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Effect of rarefied effect on the performance of

tilting pad dynamic pressure gas bearings

YAN Zhenlei, WU Lin

(School of Mechanical Engineering,
Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: Based on the velocity boundary conditions of the continuous model, the first
order slip model and the new WU slip model, the slip modified Reynolds equation consider-
ing the rarefied effect was established. Combined with the Newton’s method and the finite
difference method to solve the modified Reynolds equation, the pressure distribution and
bearing capacity of each pad of the tilting pad gas bearing considering the rarefaction effect
were calculated. The results showed that the greater the eccentricity, the greater the rota-
tion speed, the greater the compression coefficient and the greater the bearing capacity of the
tilting pad gas bearing. After considering the rarefied effect, the calculated bearing capacity
of the tilting pad dynamic pressure gas bearing significantly decreased, and as the Knudsen
number increased, the bearing capacity calculated by the new WU slip model was significant-

ly lower than the first-order slip model.

Key words: tilting pad dynamic pressure gas bearings; rarefied effect; slip correction;

finite difference method; bearing capacity
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