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Numerical Investigation of Two-Phase Flow for the Oil-Air Lubrication

Inside an Angular Contact Ball Bearing
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Abstract: A highly accurate model for angular contact ball bearing lubrication is proposed to
investigate the performance of oil-air lubrication using the CFD (computational fluid dynamics)
method. The MRF (multi-reference frame) method is adopted considering the complicated motion
characteristics of the bearing. Comprehensive factors such as geometric features and bearing
operating parameters are considered and discussed to provide guidelines for the optimization of
lubrication and cooling efficiency. The influence of two types of cages on the lubrication is also
analyzed. The results show that the average temperature inside the bearing with the spherical
pockets cage is lower than that with the cylindrical pockets cage. The average oil volume fraction
decreases when the clearance of the cage pockets increases and the temperature inside the bearing
is lower when the clearance of the cage pockets is proper. The distributions of lubricant and
temperature are not uniform inside the bearing cavity. The average oil volume fraction and the
average temperature inside the bearing cavity decrease when the rotating speed increases.
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