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Experimental Study on Speed Rise Faults of a High-speed
Aerostatic Bearing-rotor System

FU Zhong-guang ', BIAN Ji-chao ', YANG Jin-fu’, HAN Dong-jiang*

WANG Zheng-wei', YU Ming-tao'

( 1. School of Energy, Power and Mechanical Engineering, North China Electric Power University,
Beijing 102206, China;
2. Institute of Engineering Thermo Physics, Chinese Academy of Sciences, Beijing 100190, China )

Abstract : In order to analyze speed rise faults of a gas bearing - rotor system, an experimental study on a high speed
turbine generator was completed. The rotor was supported by aerostatic radial-thrust bearings. Using the methods of time-
frequency-amplitude waterfall diagrams, shaft trajectory, frequency spectrum character analysis and bifurcation diagram, the
typical features of the fault of the speed rise and its occurrence conditions were obtained. In addition, the influence of
bearing gas supply pressure and flow rate characteristic on the speed rise was studied. Experimental results show that within
a certain range, higher bearing gas supply pressure can put off the occurrence of the speed rise. In the process of speed
rising, reduction of the drive-gas flow rate can terminate the speed rise earlier and raise the stability of the gas bearing rotor
system.
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