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Tangential Stiffness Model for Joint Interface Adopting the
Revised Fractal Geometric Theory
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LIU Jiawei, LIN Weigong, GUO Jianghong. YAN Hong

(College of Mechanical and Power Engineering, China Three Gorges University, Yichang, Hubei 443002, China)

Abstract: Aiming at the existing shortcoming violating Hertz normal contact mechanics in the
present fractal contact theory for solving the tangential contact stiffness fractal model of joint
interface formed through mutual contact between two mechanical components’ rough surfaces,
the analytical solutions to the joint interface overall tangential contact static elastic stiffness with
a definite term and the livelong normal load with a given one were built up following the revised
fractal geometric theory and applying rigorously Hertz normal contact mechanics. Numerical
simulation indicates that when the entire normal load is increased, the joint interface tangential
contact static elastic stiffness rises linearly in all. Also, the joint interface tangential contact
static elastic stiffness increases as fractal dimension of a surface profile increases and fractal
roughness shrinks. However, when the joint interface is under the action of the constant normal
load, this tangential contact static elastic stiffness is the maximum when the tangential load is
initially applied and it reduces with the increase in the applied tangential load. The joint interface
tangential contact static elastic stiffness increases with the increasing static friction coefficient.
The normal loading character is contrary to the tangential loading character, where the

incremental normal contact static elastic stiffness increases with the increase in the applied normal
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load. These results may lay the consultation for research on the fractal characterization of rough

surface.

Keywords: joint interface; fractal theory; shear contact stiffness; fractal dimension of

a surface profile
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