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                    Abstract


                    A hybrid finite element formulation, combining nanoscopic and macroscopic considerations is proposed, for the prediction of the elastic mechanical properties of single walled carbon nanotube (SWCNT)-based composites. The nanotubes are modeled according to the molecular mechanics theory via the use of spring elements, while the matrix is modeled as a continuum medium. A new formulation concerning the load transfer between the nanotubes and matrix is proposed. The interactions between the two phases are implemented by utilizing appropriate stiffness variations describing a heterogeneous interfacial region. A periodic distribution and orientation of the SWCNTs is considered. Thereupon, the nanocomposite is modeled using a three dimensional finite element unit cell, which is subjected to longitudinal as well as transverse loadings in order to obtain the mechanical properties in these directions. The Halpin-Tsai equations are used to extract the mechanical properties for randomly oriented SWCNTs. The formulation is validated through comparison of the predicted mechanical responses to corresponding solutions, obtained from the literature.                    

                    
                         
                
                                        Keywords

                    
                                                Carbon nanotube, Finite element method, Mechanical properties, Interface, Nanocomposite.                                                

                    

                                         
                     
                        
                     
                    
                      
					
                      
          Cite This Article



             Giannopoulos, G., Georgantzinos, S., Katsareas, D., Anifantis, N. (2010). Numerical Prediction of Young's and Shear Moduli of Carbon Nanotube Composites Incorporating Nanoscale and Interfacial Effects. CMES-Computer Modeling in Engineering & Sciences, 56(3), 231–248.          
              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


                    


            
                

            


            
                	
                        1135

                        View


                    
	
                        962

                        Download


                    
	
                        0

                        Like

                    



                
            

           
          


      

                        
                Related articles

                
                    	
                            
                                
                                    Numerical Prediction of Young's and Shear Moduli of Carbon Nanotube Composites Incorporating Nanoscale and Interfacial Effects                                 
                            

                            G.I. Giannopoulos, S.K. Georgantzinos,...
                        


                

            

                                

        

    

        



    

    
    
        
            	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: ] 








    
    


    
