
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    
    
        
            
                Advertisement

                
                    
                        
                            [image: Advertisement]
                        
                    

                

            

        

    



    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        The International Journal of Advanced Manufacturing Technology

	
                        Article

Laser nitriding of tool steel: thermal stress analysis


                    	Original Article
	
                            Published: 18 December 2009
                        


                    	
                            Volume 49, pages 1009–1018, (2010)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            The International Journal of Advanced Manufacturing Technology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Bekir Sami Yilbas1, 
	A. F. M. Arif1, 
	C. Karatas2, 
	S. Akhtar1 & 
	…
	B. J. Abdul Aleem1 

Show authors
                        
    

                        
                            	
            
                
            324 Accesses

        
	
            
                
            23 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Lasers can be considered as one of the effective tools to nitride the metallic surfaces. This is because of the precision of operation and the fast processing time. In the present study, laser gas-assisted nitriding of tool steel (H13) is carried out. Temperature and stress fields are predicted using the finite element method. The metallurgical changes in the laser irradiated region are examined using scanning electron microscope (SEM) and X-ray diffraction. The fracture toughness of the surface is determined using the indentation tests. It is found that von Mises stress attains high values in the laser-heated regions. The residual stress predicted is tensile, and it is in the order of 450 MPa. SEM micrographs reveal that surface is free from cracks, and feathery-like compact structures are formed in the vicinity of the surface. The fracture toughness of the surface reduces after the laser treatment process because of the formation of brittle structure in the surface region.
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