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Research on problems concerning solutions for the performance of a

hybrid gas journal bearing based on the finite difference method

WANG Xuemin BAI Hongyu ZHUANG Ming
( Institute of Plasma Physics Chinese Academy of Sciences Hefei 230031 China)

Abstract: In order to research the performance of a hybrid gas journal bearing a calculation program based on the finite
difference method was developed. This method can be used to calculate the bearing performance for various types of
bearings such as a hydrostatic gas bearing hydrodynamic gas bearing and hybrid gas bearing. The influence of the
nosed angle grid number convergence precision and attitude angle on calculation results was discussed respectively. It
was proven that the nosed angle has no effect on the results of the static performance of the journal bearing. The grid
number should match the convergence precision; otherwise the calculation results will be influenced significantly. A nes—
ted loop of attitude angle was added to this program in order to calculate the dynamic effect; this loop took into account
the influence of gas film thickness expression in the calculation results of the bearing$ performance. The calculation re—
sults were compared with a case which was validated by an experiment. It showed that the relative errors were below
5% which proved that the calculation results of this program were highly reliable and accurate. Furthermore this pro—
gram has been successfully applied to actual engineering design.
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Fig.3 Load error and gas consumption versus pressure plot
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Fig.4 Load error and gas consumption versus pressure plot
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Fig.5 Flow chart for calculation program
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