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                    Abstract
An incremental forging process created on the basis of the modified orbital forging press is investigated in the paper. Development of the finite element model, which simulates metal flow in this process, is the main objective of the work. This model is used in research on possibility of modification of classical orbital forging technology to obtain more efficient process. Due to the novelty of the developed process, the investigation on path of material flow during deformation is of particular interest in this work. A numerical simulation involve subsequent pressing of a set of anvils into the material. Direction of material flow and strain path change, due to incremental character of deformation, are analysed. The results showing flow of metal under the anvils are presented and discussed in the paper. Zone affected by the incremental character of deformation is identified in narrow region in-between subsequent dies. Examples of results of numerical simulations of modified orbital forging press are presented in the paper, as well.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
                            
                        
                    

                    

                    

                    References
	Choi S., Na K.H., Kim J.H.: Upper-bound analysis of the rotary forging of cylindrical billet, J. Mat. Proc. Tech., 67:78–82, 1997.
Article 
    
                    Google Scholar 
                

	Munshi M., Shah K., Cho H., Altan T.: Finite element analysis of orbital forming used in spindle/inner ring assembly, Proc. ICTP 2005, Verona, CD ROM.

	Groche P., Fritsche D., Tekkaya E.A., Allwood J.M., Hirt G., Neugebauer R.: Incremental bulk metal forming, Annals of the CIRP, 56:635–656, 2007.
Article 
    
                    Google Scholar 
                

	Li G., Jinn J.T., Wu W.T., Oh S.I.: Recent development and applications of three-dimensional finite element modelling in bulk forming process, J. Mat. Proc. Techn., 113:40–45, 2001.
Article 
    
                    Google Scholar 
                

	Liu G., Yuan S.J., Wang Z.R., Zhou D.C.: Explanation of the mushroom effect in the rotary forging of the cylinder, J. Mat. Proc. Tech., 151:178–182, 2004.
Article 
    
                    Google Scholar 
                

	Hirt G., Kopp R., Hofmann O., Franzke M. Barton G.: Implementing a high accuracy multi-mesh method for incremental bulk metal forming, Annals of the CIRP, 56:313–316, 2007.
Article 
    
                    Google Scholar 
                

	Bruschi S., Casotto S., Dal Negro T., Icarelli R.: Modelling material behaviour in incremental bulk forming processes, Proc. ICTP 2005, Verona, CD ROM.

	Wagoner R.H., Chenot J.L.: Fundamentals of metal forming, John Wiley & Sons, Inc, New York, 1997.

                    Google Scholar 
                

	Marciniak Z., A Rocking-die technique for cold-forming operations, Mech. Prod. Eng., 117:792–797, 1970.

                    Google Scholar 
                

	Nowak J., Madej L., Plewinski A., Grosman F., Pietrzyk M.: Recent development in orbital forging technology, Proc. 11th ESAFORM Conf., Lyon, 2008, CD ROM.

	Nowak J., Madej L., Pietrzyk M., Plewiński A., Ziółkiewicz S., Grosman F.: Computer aided technology design for the modified orbital forging, Proc. ICTP 2008, Geyongju, CD ROM.

	Nowak J., Madej L., Pietrzyk M., Grosman F., Ziółkiewicz S., Plewiński A., The incremental forming approach based on the modified classical orbital forging technology, Proc. MS&T, Pittsburgh, 2009, 2258–2267.


Download references




Author information
Authors and Affiliations
	Akademia Gorniczo-Hutnicza, al. Mickiewicza 30, 30-0159, Krakow, Poland
J. Nowak, L. Madej & M. Pietrzyk

	Politechnika Slaska, ul. Krasinskiego 8, 40-019, Katowice, Poland
F. Grosman


Authors	J. NowakView author publications
You can also search for this author in
                        PubMed Google Scholar



	L. MadejView author publications
You can also search for this author in
                        PubMed Google Scholar



	F. GrosmanView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. PietrzykView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                L. Madej.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Nowak, J., Madej, L., Grosman, F. et al. Material flow analysis in the incremetal forging technology.
                    Int J Mater Form 3
                        (Suppl 1), 931–934 (2010). https://doi.org/10.1007/s12289-010-0921-y
Download citation
	Published: 12 June 2010

	Issue Date: April 2010

	DOI: https://doi.org/10.1007/s12289-010-0921-y


Share this article
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
                        


Keywords
	incremental deformation
	material flow
	strain path change








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					35.173.205.55
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    