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Test on static and temperature characteristics of gas foil bearing

FENG Kai, DENG Zhihong, ZHAO Xueyuan, LT Wenjun, GUO Zhiyang

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract: A test rig was set up to check the static characteristics and temperature char-
acteristics of the foil gas radial bearing. After applying different load and speed on the bear-
ing, the bearing take off speed, friction moment and bearing temperature were measured re-
spectively. Then, the bearing static characteristics and temperature characteristics in differ-
ent load and speed were analyzed. Results showed that, since there was no gas film in the
start-stop stage, the foil gas bearing friction torque peak appeared larger, but when reaching
a certain speed (take off speed) , the friction torque would drop to a pole small value, and the
steady-state after take-off speed bearing torque increased with the applied load and speed. In
addition, the bearing temperature stabilized at a certain temperature in the stable operation
stage. The bearing temperature rise was very small and increased approximately linearly with

the speed and load.

Key words: gas foil bearing static characteristic; temperature characteristic; test rig;

load; speed
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Fig. 1 Schemeatic diagram of gas foil bearing structure
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Fig. 2 Schemeatic diagram of single

bump foil structure
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Table 1 Structure parameters for test gas foil radial bearing

ZH Hfe
7K S5 Dy /mm 36
7R ] & Dy/mm 3040, 05
SRR A EE L/ mm 30
T5 9 JE2 J /mm 0.12
P § 25 BE o /mm 0. 62
B L/ mm 0.015
GE R ¢/ mm 0.1
WHETTHE s/ mm 2.7
MR e M/ kg 0. 446
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Fig. 3 Photograph of processed gas foil bearing
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Fig.5 Principle diagram of gas foil bearing test rig
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Fig. 6 Installation way of thermocouple using to measure

the bearing temperature
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