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Tribosystems are multi-dimensional constructs that tend to range in major lineal dimension from about 10-9 (sharp-tipped friction probing devices) to about 105 m (earthquake faults).  For atomic-scale tribosystems, most friction models and the attendant analyses tend to focus on the properties and characteristics of the atoms on the exposed surfaces, perhaps adding a few molecular layers of an interposed fluid, and perhaps, the first few atomic layers.   A few recent models allow for the role of dislocations in tribodeformation.  With the exception of adhesive transfer, little has been done to model the effects of wear or wear particles on the time-dependence of friction in atomic-scale tribosystems.  From a metallurgical point of view, however, materials are seen as collections of imperfect crystal grains, grain boundaries, inclusions, and the like.  Based on that perspective, the thermo-physical, mechanical, and tribological properties of surfaces in contact are harder to model because it is the very nature of the structural imperfections themselves (e.g., dislocation structure, grain size, grain boundary cohesion, inclusion content and distribution) that impart properties.  In engineering tribosystems, friction-controlling phenomena may initially begin at the nano-scale, but quickly evolve to include phenomena that extend over micrometers or even millimeters.  Piece-wise models for friction that depend on the instantaneous state of wear may need to be strung together in order to model friction over the lifetimes of practical tribocontacts, especially as size effects set in.
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