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Fractal Model of Equivalent Viscous Damping for

Tangential Contact in Joint Interfaces

WEN Shuhua, ZHANG Xueliang, CHEN Yonghui, LAN Guosheng, LI Qi, WANG Kaiwei

(School of Mechanical Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Based on the MB contact fractal theory and the mechanism of energy dissipation of
tangential contact damping in joint interfaces as well as the definition of damping energy
dissipation factor, the fractal model of equivalent viscous damping for tangential contact in joint
interfaces and its energy dissipation factor model are proposed. It is shown from the models that
there exist complex nonlinear relationships between the equivalent viscous damping of tangential
contact in joint interfaces and such factors as the normal contact load, the friction coefficient, the
plastic index of contact materials, the ratio of the tangential dynamic load amplitude to normal
contact load (named tangential-normal load ratio for short), the fractal dimension, and the fractal
roughness of joint interfaces. However, the energy dissipation factor of tangential contact
damping is independent of the fractal dimension and fractal roughness, but only depends on the
tangential-normal load ratio. Numerical simulations of the models show that the energy
dissipation factor increases with the tangential-normal load ratio, but decreases with the friction
coefficient of joint interfaces. The tangential contact equivalent viscous damping of joint

interfaces increases with the normal contact load, the friction coefficient, and the plastic index of
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contact materials, but decreases with the fractal roughness. The variation rule of equivalent

viscous damping with the fractal dimension is very complex: firstly it increases with the fractal

dimension, and approaches a max value when the fractal dimension is equal to 1. 65 or so, then

decreases with the fractal dimension.

Keywords: mechanical structure; joint interface; tangential contact damping; energy dissipation

factor; fractal model
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