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Analytic study on 1:1:1 internal resonance nonlinear dynamics of a liquid-
filled spacecraft with elastic appendages

Jing Lu Junfeng Li Tianshu Wang Baozeng Y ue

Abstract

The coupling dynamics of the pitching of spacecraft, the sloshing of liquid fuel and the vibration of elastic appendages are
investigated. The coupling dynamics equations deduced by using H-O principle are adopted. The attitude of spacecraft is
controlled. The multiple scale method is proposed to analyze the 1:1:1 internal resonance of the rigid-liquid-elastic coupling
system. The effect mechanism of the coupling dynamics are obtained by the analytic study. The amplitude-frequency
response switches between soft and hard spring type with liquid depth. The resonances of the spacecraft and elastic
appendages occur at both of the natural frequencies of spacecraft and el astic appendages.
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