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Model of Centrifugal Effect and Attitude Maneuver
Stability of a Coupled Rigid Flexible System

U Zhi bin"?, WANG Zhao lin’, WANG Tian_shw’, LIU Ning®
(1. Beijing Institute of Control Engineering, P.O.Box 2729,
Beijing 100080, P.R.China:
2.School of Aerospace, Tsinghua University, Beijing 100084, P.R . China)

Abstract: The influences of nonlinear centrifugal force to large overall attitude motion of coupled
rigid flexible system was investigated. First the nonlinear model of the coupled rigid flexible system
was deduced from the idea of“ centrifugal potential field’, and then the dynamic effects of the nonlin-
ear centrifugal force to system attitude motion were anayzed by approximate calculation; At last, the
Liapunov fundion based on energy norm was seleded, in the condition tha only the measured values
of attitude and attitude speed are available, and it is proved that the PD feedback control law can en-
sure the attitude stability during large angle maneuver.

Key words: Coupled rigid flexible system; nonlinear; rigid body motion; elastic vibration; attitude
stabi lity



