
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Mechanical Science and Technology

	
                        Article

Re-rounding analysis of API X60 pipelines containing an unconstrained dent subjected to internal pressure using finite element method


                    	Original Article
	
                            Published: 22 September 2021
                        


                    	
                            Volume 35, pages 4467–4475, (2021)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Journal of Mechanical Science and Technology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Yunfei Huang1 & 
	Peng Zhang2 


                        
    

                        
                            	
            
                
            110 Accesses

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
As a common defect on pipelines, a dent normally re-rounds under internal pressure, which impacts the integrity of a dented pipeline. In this study, a 3D finite element (FE) model of an X60 dented pipeline under internal pressure was established. The stress/strain distributions and displacement variation of the indentation region due to re-rounding were examined. Moreover, the effects of dent depth, diameter-to-thickness ratio, and internal pressure on the dent re-rounding performance were analyzed. The prediction equation of dent geometry parameters due to re-rounding was proposed. The results reveal that the stress/strain distribution in the dented area is strongly impacted by the re-rounding behavior. In addition, re-rounding on the deformed region to decrease the diameter-to-thickness ratio becomes increasingly difficult. The internal pressure may cause a significant change in the dent length during the re-rounding process. The prediction equation can provide a reference for computing the dent geometric dimension after re-rounding.
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                    D
                  :
	
                    Pipe diameter

                  
	
                    t
                  :
	
                    Pipe wall thickness

                  
	
                    L
                  :
	
                    Dent length

                  
	
                    ΔL
                  :
	
                    Re-rounding value of the dent length

                  
	
                    L
                    0
                  :
	
                    Dent length after spring back

                  
	
                    L
                    1
                  :
	
                    Dent length after re-rounding

                  
	
                    d
                  :
	
                    Dent depth

                  
	
                    Δd
                  :
	
                    Re-rounding value of the dent depth

                  
	
                    d
                    0
                  :
	
                    Dent depth after spring back

                  
	
                    d
                    1
                  :
	
                    Dent depth after re-rounding

                  
	
                    E
                  :
	
                    Young’s modulus

                  
	
                    P
                  :
	
                    Internal pressure

                  
	
                    ε
                    1
                  :
	
                    Circumferential bending strain at the dent region

                  
	
                    ε
                    2
                  :
	
                    Axial bending strain at the dent region

                  
	
                    ε
                    3
                  :
	
                    Axial extensional strain at the dent region
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