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Vibration Control of a Composite Plate with Piezoelectric Sensor and Actuator

Tae-Kyu Kwon (CNU), Kee-Ho Yu™, Seong-Cheol Lee (RIIT, CNU)

ABSTRACT

This paper is concemned with the experiments on the active vibration control of a plate with piezoceramic sensors
and actuators. The natural frequencies of the composite plate featured by a piezo-film sensor and piezo-ceramic
actuator are calculated by using the modal analysis method. Modal coordinates are introduced to obtain the state
equations of the structural system. Six natural frequencies were considered in the modelling, because robust control
theory which has inherent robustness to structured uncertainty is adopted to suppress the transients vibrations of a
glass fiber reinforced(GFR) composite beam. A robust controller satisfying the nominal performance and robust
performance is designed using robust theory based on the structured singular value. Simulations were carried out with
the designed controller and effectiveness of the robust control strategy was verified by results.
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Fig. | Model of a composite plate induced to
piezoelectric material

Table 1 Properties of Material

Property PVDF PZT Beam
o (kg/m’) 1.78 7.5 1.48
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