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Research on Bearing Behavior of Thrust Bearings with

Four Surface Microstructures

Xiong Yonggang, Yang Jiajia
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Surface microstructures including pits, gibbosity, groove and ridge were designed. Finite element analysis
was used to study the bearing behavior of thrust bearing with different surface microstructures in liquids. And the effects
of surface mirostructures on bearing capacities were analyzed under different bearing clearance, angular velocity and liquid
film viscosity. The results indicated that the bearings with four surface microstructures could generate bearing capacity
under liquid lubrication condition, and the bearing capacity was different for bearings with different surface microstructures
under same working condition. The bearing capacity of thrust bearing gradually decreased with the increase of bearing
clearance, increased with the increase of angular velocity and the increase of lubricant film viscosity; The bearing clearance,
rotational speed and the viscosity of liquid film had large influence on the bearing capacity of convex microstructure thrust
bearing and had little influence on the bearing capacity of concave microstructure thrust bearing.
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Fig.1 Schematics of four surface microstructures
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end face of bearing
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Fig. 3 FEM division diagram for sector lubricating area
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Fig. 4 Influence of the bearing clearance on loading-capacity of

bearings with different microstructures
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bearings with different microstructure
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