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Abstract

This paper deals with attitude and vibration control of a satellite containing flexible solar arrays.
The vibration motion is controlled by using piezoelectric transducers as sensors and as actuators. A lab
test is conducted with a piezoelectric element bonded on a thin plate for two specific applications, the
piezoelectric acting as a sensor and as an actuator. The attitude motion is controlled by using reaction
wheels and thruster. For this purpose a mathematical model is developed for a rigid-flexible satellite
comprising reactions wheels, thrusters, and piezoelectric transducers to act as sensors and actuators
aiming the solar panels vibration control. The Finite Elements method is used to model the piezoelectric
elements and the solar arrays. The method is combined with the Lagrangian formulation to obtain the
complete mathematical model of the spacecraft taking into account the attitude and the vibration coupled
motions. The sensor mathematical model involves the electric potential in addition to the conservative
potential energy associated with the elastic properties of the piezoelectric element. The Linear Quadratic
Regulator controller is designed for the attitude and vibration control. The MatLab software is used to
simulate the dynamics of the system. The interaction between the attitude and the vibration motion is
analyzed as well as the performance of the piezoelectric actuator to damp the vibration motion of the
solar arrays.
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