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Normal Contact Damping Modeling on Joint Surfaces Considering

Expansion Factor of Distribution Domain

CHEN Yonghui, ZHANG Xueliang, WEN Shuhua, LAN Guosheng

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

Abstract: To accurately consider the influence of the contact area distribution of the asperity on
the characteristics of joint surface, the fractal model of the normal contact damping is presented
by considering expansion factor of distribution domain. Adopting modified Majmda-Bhushan
fractal model, the expansion factor of distribution domain of asperity size is introduced, and the
relations between the normal contact total load and the contact area is analyzed. Following the
mechanism of contact damping energy dissipation, the dynamic system of the normal contact of
the joint surface is proposed as the spring and viscous damper, the normal contact damping loss
factor of the joint surface is derived., the fractal model of the normal contact damping is
established, and the dimensionless normal contact damping is obtained. The simulation results
show that the dimensionless normal contact damping increases with the increase of fractal
dimension, decreases with the increase of strain index, and the influence trend of dimensionless

normal contact load and dimensionless fractal roughness parameters on dimensionless normal
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contact damping of joint surface is related to the range of fractal dimension. The experimental

results on guide sliding platform show that the parameters identified by the experimental modal

analysis are consistent with those from theoretical modal analysis, and the proposed model is able

to accurately describe the dynamic characteristics of the joint surface.

Keywords: fractal theory; normal contact damping; dissipation factor; expansion factor of distri-

bution domain; guide sliding platform
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