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Fig.2 The contact deformation of asperity
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Calculation model for normal contact stiffness of joint surfaces

considering critical deformation change

DANG Hui-hong. SUN Qing-chao™, MA Yue, HUANG Xin

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Considering the critical deformation change of asperities contact, a calculation model for
normal contact stiffness of joint surfaces is presented. The topographic characteristics of joint surfaces
are described based on fractal geometry, and the fractal parameters D and G of fractal function are
derived from measurement data of surface topography. According to the elastic-plastic deformation
contact theory, the contact deformation characteristics of asperities are analyzed, and the critical
deformation estimation model is presented, which expresses critical deformation as the function of
fractal parameters and contact deformation of asperities, and the contact stiffness calculation model of
single asperity is brought forward considering critical deformation change. The asperity statistical
distribution function of rough surface is built based on the fractal theory. Additionally, combining the
contact stiffness calculation model of single asperity and the asperity statistical distribution function,
the calculation model for normal contact stiffness of joint surfaces is built. Finally, the comparison

between calculated results and experimental data verifies the rationality of the proposed model.

Key words: joint surfaces; normal contact stiffness; fractal geometry; critical deformation; asperity

statistical distribution function



