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Analysis of Gas Lubrication and Elastic Foil for Gas Foil Bearing Static Characteristics
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[ABSTRACT]

property and bump foil material properties on the static

BRETE Wi
The influence of lubrication gas

characteristics of bump foil journal bearings is analyzed
in this paper. Accounting for air compressibility and foil
deformation, film thickness analytical model is developed.
Newton-Raphson method and finite difference method are
applied to solve coupled Reynolds equation and air film
thickness equation. Furthermore, the influences of lubri-
cational gas property and bump foil material properties on
the film thickness, pressure and load carrying capacity are
compared and analyzed. In the elastic modulus of 70GPa
to 340GPa and the parameters of the poisson's ratio of 0.15
to 0.45 range, the increase of elastic modulus and poisson's
ratio helps to improve the bearing capacity of the bearing.
Keywords: Hydresil bump foil bearing Foil defor-
mation Physical property parameter Material prop-

erty parameter
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Fig.1 Hydresil gas journal bearing structure
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Fig.2 Journal surface meshing diagram
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Fig.3 Main program flow chart
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Fig.4 Stress calculation subroutine flow chart
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Fig.5 Commonly used gas dynamic viscosity
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Fig.6 Distribution of gas film thickness
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Fig.7 Distribution of pressure Fig.9 Corresponding relationship of viscosity and
bearing capacity, deviation angle
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