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ON THE CLOSED-LOOP OF THE ELASTIC VIBRATION
OF SPACE VEHICLES WITH SLENDER BODY

Waxe Kaxenwve (EFET)

(Institute of Mathematics, dcademia Sinica)

ABSTRACT

In this paper, the motion of a space vehicle with slender body is taken into ae-
count of both its rigid body motion and its elastic vibration. Considering the in-
fluence of the rigid body motion on the elastic vibration, the angular velocity measured
by the instruments mounted on the space vehicle is taken as a feedback signal into
the controller, the output of which is fransmitted as a signal into the actuator in
order to realize the feedback control. The plant in consideration includes therefore
both the vehicle 1 rigid motion and its elastic vibration. In this paper we deal with
the problem of elastic vibration of the closed-loop system formed by the vehicle in
rigid motion, its elastic vibration and the controller. Expressions for the frequen-
cies and for the modes of vibration with recurd to the closed-loop system are obtained.
Conditions for the asympotic stability of the elosed-loop system and for the control-
lability and observability are given.



