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Design of Liquid Metal Lubricated Spiral Groove Bearing

Considering Influences of Turbulence and Slip

LI Yagian, YANG Pan, CHEN Wei

(Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System,

Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A calculation model of bearing performance with consideration of turbulence and
boundary slip is established to study the influence of liquid metal as lubricating medium on the
performance of spiral groove bearing. The characteristics of low viscosity and large contact angle
of liquid metal is taken into account, and the design of spiral groove bearing with liquid metal
lubrication is presented. Based on the special structure of spiral groove bearing, the Reynolds
equation is solved using a finite difference method and a local integration method in non-
orthogonal coordinates to obtain the film thickness and the pressure distribution of the bearing.
The Ng-Pan turbulence model, the slip length model and the limiting shear stress model are used
to analyze and compare the performances of the bearings with turbulent flow with slip and laminar
flow without slip. The effects of the structural parameters such as the number of grooves and the

spiral angle on the static and dynamic performances of the bearing are studied, and the optimal
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values of the structural parameters of the bearing are determined. Results show that appropriate

half-slip design effectively improves the bearing capacity and reduces the cavitation area. The

bearing can obtain good static and dynamic performances when the number of grooves is in the

range from 8 to 12, the spiral angle is about 60 degrees, the groove depth is 20 um and the

groove-to-ridge ratio is 1. This research is helpful for the design of liquid metal bearings of

domestic high performance CT equipment.

Keywords: liquid metal; spiral groove bearing; turbulence; boundary slip; static and dynamic

performances
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