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Contact and Wear Simulation Between Fractal Surfaces
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2. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The traditional 2D fractal contact theory only takes elastic and plastic contact of
asperities into account. To predict contact and wear microscopically, a novel model was proposed
which includes all of the elastic, elastic-plastic and fully plastic deformation regimes for asperity
of fractal surface. A generalized adhesive wear analysis was developed for 3D fractal surfaces in
normal contact. Worn particles can be modeled by the removal of material from the spherical cap
for fully-plastic asperity truncated by a rigid plane. Wear progress was discretized into several
incremental steps, and characterized as wear rate to define as the total volume of wear particles
divided by the total volume of all contacting asperities. Contact and wear problem were examined
numerically to illustrate the dependence of wear rate on fractal parameters, loads and material
properties. The numerical results indicate that wear rate increases with the increasing surface
roughness. As the normal load is increased, wear rate decreases and tends relatively static.
Material properties have influences on the critical truncated contact area and wear rate.
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