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Active Vibration Suppression of Piezoelectric Laminated Plates

GOU Xin-ke, CUI Ming-yue

( College of Electrical and Information Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In the study, the flexural rigidity of piezoelectric laminated plate is derived based on the
shear deformation theory of order one. The dynamic equation of the composite plate in a finite element
form is deduced by using Hamilion’s principle, and the vibration-mode superposition method is em-
ployed. In order to get large driving force and efficient sensor signals, actuators and sensors are placed at
the locations where the strain is locally maximum on the plate surface. Subsequently, an Independent
Modal Space Control (IMSC) technique based Linear Quadratic Regulator (LQR) control methodology is

adopted for the vibration suppression of the plate. The numerical example verifies the efficiency of this

modeling and the method of control.
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Fig. 1 Piezoeleciric laminated plate element
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Fig. 2 Division of cantilever plate element
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Table 1 Material constants
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Table 2 Piezoelectric plate low order natural frequency

BB IR 1 2 3
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Fig. 3 The first-order modal vibration displacement response
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Fig. 4 The second-order modal vibration displacement response
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