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Study on Method of Continuous Thrust Despun Based on Free Rotation of Rigid Body
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Abstract ; Because the rotation speed of disabled satellite and space debris is too fast to be captured directly, a
continuous low-thrust method based on rigid body rotation dynamics is proposed. First, the motion characteristics of
axisymmetric target are analyzed, and the method of despun control scheme is designed. Then, the despun method
of the axisymmetric target is applied to general target. the changing trend and final state of each angular velocity of
the target are obtained by transforming the Euler equation. Finally, the feasibility of the method is verified by
simulation experiment of general target despun. The results show that in a given sequence and direction, the single
axis external torque can effectively reduce the rotation speed of the target. Compared to the traditional optimal
control method, step-by-step despun method proposed in this paper only needs to distinguish the positive angular
velocity from the negative angular velocity, and the control moment just needs to reversely change, without the
thruster swing, while the optimal control method needs to know real-time status information by accurate
measurement of despun target. Thus, the method proposed in this paper reduces the requirements on the control
system.
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