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Effect of Surface Roughness on Mixed-Lubrication Performance of

Low-Speed and Water-Lubricated Sliding Bearings
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(1. Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System, Xi’an Jiaotong University,
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Abstract: In order to solve the problem of insufficient liquid film bearing capacity of marine
sliding bearings caused by local solid contact and rubbing under low-speed and water-lubricated
conditions, the influence of surface roughness on the mixed lubrication performance of water-
lubricated sliding bearings is studied. This paper assumes that the asperities on the journal and
bearing surfaces follow the Gaussian distribution, and the surface roughness is characterized by
the comprehensive standard deviation of the heights of the asperities. The average Reynolds fluid
lubrication equation and the Greenwood-Tripp (GT) solid surface contact equation are combined
to compare and analyze the thickness and pressure distribution of the liquid film under full film

lubrication and mixed lubrication. The effects of surface roughness on liquid film bearing capacity
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and maximum pressure, asperity contact bearing capacity and maximum pressure, eccentricity,

and minimum nominal liquid film thickness are studied at several typical rotating speeds.

Numerical calculation results show that when sliding bearings are under low-speed and water-

lubricated conditions, the maximum liquid film pressure of the mixed lubrication model can be

reduced by more than an order of magnitude than that of the full film lubrication model. Asperity

contact pressure makes the minimum nominal film thickness increase. As the surface roughness

increases, the liquid film bearing capacity, eccentricity, maximum liquid film pressure and

maximum asperity contact pressure decrease, and the asperity contact bearing capacity and

minimum nominal film thickness increase. The rotating speed has no effect on the changing

curves of the minimum nominal film thickness and eccentricity under mixed lubrication. This

research may provide a reference for the optimization and reliability design of low-speed and

water-lubricated sliding bearings.
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