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The undeformed case

d
e

Nano-scale Lubrication and 
Tribology  

The approaching of a roller against a molecularly 
smooth surfaces elastic solid 

Intervening fluid: Octamethylcyclotetrasiloxane 
(OMCTS) (nonpolar).  

Prevailing interactions: 

•  Hydrodynamics 

•  Solvation 

•  micro-scale deformation  

• Van der Waals 

•  M. Teodorescu, S. Balakrishnan and H. Rahnejat: “Physics of ultra-thin surface films on 
molecularly smooth surfaces” Proceedings of the Institution of Mechanical Engineers 
(IMechE), Journal of nano-Technology - Part N. Vol. 220 (1), 2006, pp 7-19. 
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c Hydrodynamic+Solvation+van der Waals


