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Modeling on normal contact stiffness of interfaces based on mixed lubrication
WANG Shijun', LIU Xin', WU Jingwei*, WEI Juanjuan', LI Pengyang'

(1. Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048,
China; 2. Technology Department Xi’an Kunlun Industry (Group) Co. , Ltd. » Xi’an 710043, China)
Abstract: The contact stiffness model between asperities and oil film is established and coupled by
adopting the fractal contact theory, constant deformation theory and stiffness distribution model
to study the contact stiffness characteristic of oil-containing interface. By the model, the effects
of material property, friction factor and lubrication medium on the normal contact stiffness are
analyzed. The results indicate that the stiffness of oil film accounts for larger proportion in the
total contact stiffness when the contact load is small, and that it accounts for smaller proportion
when the contact load is high. The comparison between the results from modal experiment and fi-
nite element analysis indicates that the contact stiffness and modal frequency from modal experi-
ment and finite element analysis with oil film and friction are significantly greater than the results
without oil and friction. After considering the influence of friction and oil film, the maximum
relative error between modal frequencies from finite element analysis and experiment is 3. 85% ,
revealing that this model can better predict the contact characteristics of joint.
Key words: fractal contact; friction; oil-film stiffness; normal contact stiffness
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Fig. 1 Equivalent model of oil-containing interface
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Fig. 2 Contact between the asperity and the rigid plane
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