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A mathematic model of point contact friction force between gripper jaw and workpiece was established based on the wrench theory and the principle of force equivalence. The eccentric of workpiece was studied and its effect on the gripping force of the jaw was analyzed. This model revealed the factors influencing the variation of gripping force under heavy load conditions and provided a theoretical support for studying the load-carrying capability of stable gripping.
Keywords
	Forging manipulator
	Wrench theory
	Eccentric of workpiece
	Gripping force
	Gripper




                                
                            

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

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        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
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            
                                
                                    
                                        Preview

                                        
                                            
                                                Unable to display preview. Download preview
                                                    PDF.

                                            
                                            Unable to display preview. Download preview
                                                PDF.

                                        

                                    

                                
                            

                            
                            
                                
                            


                            

                            

                             References
	Wan, S., Wang, Y.: Mechanization and automation of Forging. China machine press, Beijing (1983) (in Chinese) 

                    Google Scholar 
                

	Liu, S., Deng, H., He, J.: Dynamic model of the tong force and analysis of load-carrying ability of the large scale heavy-load tong device. Modern Manufacturing Engineering 1, 107–111 (2010) (in Chinese) 

                    Google Scholar 
                

	Li, Q., Gao, D., Deng, H.: Analysis of Contact forces for Forging Manipulator Grippers. In: Proceedings of IEEE CIS_RAM 2008, Chengdu, pp. 716–719 (2008)

                        Google Scholar 
                

	Li, Q., Gao, D., Deng, H.: Influence of Contact Forces on Stable Gripping for Large-Scale Heavy Manipulator. In: Xiong, C.-H., Liu, H., Huang, Y., Xiong, Y.L. (eds.) ICIRA 2008. LNCS (LNAI), vol. 5315, pp. 839–847. Springer, Heidelberg (2008)
Chapter 
    
                    Google Scholar 
                

	Zuo, B., Qian, W.: A nonlinear programming algorithm for force-closure analysis in multi-fingered robotic grasping. Chinese Journal of Mechanical Engineering 2, 205–215 (1999) (in Chinese) 

                    Google Scholar 
                

	Zhang, Y., Li, J., Li, J.: Robot hands. China machine press, Beijing (2007) (in Chinese) 

                    Google Scholar 
                

	Muway, R.M., Li, Z.x., Shankar Sastry, S.: A Mathematical Introduction to Robotic Manipulation. CRC Press, Inc., Boca Raton (1994)

                    Google Scholar 
                

	Li, Q., Gao, D., Deng, H.: Calculation of Contact Forces of Large-Scale Heavy Forging Manipulator Grippers. Key Engineering Materials 419-420, 645–648 (2010)
Article 
    
                    Google Scholar 
                

	Buss, M., Hashimoto, H., Moore, J.B.: Dextrous hand grasping force optimization. IEEE Transactions on Robotics and Automation 12, 406–418 (1996)
Article 
    
                    Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	School of Mechanical and Electrical Engineering, Central South University, Changsha, 410083, China
Lixin Yang, Hua Deng & Zhen Xu


Authors	Lixin YangView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hua DengView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhen XuView author publications
You can also search for this author in
                        PubMed Google Scholar







 Editor information
Editors and Affiliations
	School of Creative Technologies, The University of Portsmouth, PO1 2DJ, Portsmouth, UK
Honghai Liu 

	Robotics Institute, Shanghai Jiao Tong University, 200240, Shanghai, China
Han Ding , Zhenhua Xiong  & Xiangyang Zhu ,  & 




 Rights and permissions
Reprints and permissions


 Copyright information
© 2010 Springer-Verlag Berlin Heidelberg


 About this paper
Cite this paper
Yang, L., Deng, H., Xu, Z. (2010).  Gripping Force Model and Influence Factors of Gripping Device for Heavy Forging Manipulators.

                     In: Liu, H., Ding, H., Xiong, Z., Zhu, X. (eds) Intelligent Robotics and Applications. ICIRA 2010. Lecture Notes in Computer Science(), vol 6425. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-16587-0_30
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-642-16587-0_30

	
                            Publisher Name: Springer, Berlin, Heidelberg

	
                                Print ISBN: 978-3-642-16586-3

	
                                Online ISBN: 978-3-642-16587-0

	eBook Packages: Computer ScienceComputer Science (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 via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        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
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about 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
						
						
					


		
	
	
		
			
				
					
					100.24.116.208
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    
    


