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ABSTRACT

Active vibration control of intelligent laminated composite plates is performed experimentally.
Laminated composite plate is modeled by the system identification method. For the system
identification process. the laminated composite plate is excited by two piezoelectric actuators with
PRBS signals. At the same time, the displacement of the laminated composite plate is measured by a
gap sensor. From these excited PRBS signals and the measured displacement sequence, system
parameters of the laminated composite plate are estimated using a recursive prediction error method.
Model of the laminated composite plate with two piezoelectric actuators is assumed to be the form of
ARMAX. From the estimated ARMAX model, a state space equation of the observable canonical
form is obtained. With this state space equation. a controller and an observer for active vibration
control is designed using the optimal control method. Controller and observer are implemented on a
digital system. Experiments on the vibration control are performed with changing the outer layer fiber
orientation of intelligent composite plates.
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Table 1 Mechanical properiies of carbon/epoxy
laminates(CU125NS)

Property Symbol Value
Young's modulus(() deg) £, | 147X10" Pa
Young's modulus(90 deg) E, |7.589x10" Pa
Shear modulus G, | 477%10" Pa
Poisson’s ratio vy (.28
Volume density o | 1510 kg/m’
Damping capacity (0 deg) e 0.013966
Damping capacity (90 deg) [N 0.049120
Damping capacity(Shear) F o 0074344
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Fig. 1 Configuration of laminated composite plate
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Fig.2 Experimental setup for vibration control
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Fig. 3 Variance of residual prediction error

( [15,/0/90], plate)
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