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Self-Affine Contact Spot with Applications in Fractal Contact Theory

ZHOU An’an, CHEN Tianning, WANG Xiaopeng, XI Yanhui

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The numerical simulation for contact essence between fractal rough surfaces is
conducted, and a concept of self-affine contact spot is introduced to propose a new fractal contact
model. Compared with the asperity in classical fractal contact model, the self-affine contact spot
better describes the process of fractal contact. The self-affine contact spot now gets fractal, and
the assumption of no interaction between asperities is unnecessary. Under the assumption that
the rough surfaces are all unlubricated isotropic surfaces, this model can be simulated by W-M
function. Making use of the relationship between the maximum deformation and contact area of
contact spot, the classical fractal contact model is modified to further approach the engineering
practice. It is found that G-W model ignores plastic deformation of contact spot thus to
underestimate the contact load of rough surfaces; M-B model leads to a smaller maximum
deformation to difficultly use size-distribution function and overestimates the contact load. The
self-affine contact spot instead of asperity enables to accurately evaluate the contact pressure, The
more the fractal dimension (or the less the fractal characteristic scale), the less the contact
pressure is needed for same contact area.
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