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Numerical investigation of gas journal foil bearing

performance with thick top foil

WANG Rui', HOU Anping', LI Zhong', LI Luli?

(1. School of Energy and Power Engineering,
Beijing University of*Aeronautics and Astronautics, Beijing 100191, China;
2. Research and Development Department,

Foshan Tebo Technology Company Limited, Foshan Guangdong 528305, China)

Abstract: A type of gas journalfoil bearing with thick top foil (TTF-GJFB) was presen-
ted. and its modeling and analysis were carried out. The Newton-Raphson iterative method
was used to solve the Reynolds equation and the force equilibrium equation to predict this no-
vel bearing static performance. The dynamic stiffness and damping coefficients of this bear-
ing were derived and solved by using reduced coefficient method and small perturbation
method. Based on those methods, the comparative study of TTF-GJFB and traditional foil
bearing was carried out, and the effects of bearing initial clearance, bump foil width and top
foil mass on the bearing performance of novel foil bearing were studied. Results showed that
TTF-GJFB had higher bearing load capacity and deflection angle than traditional foil bearing.
The capacity increase was at least 23%. The dynamic characteristics of TTF-GJFB differed
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from those of traditional foil bearing. The initial clearance of TTF-GJFB affected the attitude

angle and bearing load capacity. The width of the bump foil had great effect on the dynamic

characteristics. Within the range of medium and low excitation ratio, the dynamic coeffi-

cients decreased with the declining width of the bump foil. The mass of top foil of TTEF-

GJFB affected the dynamic characteristics of bearing at high excitation ratio, dynamic stiff-

ness coefficient increased and dynamic damping coefficient decreased.

Key words:

gas journal foil bearing; thick top foil; performance perdition;

dynamic stiffness characteristic; dynamic damping characteristic
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