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Abstract: In order to reveal the mechanism of strengthening the loading performance of multi-layer
gas foil thrust bearing, the finite element method considering elastohydrodynamic lubrication in multi-
layer gas foil thrust bearing was established. The variation of stiffness with different loads and the
evolution of wedge-shaped film’s characteristic parameters were studied. Results showed that the stiffness

of the multi-layer foil presented a nonlinear trend of increment with the increase of load capacity, also the
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variation amplitude of stiffness of the laminated foil kept in a low level at small load capacity, then it

became large as the increase of the load capacity, and the stiffness of the circumferential direction changed

alternately. It resulted in variation of the characteristic parameters of wedge-shaped clearance with the

increase of the capacity. The wedge height attenuated from 45 pm to 16.8 pm and the pitch ratio first

increased and then decreased correspondingly when the bearing capacity varied from 15 N to 75 N. Based

on the characteristic change of wedge-shape clearance under different loads, the gas film pressure

distribution induced a double peak, which enhanced load compared with the wave foil bearing under the

same bearing capacity, and the minimum gas film thickness can be increased about 35% to 50%, which

significantly reduced the collision and wear probability between rotor and stator.

Keywords: gas foil thrust bearing; multi-layer structure; adaptive deformation;

structural stiffness; wedge characteristic parameters
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