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Influence of Flow Factor in Gas Rarefied Effects to
Aerostatic Thrust Bearing Performance

CHEN Dongju,ZHOU Shuai” ,YANG Zhi,FAN Jinwei
(College of Mechanical Eng. & Applied Electronics Technol. ,Beijing Univ. of Technol. ,Beijing 100124, China)

Abstract:For the problem of gas rarefied effect inside the aerostatic bearing in condition of micro clearance,the Reynolds equa-

tion suitable for compressible gas in the rarefied effect was deduced through introducing flow factor of the rarefied effect to the

Reynolds equation. The Reynolds equation was dissociated by using the finite element method,pressure distribution in the bearing

under the rarefied effect were analyzed by the software MATLAB,the influence rule of rarefied effect to the bearing performance

capacity and stiffness was studied,which was verified by experiment indirectly. The results showed that the stiffness of bearing in

condition of considering the flow factor was close to the stiffness tested by experiment when the gas clearance was 8 ~10 pm.

The value of analysis was 20% less than the experiment,which provided a theoretical basis to the research of the performance of

bearings in micro-scale.
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Fig.1 Bearing structure diagram
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ence of flow factor Q
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Fig. 6 Relation between bearing capacity and the gas
film clearance
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Fig.7 Relation between bearing stiffness and the gas
film clearance
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Fig.8 Relation between bearing capacity and the gas
film clearance if the flow factor exists
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Fig.9 Relation between bearing stiffness and the gas
film clearance if the flow factor exists
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