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Abstract: Equations of normal contact stiffness and damping for flexible joint interface were built
up following the modified fractal geometry theory and Hertz normal contact mechanics
expression. Supposing the curvature radius at the tip of the asperity is a variable, a completely
new calculating method of differential function, not partial differentiable function, was
established to solve the normal contact stiffness equation when an asperity contacted a plane. The
digital simulation reveals that there is a nonlinear power function concave arc relationship between
asperity’s normal elastic load and its tip deformation. The real contact area may increase by

reducing the surface roughness or increasing the normal contact load. The real contact area
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increases with the fractal dimension of a surface in the smaller fractal dimension of a surface

rough profile, while decreases with the fractal dimension of a surface in the larger fractal

dimension of a surface rough profile. The normal contact stiffness will increase by reducing the

surface roughness or increasing the fractal dimension of a surface rough profile and the normal

contact load. The normal contact damping decreases at first and then increases with the increase

of the fractal dimension of a surface rough profile. When the fractal dimension of a surface rough

profile is less than the critical value, the normal contact damping increases with the fractal

roughness. When the fractal dimension of a surface rough profile exceeds the turning point, the

normal contact damping will decrease with the fractal roughness. As the normal contact load

increases, the normal contact damping decreases slightly.

Keywords: flexible joint interface; normal contact stiffness; normal contact damping; fractal

geometry theory
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