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Table 2 Structural parameters of bearing
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(a) Distribution of sliding beams' deflection
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Fig. 9 Influence of bottom foil thickness
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Fig. 14 Influence of circumferential stiffness distribution
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Lubrication Mechanics Model and Numerical Study of Sliding
Beam Type Gas Foil Bearing with Three-Pad Structure

WU Yang!, HAN Yixuan', GU Chenyun!, FENG Weijun?, AN Qi!
(1. School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237,
China; 2. Suzhou Changheng Precision Metal Die Casting Co. Ltd, Suzhou 215534, Jiangsu, China)

Abstract: The structure of the three-pad sliding beam air foil bearing is analyzed. The mesh of the foils is divided
into mixed elements, and the stiffness matrix of the foils is calculated based on the principle of minimum potential
energy and the nonlinear thin plate theory. The finite difference method is used to deal with Reynolds equation, and the
distribution of gas film pressure is calculated. Finally, the fluid-structure coupling of gas film pressure and foil
deformation are calculated by weak coupling method. The calculation process is determined, the calculation program is
written, and the accurate calculation of gas film pressure distribution, sliding beam deflection and bearing limit load is
realized. Combined with concrete examples, the effects of rotor speed, bottom foil thickness, bearing position angle,
number of sliding beams and width distribution on bearing capacity are deeply studied. The relevant regularity curves
are obtained, and the corresponding analysis of these results is carried out, which can provide a theoretical basis for the
optimal design of foil gas bearing. The results show that the increase of the number of sliding beams will reduce the
minimum film thickness of the bearing, and the increase of the stiffness of the sliding beam at the axial symmetry plane
can increase the bearing limit load. Reducing the bearing mounting angle can reduce the rotor eccentricity, but also can
reduce the bearing limit load.

Key words: sliding beam type gas bearing; three-pad structure; lubrication mechanical model; fluid-solid

coupling; numerical analysis
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