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Multilevel Contact Model of Elastic—Plastic Loading and Unloading on Rough Surfaces
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(1. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072; 2. CSR Qishuyan Institu-
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Abstract: Real engineering surfaces are rough at microscopic level and the contact between two rough surfaces is actual-
ly the asperities contact. The contact behavior of rough surfaces plays a vital role for the real carrying capacity, friction
and wear of contact parts. The research of the real contact behavior between engineering surfaces is one of tribological
main contents. Parabolic approximation curves of the rough profile obtained by the least mean squares approach can per-
ferably approximate original surface profile preferably. Meanwhile, it can be suitable for asperity contact loading and un-
loading model better. By means of single asperity supporting load, the global is connected with the asperity level model,
and a multilevel contact model of rough surfaces is established. Taking contact between the cylinder and flat surface for
instance, the contact zone is treated as a summation of discrete lines paralleled to the cylindrical generatrix, and asperity
interference and real contact area of the rough surfaces are obtained. This model is suitable for researching real contact

behavior of elastic—plastic loading and unloading between rough surfaces.
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Table 1 Mechanical and surface properties of the contacting materials
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