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Table 1 The material constants and geometric size of

piezoelectric cantilevered beam-plates

Material Young’s modulus Density Poisson’s Thickness Length Width €31
(GPa) (kg'm®)  ratio (mm) (mm) (mm) (N-(V-m)~!)
stainless steel 210 8000 0.3 1 300 20
PVDF 2 1780 0.3 0.12 300 20 6 x 102
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Fig.2 Responses of end-deflection of the cantilevered beam-plate controlled by piezoelectric
method of this paper after an initial static deflection is excited
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Fig.3 Responses of control voltage on every piezoelectric actuators attached on
the cantilevered beam-plate controlled by piezoelectric method of
this paper after an initial static deflection is excited
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A DYNAMIC CONTROL MODEL OF PIEZOELECTRIC
CANTILEVERED BEAM-PLATE BASED
ON WAVELET THEORY Y

Zhou Youhe Wang Jizeng

(Dept. of Mechanics, Lanzhou University, Lanzhcu 750000, China)

Abstract Based on the scaling furction transform of the Zaubechies wavelet theory, an one-
to-one explicit relation beiwe:zn electtic signals mcasured in piezoelectric sensors and deflection
of the plates is established in this psper, which overcomes the deficiency of conventional method
of modal analysis which sometimes leads to failure of measuring deformation of the plate when
the inverse matrix in the method does not exist. After that, a dynamic control model for the
piezoelectric plates with feedback of negative deflection and negative velocity signals is formulated
by the approximation of the scaling function transform of the wavelet. Due to that the recon-
struction function of the scaling function transform has an ability of automatical filtering high
order frequency signals of vibration or disturbance, it is found that the phenomenon of instability
caused from the spilling over of measurement and controller, i.e., the controller for suppressing
disturbance of low order frequences excites some oscillations of higher order, does not occur in this
control model. This merit has not been found in a conventional method. The numerical simula-
tions exhibit that the suppression of a disturbance by the method suggested in this paper is faster
than the conventional method of modal analysis.

Key words wavelet theory, scaling function transform, piezoelectric structures, dynamic control,
numerical simulations
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