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Active vibration control of piezoelectric self-sensing actuators based on velocity observer
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Piezoelectric self-sensing actuators (SSAs) have been extensively used in vibration control of flexible structures over the last
three decades. Compared to separated sensor/actuator systems, the SSA is simple, robust, and cost-effective. According to
the literature, the specially designed electric circuit, referred to as a bridge circuit, is required to realize the concept. A method
of achieving self-sensing capability without a bridge circuit is proposed by utilizing a velocity observer, and then the vibration
velocity of a SSA can be estimated by the measured voltage and current signals. Thus, the SSA active vibration control can
be implemented without using a physical velocity sensor to achieve the required vibration suppression based on feedback
control design. The SSA vibration suppression performance is highly dependent on the equivalent mechanical admittance,
which consists of equivalent mass, stiffness, and damping. Furthermore, the equivalent stiffness and damping will be directly
influenced by the controller parameters. Thus, the SSA vibration suppression performance can be adjusted by the control
design. The experimental results show that the proposed method can effectively reduce the structural resonance phenomenon
when the controller parameters of the SSA are properly designed with a required mechanical admittance.
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