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Abstract: A liquid-filled flexible spacecraft is essentialdytime-variant fully-coupled system, whose dynamic
characteristics are closely associated with itsondeatures. This paper focuses on the mathenhaticdelling and
attitude control of the spacecraft coupled withl &leshing dynamics and flexible solar panels \ibra The slosh
motion is represented by a spherical pendulum, ehuostion description method is improved by usingt sp
variable operation. Benefiting from this improverhehe nonlinear lateral sloshing and the rotaoglsing as well
as the rigid motion of a liquid respect to the smaaft can be approximately described. The assumedes
discretization method has been adopted to appragintee elastic displacements of the attached paael$ the
coupled dynamics is derived by using the Lagrang@emulation. A variable substitution method is posed to
obtain the apparently-uncoupled mathematical mofithe rigid—flexible-liquid spacecraft. After lingzation, this
model can be directly used for designing Lyapunotpot-feedback attitude controller (OFAC). With piibrque
actuators, and attitude and rate sensors instathesl kind of attitude controller, as simulatiorsuéis show, is
capable of not only bringing the spacecraft to dlesired orientation, but also suppressing the effiedlex and
slosh on the attitude motion of the spacecratft.
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Nomenclature

A, = area of one panefy’

Asjo = direction cosine matrix for the attitude matiof spacecraft

Ass = transformation matrix from the spacecraft btilgd frame to the pendulum fixed frame
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