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The Elastic-Plastic Contact Mechanics Model
Related Scale of Rough Surface
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Abstract ; The real contact state between the rough surfaces is studied with fractal theory, a fractal contact mechan-
ics model for rough surfaces is proposed also. Considering the asperity level, the expressions among elastic critical
level, the first elastic-plastic critical level and the second elastic-plastic critical level are obtained. The conditions
existence of elastic deformation, elastic-plastic deformation and fully plastic deformation of each level asperity are
researched on the rough surface, the expressions among the critical contact area in the three regimes are derived re-
spectively. Considering the asperity size distribution function, the analytic expression between the total contact load
with the real contact area is obtained. Calculation results show that the critical contact areas of a single asperity are
related to its scale, and its reduce while the level of asperity increases. As the load and contact area increase a tran-
sition from elastic, elastic-plastic to fully plastic contact model takes place in this order and agreed with classical
contact mechanics. During the whole rough surfaces contact, the deformation process of the rough surfaces is con-
sistent with a single asperity. The largest asperity is in different critical levels, mechanical properties of the rough

surface are not the same.

Keywords: rough surfaces; asperity; fractal dimension; scale; critical contact area; elastic-plastic contact;
density function; two dimensional; topology; models analysis; mechanical properties;

deformation ; friction





