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Evolution Behavior Analysis of Normal Contact Stiffness of Fractal
Surface under Loading and Unloading

LIU Kaian, XU Yinggiang, WU Zhenghai, XIAO Li

(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; In order to analyze the evolution of normal contact stiffness under loading and unloading, an accurate e-
lastic-plastic contact finite element model between rigid plane and fractal surface is established by introducing the e-
quivalent metal matrix deformation in terms of the modified Weierstrass-Mandelbrot function. The effects of the frac-
tal dimension, scale parameter, material properties on the normal contact stiffness were discussed. A method for e-
valuating the normal contact stiffness was proposed to analyze the evolution of the normal contact stiffness.
Numerical simulation shows that there is a positive power function relationship between the normal contact stiffness
and the load of fractal surface. Under the same load, at the fractal dimensions (D) of 2.4-2.7 and scale parameters
(G) of 1.36x107°=1.36x107"" m, the loading normal contact stiffness increases with the increasing of fractal di-
mension and tangent modulus, but decreases with the increasing of scale parameter. The unloading normal contact
stiffness increases with the material strengthening, and the variation amplitude is positively correlated with the frac-

tal dimension, and negatively correlated with the scale parameters and tangent modulus.

Keywords: rough surface ;contact stiffness ; material characteristics ;fractal parameter;elastic-plastic contact

© 2020 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





