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Analysis on hollow rotor deformation of electrostatic suspended gyroscope

ZHANG Jun-an',QIU Chang-hua', YAN Ming?, WANG Yan-guo' s MAO Yu-hui'

(1. School of Mechanical and Electrical Engineering » Harbin Engineering University , Harbin
150001, China;2. Tianjin Navigation Instrument Research Institute, Tianjin 300131,China)

Abstract: A scheme to analyze the centrifugal deformation, temperature deformation, pressure distor-
tion and synthesis distortion of the hollow rotor of ESG ( the Electrostatic Suspended Gyroscope ) ,
and the measures to reduce the deformation were presented. The analysis results show that the rotor
deformation is mainly caused by the temperature, the centrifugal deformation can produce a great im-
pact on the spherical roundness of the rotor, but the deformation value is litter than that of the tem-
perature deformation by second order of magnitude. The temperature takes great effect on the rotor
radius by mainly affecting the clearance between the rotor and the electrode, the pressure distortion
takes little effect on the spherical roundness and the rotor radius in the same way. Therefore, the ro-
tor radius should be taken account,and compensated for designing a structure. The effect of the cen-
trifugal deformation on the spherical roundness of the rotor could be reduced by grinding the hollow
rotor into sphere lapped on four or five atmospheres. The results also show that this scheme is appli-
cable for developing the hollow rotor of ESG.
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Tab.1 Values of deformation on the main points under the four working conditions.
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Fig. 1 Distortion of the rotor undergoing different
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Fig. 2 Distortion of the working rotor with rubbing conditioned on different atmospheric pressures
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