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Analysis for Performance of Herringbone Spiral Groove Thrust Bearing
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Abstract: To reveal the influence of the structural parameters of the herringbone spiral groove
thrust bearing on its static and dynamic performance, a calculation model of bearing performance
with coordinate transformation in the sector coordinate system was established. Based on the
orthogonal coordinate system, the Reynolds equation was discretized and solved by finite
difference method, so that the film thickness and the pressure distribution of bearing were
obtained. The effects of structural parameters, such as groove number and spiral angle, on the
static and dynamic performance of bearing were discussed, and the optimal structural parameters
were determined by analyzing the factors, such as oil film bearing capacity and stiffness.
Investigating the flow state of the fluid inside the spiral groove bearing, the influence of the
groove depth-to-clearance ratio on two calculations of laminar and turbulent flows was obtained.
The results show that the top of the herringbone groove is the main bearing area, and there is a
pressure peak in the area. Within the allowable range of processing, the number of grooves can
be increased. The bearing is endowed with fine static and dynamic performance when the bearing

clearance is 0. 01 mm, the groove depth-to-clearance ratio is about 3, the groove table width ratio
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is 0. 7-1, and the helix angle is 60°. When the groove depth-to-clearance ratio is greater than 3,

significant eddy currents occur inside the bearing, the oil film bearing capacity reduces and the

film temperature rises, the original Reynolds equation is thus no longer suitable. This approach is

expected to be applied to liquid metal bearing technology of domestic high-performance CT equip-

ment.

Keywords: liquid metal; herringbone groove thrust bearing; static and dynamic performance;
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