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Performance Analysis for Liquid Metal Lubricated Spiral Groove

Bearings under the Influence of Taper Error of Hole Machining
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Abstract: A calculation model of bearing performance with consideration of taper error of hole
machining is established to study the influence of liquid metal as lubricating medium on the
performance of spiral groove bearings. Analyses for the static and dynamic performance of
working bearing are carried out. It bases on the theory of fluid dynamic lubrication and the finite
difference method is used to obtain the pressure distribution of bearing oil film with consideration
of machining errors. A comparison diagram of the static and dynamic performance of bearing
operation under different errors is obtained by setting different machining taper errors. Effects of
the machining taper error on the static and dynamic performance of the bearing at different
eccentricities are studied and the optimal values of the maximum machining taper error and
eccentricity allowed by the bearing are determined. Simulation results show that the allowable
taper error is directly related to the range of eccentricity applicable to the bearing. When the
machining taper error is controlled within 0. 0075°and the bearing eccentricity is not more than

0. 4, stable static and dynamic performance of the bearing is obtained. This research is helpful for
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the design of liquid metal bearings in considering processing error.
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