 Alloy (R' 162).

	G.L. Erickson, “Superalloy Developments for Aero and Industrial Gas Turbines,” Proceedings from the Advanced Materials and Coatings for Combustion Turbines Symposium (Materials Park, OH: ASM, 1993).

                    Google Scholar 
                

	G.L. Erickson, “Superalloy VIM and EBCHR Processes,” International Symposium on Liquid Metal Processing and Casting (Santa Fe, New Mexico, 11–14 September 1994).

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Cannon Muskegon Corporation, USA
Gary L. Erickson B.S. (manager of superalloy development, member of TMS)


Authors	Gary L. Erickson B.S.View 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
Erickson, G.L. A new, third-generation, single-crystal, casting superalloy.
                    JOM 47, 36–39 (1995). https://doi.org/10.1007/BF03221147
Download citation
	Issue Date: April 1995

	DOI: https://doi.org/10.1007/BF03221147


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
	Rhenium
	Solution Heat Treatment
	Single Crystal Turbine Blade
	Rhenium Alloy
	Blade Component








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					50.19.159.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    