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Fig. 1  Polhode for a typical spin transition. the path of the angular
velocity vector in body axis coordinates starts with a plsitive minor

axis spin and finishes with a negative major axis spin
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Fig.2 The path of the angular velocity vector in body axis coordinate
starts with a positive minor axis spin and finishes with chaotic spin

when spacecraft subject to periodic perturbation
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Fig.3 Time response of spacecraft

rate during maneuver of spinning spacecraft
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Fig.4 Time response of chanracteristic

parameter during maneuver of spining spacecraft
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Fig.5 Time response of spacecraft rate

during maneuver of spinning spacecraft
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Fig.6 Time response of characteristic parameter

during maneuver of spinning spacecraft
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Fig.7  Polhode path simulation with spin polarity control.
The plot is projected onto a plane showing

both the positive and negative final spin polarity region
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SPIN TRANSITION AND CONTROL FOR LIQUID-FILLED
SPINNING SPACECRAFT"

Yue Baozeng

(School of Science, Beijing Institute of Technology, Beijing 100081, China)

Abstract The model for the liquid-filled spacecraft was established , where the viscous boundary layer model was
developed to predict energy dissipation rates and liquid damping in fully-filled tank of spacecraft. The equivalent
gain for the torques feedback was carried out, and the control logic was decided to determine when the separatrix
has been crossed and when thrusters must be fired. Spacecraft spinning about its minor axis in the presence of en-
ergy dissipation is directionally unstable. Correspondingly, the spacecraft can end up with either a positive or a
negative major axis spin due to the energy lost in fuel sloshing and vibration, which cannot be determined a prio-
ri. The results presented demonstrate that the reorientation maneuver can be completed by pulse thrust, which

provides a desired final orientation.

Key words liquid-filled spacecraft, global attitude maneuver, reorientation, pulse thrust

Received 30 April 2007 ,revised 11 August 2007.
# This project supported by the National Natural Science Foundation of China (10572022,10772026)



