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                    Abstract
This paper attempts an assessment of the current understanding of the phenomenon of “serrated plastic flow”, which manifests itself as serrations, load drops, jerkiness or other discontinuities in the stress-strain curves obtained in constant extension rate tensile tests, and as sudden bursts of strain in constant loading rate tests and in constant load (stress) creep tests (the so called staircase creep). Though one can identify at least seven physical processes that can cause serrations, the discussion here is restricted mainly to serrated yielding in tension tests originating from dynamic strain ageing (dsa). The characteristics of the five types of serrations that have been identified so far and the experimental conditions under which they occur are discussed. The various models of serrated flow that have been put forward are reviewed critically. Some recent results on 316 stainless steel are presented to illustrate the effects of grain size, temperature and strain rate on serrated flow. Manifestations ofdsa other than serrations such as a negative strain rate sensitivity, positive temperature dependence for flow stress and work hardening, and the ductility minimum are also discussed. Finally the various issues to be resolved are enumerated.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Mechanical Properties of Low Density Polyethylene
                                        
                                    

                                    
                                        Article
                                        
                                         10 August 2016
                                    

                                

                                Jennifer L. Jordan, Daniel T. Casem, … Christopher W. Jordan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        High Strain Rate Mechanics of Polymers: A Review
                                        
                                    

                                    
                                        Article
                                        
                                         25 January 2016
                                    

                                

                                Clive R. Siviour & Jennifer L. Jordan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Residual stress analysis in industrial parts: a comprehensive comparison of XRD methods
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 November 2023
                                    

                                

                                Ardeshir Sarmast, Jan Schubnell, … Eva Carl

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Ananthakrishna G 1984Bull. Mater. Sci.
                

	Armstrong R W 1968 inDislocation dynamics (eds) A R Rosenfield, G T Hahn, A L Bement and R I Jaffee (New York: McGraw Hill) p. 293

                    Google Scholar 
                

	Bodner S R and Rosen A 1967J. Mech. Phys. Solids
                  15 63
Article 
    CAS 
    
                    Google Scholar 
                

	Brindley B J and Worthington P J 1970Met. Rev.
                  15 101

                    Google Scholar 
                

	Bolling G F and Richman R H 1965Acta Metall.
                  13 709, 723, 745
Article 
    
                    Google Scholar 
                

	Charnock W 1968Philos. Mag.
                  18 89
Article 
    
                    Google Scholar 
                

	Charnock W 1969Philos. Mag
                  20 209
Article 
    
                    Google Scholar 
                

	Conrad H and Christ B 1963 inRecovery and recrystallization of metals (ed) L Himmel (New York: Interscience) p. 124

                    Google Scholar 
                

	Cottrell A H 1953Philos. Mag
                  44 829
CAS 
    
                    Google Scholar 
                

	Cuddy L J and Leslie W C 1972Acta Metall.
                  20 1157
Article 
    CAS 
    
                    Google Scholar 
                

	Hirth J P and Lothe J 1968Theory of crystal dislocations (New York: McGraw-Hill)

                    Google Scholar 
                

	Kubin L P, Spiesser Ph and Estrin Y 1982Acta Metall.
                  30 385
Article 
    CAS 
    
                    Google Scholar 
                

	Macherauch E and Munz D 1966Z. Metall.
                  57 552

                    Google Scholar 
                

	Malygin G A 1973Phys Status Solidi
                  A15 51

                    Google Scholar 
                

	Mannan S L 1981Influence of grain size on the flow and fracture in AISI type 316stainless steel at elevated temperatures Ph.D. Thesis, Indian Institute of Science, Bangalore

                    Google Scholar 
                

	Mannan S L and Rodriguez P 1972Philos. Mag.
                  25 673
Article 
    CAS 
    
                    Google Scholar 
                

	Mannan S L, Samuel K G and Rodriguez P 1982 inProc. 6th Int. Conf. Strength of Metals and Alloys, Melbourne, Aug. 1982 (ed) R C Giffkins (New York: Pergamon Press) Vol 2 pp. 637–642

                    Google Scholar 
                

	Mannan S L, Samuel K G and Rodriguez P 1983Trans. Indian Inst. Metals
                  36 313
CAS 
    
                    Google Scholar 
                

	McCormick P G 1972Acta Metall.
                  20 351
Article 
    CAS 
    
                    Google Scholar 
                

	McCormick P G 1983 inDeformation—All aspects, Int. Conf. on Metal Sci., ICMS, Ranchi (Calcutta: Indian Institute of Metals)

                    Google Scholar 
                

	Mulford R A and Kocks U F 1979Acta Metall.
                  27 1125
Article 
    CAS 
    
                    Google Scholar 
                

	Nabarro F R N 1967Theory of crystal dislocation (Oxford: University Press) p. 431

                    Google Scholar 
                

	Neelakantan K and Venkataraman G 1983Acta Metall.
                  31 77
Article 
    
                    Google Scholar 
                

	Penning P 1972Acta Metall.
                  20 1169
Article 
    
                    Google Scholar 
                

	Pink E and Grinberg A 1981Mater. Sci. Eng.
                  51 1
Article 
    CAS 
    
                    Google Scholar 
                

	Portevin A and LeChatelier F 1923CR Acad. Sci.
                  176 507
CAS 
    
                    Google Scholar 
                

	Ramachandran V 1983 inDeformation—All aspects, Int. Conf. on Metal Sci., ICMS, Ranchi (Calcutta: Indian Institute of Metals)

                    Google Scholar 
                

	Ramachandran V, Baldwin D H and Reed-Hill R E 1970Metall. Trans.
                  1 3011
Article 
    CAS 
    
                    Google Scholar 
                

	Reed-Hill R E 1974Rev. High Temp. Mater.
                  2 214

                    Google Scholar 
                

	Rosen A and Bodner S R 1969Mater. Sci. Eng.
                  4 115
Article 
    CAS 
    
                    Google Scholar 
                

	Russel B 1963Philos. Mag.
                  8 615
Article 
    
                    Google Scholar 
                

	Samuel K G and Rodriguez P 1975Trans. Indian Inst. Metals
                  28 323
CAS 
    
                    Google Scholar 
                

	Samuel K G and Rodriguez P 1980Trans Indian Inst. Metals
                  33 285
CAS 
    
                    Google Scholar 
                

	Schmidt C G and Miller A K 1982Acta Metall.
                  30 615
Article 
    CAS 
    
                    Google Scholar 
                

	Seetharaman V 1984Bull Mater. Sci.
                  6
                

	Sleeswyk A W 1958Acta Metall.
                  6 598
Article 
    
                    Google Scholar 
                

	Sleeswyk A W and Verel D J 1972Scr. Metall.
                  6 1972

                    Google Scholar 
                

	Solar-Gomez A J R and McG Tegart W J 1969Philos. Mag.
                  20 507
Article 
    
                    Google Scholar 
                

	Strudel J L 1983 inDeformation—All Aspects, Int. Conf. on Metal Sci., ICMS, Ranchi, (Calcutta: Indian Institute of Metals)

                    Google Scholar 
                

	Van Bueren H G 1955Acta Metall.
                  3 519
Article 
    
                    Google Scholar 
                

	Van den Beukel A 1975Phys Status Solidi
                  A30 197

                    Google Scholar 
                

	Van den Beukel A 1980Acta Metall.
                  28 965
Article 
    
                    Google Scholar 
                

	Van den Beukel A and Kocks U F 1982Acta Metall.
                  30 1027
Article 
    
                    Google Scholar 
                

	Weertman J 1967Can. J. Phys.
                  45 797
CAS 
    
                    Google Scholar 
                

	Wijler A, Schade Van Westrum J and Van den Beukel A 1972Acta Metall.
                  20 355
Article 
    CAS 
    
                    Google Scholar 
                

	Wilcox B A and Rosenfield A R 1966Mater. Sci. Eng.
                  1 201
Article 
    CAS 
    
                    Google Scholar 
                

	Yoshinaga H and Morozumi S 1971Philos. Mag.
                  23 1351, 1367
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Metallurgy Programme, Reactor Research Centre, 603 102, Kalpakkam, India
P Rodriguez


Authors	P RodriguezView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Rodriguez, P. Serrated plastic flow.
                    Bull. Mater. Sci. 6, 653–663 (1984). https://doi.org/10.1007/BF02743993
Download citation
	Issue Date: September 1984

	DOI: https://doi.org/10.1007/BF02743993


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
	Serrated flow
	dynamic strain ageing
	continual mechanical twinning
	flow stress
	work hardening peaks
	ductility minimum








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					50.19.159.160
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    