
    



    
        [image: logo]

  
    
        

    


    Submit


    
        [image: Login] Login
    

    
        [image: Register] Register
    




      

     
       
 
  

  
    

  
       

        
            	
                    Home

                
	
                        Academic Journals  

                    
	
                        Books & Monographs  

                    
	
                        Conferences  

                    
	
                        Language Service  

                    
	
                        News & Announcements  

                    
	
                        About  

                    


        

      
 

  
  

    

    
        
             
                    Home/ 
                     
                    Journals/ 
                     
                    CMES/ 
                     
                    Vol.3, No.4, 2002/ 
                     
                    10.3970/cmes.2002.003.483 

                     
        

    

    
    
        
         
            


	[image: Journal Logo]
	[image: Submit a Paper icon]Submit a Paper
	[image: Propose a Special lssue icon]Propose a Special lssue






            
                Table of Content


                	Abstract



            



        


        
             
            
                
                
                
                    [image: Open Access icon]Open Access

       ARTICLE

                
                
                 

                
                    
                                              

                     
                    Steady-State Temperature Rise in Coated Halfspaces and Halfplanes

               
                    
                        Michael J.  Rodgers1, Leon M.  Keer, Herbert S.  Cheng                    

                    
                        				1
Center for Surface Engineering and Tribology, Northwestern University, Evanston, IL 60208, USA847-491-9902; 847-491-4011 (fax); m-rodgers@northwestern.edu			                    


                    
                                        
                       Computer Modeling in Engineering & Sciences 2002, 3(4), 483-496. https://doi.org/10.3970/cmes.2002.003.483                    

                    
                                                                        
                                            

                                        
                                        
                

                
                    
                    	[image: Download PDF icon]Download PDF


                    


                    
                        	
	
	
	
	


                    

                    

                
   
                
                
                                        
                                            
                     

                                            
                                            
                      
                        
                


                

                    Abstract


                    The steady-state temperature rise due to frictional heating on the surface of coated halfspaces and halfplanes is described by closed form expressions in the Fourier transformed frequency domain. These frequency response functions (FRFs) include the effects of the coating and the speed of the moving heat source and apply for all Peclet number regimes. Analytical inversion of these expressions for several special cases shows the Green's functions as infinite series of images, which may be costly and slowly convergent. Also, the influence coefficients integrated from these Green's functions are not available in closed form. Applying fast Fourier transform (FFT) methods to invert the frequency domain expressions does not rely on the infinite summations, and the influence coefficients can be computed quickly and accurately. The accuracy for several FFT methods are analyzed in comparison with available homogeneous cases (halfspace: low Peclet and high Peclet number approximations; halfplane: all Peclet numbers, as well as low and high Peclet number approximations). Finally, a brief parameter study about the effect of the coating is performed, using the discrete convolution fast Fourier transform (DC-FFT) algorithm for accurate and efficient calculations of the temperature rise from the frequency response functions.                    

                    
                         
                
                                        
                     
                        
                     
                    
                      
					
                      
          Cite This Article



             Rodgers, M. J., Keer, L. M., Cheng, H. S. (2002). Steady-State Temperature Rise in Coated Halfspaces and Halfplanes. CMES-Computer Modeling in Engineering & Sciences, 3(4), 483–496.          
              BibTex
              EndNote
              RIS
            

          

    
          

      

      

      

              
                  [image: cc]   This work is licensed under a Creative   Commons Attribution 4.0 International License , which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
              
    
        
       












                
                
   

            

            



       
        
            

            
                	
                        
                            [image: Downloads icon]Downloads
                        
                        	Full-Text PDF


                    
	
                        
                            [image: Citation Tools icon]Citation Tools
                        
                        	BibTex
	EndNote
	RIS


                    


            
                

            


            
                	
                        1038

                        View


                    
	
                        765

                        Download


                    
	
                        0

                        Like

                    



                
            

           
          


      

                                

        

    

        



    

    
    
        
            	Further Information

                         
                            About Tech Science Press

                             
                            Open Access Policy

                             
                            Article Processing Charges

                             
                            Special Issue Policy

                             
                            Research Topic Policy

                             
                            Terms and Conditions

                             
                            Privacy Policy

                             
                            Advertising Policy

                             
                            Contact TSP

                                                
	Guidelines

                         
                            Language Service

                             
                            For Editors

                             
                            For Reviewers

                             
                            For Authors

                             
                            For Conference Organizers

                             
                            For Subscribers

                                                
	
                    Follow Us
    
                    LinkedIn

                    Twitter

                
	
                    Join Us
    
                    Join TSP editorial community

                

       
        
        
        
    


     
             
        Copyright© 2024 Tech Science Press 

© 1997-2024 TSP (Henderson, USA) unless otherwise stated    

    

















    

    	Home
	Submit
	Login
	Register






    

     
        Share Link

        
            	
                    
                        
                    
                
	
                    
                        
                    
                
	
                    
                        
                    
                
	
                    
                        
                    
                


        

        
            
            Copy 
            
            

            
            
        


        [image: ] 








    
    


    
