
Direct experimental measurements of long range surface interaction forces between
contacting surfaces are well described by continuum theories only at large separation
gaps, but fail drastically when two contacting surfaces (for example, a single surface
asperity contact) are closer than a few molecular diameters of the intervening liquid. This
is due to the induced ordering of the molecules into discrete layers brought about by the
approach of the second surface, which leads to non-uniform variation of the liquid
density and to an oscillatory force law – Solvation forces.

Boundary friction due to the solvation forces are measured and observed to depend
on the number of discrete molecule layers between the contact conjunction. To predict
the molecular friction, the Eyring model is used to describe the non-Newtonian
characteristic of the lubricant.

The boundary friction for a single asperity contact, with spherical or chain lubricant molecules trapped
in between, at separation gaps in the range of nanometers can be predicted using the Eyring model. It can
be observed that the lubricants with chain molecules are also influenced by the oscillating characteristics of
the solvation forces but at a smaller oscillating amplitude and frequency than the lubricant with spherical
molecules. The boundary friction for the lubricant with chain molecules show a less significant dependence
on the number of discrete molecule layers.
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