






Skip to main content


Accessibility help




We use cookies to distinguish you from other users and to provide you with a better experience on our websites. Close this message to accept cookies or find out how to manage your cookie settings.



















Login Alert













Cancel


Log in




×























×





























	
	

Home



	Log in
	Register
	Browse subjects
	Publications
	Open research
	Services
	About Cambridge Core
	

Cart





	

Cart


	
	


	
Institution login

	
	Register
	Log in
	
	

Cart













 






Home













 




















	
	

Home



	Log in
	Register
	Browse subjects
	Publications
	Open research
	Services
	About Cambridge Core
	

Cart





	

Cart


	
	


	
Institution login

	
	Register
	Log in
	
	

Cart













 



 

















Hostname: page-component-7c8c6479df-r7xzm
Total loading time: 0
Render date: 2024-03-13T09:15:09.176Z
Has data issue: false
hasContentIssue false

  	Home 
	>Journals 
	>Journal of Fluid Mechanics 
	>Volume 799 
	>Lubrication of soft viscoelastic solids



 	English
	
Français






    Journal of Fluid Mechanics
  

  Article contents
 	Abstract
	References




  Lubrication of soft viscoelastic solids
      
Published online by Cambridge University Press: 
23 June 2016

    Anupam Pandey   ,
Stefan Karpitschka   ,
Cornelis H. Venner    and
Jacco H. Snoeijer   
 
 
  
 



Show author details
 

 
 
	Anupam Pandey*
	Affiliation: Physics of Fluids Group, Faculty of Science and Technology, University of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands




	Stefan Karpitschka
	Affiliation: Physics of Fluids Group, Faculty of Science and Technology, University of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands




	Cornelis H. Venner
	Affiliation: Faculty of Engineering Technology, Engineering Fluid Dynamics, University of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands




	Jacco H. Snoeijer
	Affiliation: Physics of Fluids Group, Faculty of Science and Technology, University of Twente, P.O. Box 217, 7500 AE Enschede, The Netherlands
Department of Applied Physics, Eindhoven University of Technology, P.O. Box 513, 5600 MB Eindhoven, The Netherlands




 	
*

	†Email address for correspondence: a.pandey@utwente.nl






 


    	Article

	Metrics




 Article contents    	Abstract
	References


 Get access   Share  

  

  Cite  Rights & Permissions
 [Opens in a new window]
 

 
  Abstract
  Lubrication flows appear in many applications in engineering, biophysics and nature. Separation of surfaces and minimisation of friction and wear is achieved when the lubricating fluid builds up a lift force. In this paper we analyse soft lubricated contacts by treating the solid walls as viscoelastic: soft materials are typically not purely elastic, but dissipate energy under dynamical loading conditions. We present a method for viscoelastic lubrication and focus on three canonical examples, namely Kelvin–Voigt, standard linear and power law rheology. It is shown how the solid viscoelasticity affects the lubrication process when the time scale of loading becomes comparable to the rheological time scale. We derive asymptotic relations between the lift force and the sliding velocity, which give scaling laws that inherit a signature of the rheology. In all cases the lift is found to decrease with respect to purely elastic systems.
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