







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 19 October 1957



                    Strain–Age Hardening and Brittleness in Chromium

                    	C. W. WEAVER1 



                    

                    
                        
    Nature

                        volume 180, pages 806–808 (1957)Cite this article
                    

                    
        
            	
                        207 Accesses

                    
	
                        19 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
CURRENT theories of the cause of brittleness in ‘pure’ chromium ascribe the phenomenon to Cottrell locking1, invoking the Mott–Stroh2,3 theory of crack formation as the operative mechanism of brittle fracture, and nitrogen as the associated interstitial solute atom. There are several features of the tensile behaviour of annealed chromium (containing approximately 0.002 per cent nitrogen and 0.015 per cent oxygen), however, which this picture does not wholly explain, namely: (1) the very high temperature up to which embrittlement extends (about 350° C.) compared with other body-centred cubic metals of similar structure such as α-iron, molybdenum and tungsten; (2) the abrupt nature of the transition from a highly ductile condition to a completely brittle one, behaviour which again differs markedly from other body-centred cubic metals; (3) the fact that embrittlement occurs (at this nitrogen level) at the bottom of a trough in the maximum stress/temperature and yield stress/temperature curves just below 350° C.4, and not on the steeply rising part of the yield stress/temperature curve, which occurs only below 200° C., and which has been ascribed directly to Cottrell locking.
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