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Groove Structure Design of Bearing Ring Surface for

Lubrication Enhancement
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Abstract: To improve the lubrication efficiency of high-speed bearings, the lubrication efficiency
enhancing groove structure on bearing ring surface is systematically analyzed. For an angular
contact ball bearing, combining visual analyses with quantitative experiments, a groove structure
on the ring surface with changed parameters such as rotating speed and nozzle position, is
optimized. Based on the volume of fluid method (VOF), a model for revealing flow behavior on
the grooved bearing inner ring surface is established, then the flow in the grooves is
quantitatively investigated by the experiments. The effects of different nozzle positions, groove
widths and rotating speeds on the efficiency of lubricating oil flow are compared. According to the
oil flow characteristics, the optimal arc groove structure is designed. The results show that at
different speeds and nozzle positions, there exists an optimum groove width most suitable for
lubrication efficiency; the optimum groove width increases with the distance between the nozzle
and the end surface. The arc groove enables to improve the enhancing efficiency for lubricating oil

flow; the higher the speed, the better the effect of large arc groove.
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Fig. 1 Simulation model of bearing lubrication
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Fig. 2 Stair-step circular ring object
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Fig. 4 Oil flowing on surface of grooved non-contact area
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Fig. 5 Oil quantity with different groove widths under

changed working conditions
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