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A Fractal Model for Lateral Contact of Joint Considering Contact Angle
Distribution Between Asperities

WANG Shijun, LIU Xin, FAN Lingsong, CUI Shengqi, LI Pengyang

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: Aiming at the problem that the lateral contact and the source of contact angle distribu-
tion between asperities are ignored in the existing fractal models, a lateral fractal model of contact
stiffness of joint considering the contact angle distribution between asperities was proposed. The
profile of the contact surfaces was obtained by the profile microscope, and the surface profiles
were modeled by the three-point peak method to obtain the data of the horizontal distance and
height difference between adjacent asperities. The analysis results based on power spectral densi-
ty method show that the horizontal distances and height differences between adjacent asperities
have fractal laws. According to the discovered fractal law, the distribution function law of contact
angle is derived when two asperities contact with each other, then the contact stiffness model of
joint is established by the fractal theory. Based on this model, the effects of fractal parameters,

plastic index, normal load coefficient, and contact mode on the normal and tangential contact
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stiffness were studied through the numerical simulation. The results indicate that the dimension-

less tangential contact stiffness increases with the fractal dimension, plastic index, and normal

load coefficient, while decreases as the fractal scale parameter increases. Comparing the results of

finite element analysis and modal experiment, it is found that the absolute value of the maximum
relative error is 4. 32% . and the accuracy is 46. 80% higher than that of the LZT model, which il-

lustrates that this model can accurately predict the contact stiffness of joint.

Keywords: lateral contact;contact angle distribution;f{ractal model;contact stiffness
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Table 1 Statistics of fractal parameter of horizontal profile
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