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                    Abstract


                    The present work presents a strip Dielectric Breakdown (DB) model for an electrically impermeable crack in a piezoelectric material. In the DB model, the dielectric breakdown region is assumed to be a strip along the crack's front line. Along the DB strip, the electric field strength is equal to the dielectric breakdown strength. The DB model is exactly in analogy with the mechanical Dugdale model. Two energy release rates emerge from the analysis. An applied energy release rate appears when evaluating J-integral along a contour surrounding both the dielectric breakdown strip and the crack tip, whereas a local energy release rate appears when evaluating J-integral along an infinitesimal contour surrounding only the crack tip. Under small yielding conditions, the local energy release rate, if used as a failure criterion, gives a linear relationship between the applied stress intensity factor and the applied electric intensity factor.                    

                    
                         
                
                                        
                     
                        
                     
                    
                      
					
                      
          Cite This Article



             T. Zhang, "Dielectric breakdown model for an electrically impermeable crack in a piezoelectric material," Computers, Materials & Continua, vol. 1, no.1, pp. 107–116, 2004.          
              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


                    


            
                

            


            
                	
                        985

                        View


                    
	
                        1022

                        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: ] 








    
    


    
