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Research on Micro-Elastohydrodynamic Lubrication of Angular Contact Ball Bearings

Based on Gaussian Rough Surface
LU Fengxia, WANG Tao, ZHU Rupeng
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics Nanjing 210016, China)

Abstract ; Gaussian rough surface is simulated, based on two-dimensional digital filtering method. The micro-elastohydrodynamic
lubrication model of angular contact ball bearing is established according to the morphology of Gaussian rough surface and thermal
effect. The multi-grid integration method is used for solving the elastic deformation. The Gauss-Seidel and Jacobi lterative method
are used for solving the pressure. The oil film energy equation is solved by stepwise scanning method. The progressive meshing
method is used for solving the micro-elastohydrodynamic lubrication equations for strongly coupled nonlinear. The results show that,
when the autocorrelation length are equal in x, y direction, the oil film pressure and temperature increase obviously and the film thick-
ness decreases significantly with the increase of the mean square root value of the rough surface. On the contrary, the oil film pres-
sure and film thickness have obvious texture characteristics in the direction of the small autocorrelation length. The oil film tempera-
ture decreases significantly when the texture characteristic is the same as the flow direction of the lubricating oil.
Keywords : angular contact ball bearing; elastohydrodynamic lubrication; gaussian rough surface; two -dimensional digital filter
method; progressive meshing method
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