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A simple derivation of the body force produced by the applied electric field is given. The governing equations and boundary conditions on the problem of electrostriction with the correct constitutive equations and considering the pondermotive body force and boundary traction are obtained. Given also are the solution of first boundary problem for an infinite plate with an elliptic defect, and the asymptotic expansion of stress near the end of an elliptic defect. The stresses near the end of the major axis have the form of r−1, but the principal part of the electric displacements have the form of r−1/2 if the origin of the local coordinate system is set at the focus point of the ellipse.
Keywords
	Body Force
	Versus Versus Versus
	Electric Displacement
	Virtual Displacement
	Maxwell Stress

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.




                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                    References
	J.A. Stratton, 1941, Electromagnetic Theory, McGraw-Hill.

                        Google Scholar 
                

	L.D. Landau, E.M. Lifshitz, 1960, Electodynamics of Continous Media. Pergamon Press, Oxford.

                    Google Scholar 
                

	Y.H. Pao, 1978, Electromagnetic force in deformable continua, S. Nemat-Nasser, Mechanics Today, Printed in Great Britain by Pitman.Bath.

                        Google Scholar 
                

	Z.-B. Kuang, 2002, Nonlinear Mechanics of Continuous Media Shanghai Jiaotong University Press.

                        Google Scholar 
                

	R.J. Knops, 1963, Two-dimensional electrostriction, Qt. J. Mech. Appl. Math. 16, 377–388.
MathSciNet 
    
                    Google Scholar 
                

	T.E. Smith, W.E. Warren, 1966, 1968, Some problems in two-dimensional electrostriction, J. Math. Phys. 45, 45–51; (corrigenda) 47, 109–110.

                    Google Scholar 
                

	R.M. McMeeking, 1987, On mechanical stresses at cracks in dielectrics with application to dielectric breakdown, Journal of Applied Physics, 62, 3116–3122.
Article 
    
                    Google Scholar 
                

	R.M. McMeeking, 1989, Electrostrictive stresses near crack-like flaws, Journal of Applied Mathematics and Physics (ZAMP), 40, 615–627.
Article 
    MATH 
    
                    Google Scholar 
                

	Y.M. Shkel, D.J. Klingenberg, 1990, Material parameters for electrostriction, J. Appl.Phys., 80, 4566–4571.
Article 
    
                    Google Scholar 
                

	N.I. Myskhelishvili, 1954, Some Basic Problems in the Mathematical Theory of Elasticity, Nordhoff, Netherlads.

                        Google Scholar 
                

	Z.-B. Kuang, F.-S. Ma, 2002, Crack Tip Fields, Xi’an Jiaotong University Publishing House.

                        Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Engineering Mechanics, Shanghai Jiaotong University, Shanghai, 200240, P.R.China
Zhen-Bang Kuang & Quan Jiang


Authors	Zhen-Bang KuangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Quan JiangView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	Tsinghua University, Beijing, China
W. Yang 




Rights and permissions
Reprints and permissions


Copyright information
© 2006 Springer


About this paper
Cite this paper
Kuang, ZB., Jiang, Q. (2006).  Stress Analysis in two Dimensional Electrostrictive Material under General Loading.

                     In: Yang, W. (eds) IUTAM Symposium on Mechanics and Reliability of Actuating Materials. Solid Mechanics and Its Applications, vol 127. Springer, Dordrecht. https://doi.org/10.1007/1-4020-4131-4_8
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/1-4020-4131-4_8

	
                            Publisher Name: Springer, Dordrecht

	
                                Print ISBN: 978-1-4020-4130-3

	
                                Online ISBN: 978-1-4020-4131-0

	eBook Packages: EngineeringEngineering (R0)


Share this paper
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
                            







Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 84.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 109.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					18.207.224.173
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



