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The Effect of Rubber Liner Design Parameters on the Performance of Grooved
Hydrodynamic Journal Bearings
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Abstract

This research investigates the static performance of rubber journal bearings with axial grooves under hydrodynamic water
lubrication. In this class of supports, replacing oil-based lubricants with water eliminates the adverse environmental effects caused
by oil leakage, thereby expanding their application across various industries, especially in marine equipment. In the present study,
the Reynolds equation accounting for the elastic deformation of the rubber liner based on the Winkler model is employed to analyze
the bearing performance. The governing equations are subsequently evaluated using the finite element numerical solution method
(FEM). The results indicate that when the groove depth is large compared to the lubricant film thickness, the bearing performance
becomes independent of the groove geometry; however, shallow grooves significantly influence performance parameters such as
load-carrying capacity and friction coefficient. The analyses also reveal the particular effect of the trailing edge geometry of the
grooves on pressure generation in the land regions between them. In these regions, reducing the lubricant film thickness improves
the pressure distribution and the steady-state performance parameters of the bearing. Comparative analysis of the results shows that
longitudinal grooves with a triangular cross-section exhibit better performance than semicircular and rectangular types, such that the
backward triangular configuration, with the greatest groove depth at the leading edge and the corresponding lubricant film pressure
generated, demonstrates more favorable performance parameters.

Keywords: Hydrodynamic Journal Bearing, Water Lubrication, Rubber Liner, Axial Groove, Steady State Performance, FEM.
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! Water lubricated journal bearings (WLRBs)
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2 Finite element method (FEM)
® Pasternak
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L Winkler elastic foundation model
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® Study of the meshing method
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! Reynolds cavitation model
2 Weak formulation

® Eccentricity ratio

4 Attitude angle
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