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ABSTRACT 

A finite element model was developed to study the contact of a micro hemisphere in 
elastic-plastic contact with a rigid flat. The effects of adhesion on the deformation and 
stress fields are included using the Lennard-Jones potential, which makes this model 
applicable to a wide range of the Tabor parameter.  Both loading and unloading are 
considered. Whereas elastic loading/unloading with adhesion is governed by the Tabor 
parameter, it is shown that elastic-plastic loading/unloading depends on three 
dimensionless parameters.  For a range of these parameters ductile separation can 
occur.  Comparisons are made with a simple analytical model. 

The development of an experimental test station for measuring the adhesion forces is 
also described.  This test station cycles the contact tips at a high rate, thus allowing for 
the monitoring of contact evolution. 
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