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Fig. 1 Schematic diagram of labyrinth seal
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Fig.2 Static pressure contours of the 3 —d seal with the different relative eccentricities
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Fig.3 Dynamic pressure contours of the 3 —d seal with the different relative eccentricities
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Fig.4 Velocity vectors of labyrinth seal 3 — D model field with the different relative eccentricities
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NONLINEAR DYNAMIC CHARACTERISTICS ANALYSIS OF THE
GAS EXCITING FORCE IN THE ROTOR-SEAL SYSTEM *

Li Zhonggang' "  Chen Yushu' Chen zhaobo® Jiao Yinhou’ Ma Wensheng’
(1. School of Astronautics, Harbin Institute of Technology, P. O. Box 137, Harbin 150001, China)
(2. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract The flow field of 3-D rotor-seal system was developed, and the characteristics of compressible gas flied
for the system were researched by Computational Fluid Dynamics (CFD) technology. The empirical parameters
and experimental parameters of the Muszynska gas exciting force model were further identified by the computation-
al results, which made it more suitable for the rotor-seal system. The nonlinear dynamic analysis of the rotor-seal
system applied the power series model of the rotor-seal system obtained by power series expansion. The multiple
scale method was used to obtain the bifurcation equations of the rotor-seal system in the 1:2 subharmonic reso-
nance case. Based on the singularity theory and Hopf theory, the 1.2 subharmonic resonance transition sets and
the existing condition of the supercritical Hopf bifurcation and subcritical Hopf bifurcation were obtained. The
subcritical Hopf bifurcation of the rotor-seal system was inhibited by parameter control to improve the system sta-

bility.

Key words rotordynamic, gas exciting force, subharmonic resonance, singularity theory, Hopf bifurca-

tion
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