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Static characterization of bump-type gas foil bearing.
intergration of top foil 2-D thick plate model

LIU Zhan-sheng, XU Fang-cheng, ZHANG Guang-hui, CAO Zhi-xuan

(School of Energy Science and Engineering,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: The 2-D (two-dimensional) thick plate finite element model for top foil was
developed. By using coupled finite element mothod and finite difference method, the com-
pressible gas lubricated Reynolds equation and the film thickness equation were solved cou-
pling together. Predictions of minimum gas film thickness for increasing static loads at two
speeds were obtained for bearing mid-plane and edge of bump-type gas foil bearing. The nu-
merical results of this finite element model were compared with 1-D (one-dimensional) beam
model model, 2-D shin shell model and test data. The results indicate that the minimum
film thickness of three models agree well with test data at bearing min-plane, but at bearing
edge, the accuracy of 2-D thick plate model is the highest due to its shear effect. 1-D beam
model can not reflect film thickness variation along the bearing length direction because it on-
ly considers the circumferential direction. The study in this paper established the theoretical

foundation of dynamic characteristics research of bump-type gas foil bearing.
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