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Abstract: The paper builds a model for piezoelectric intelligent structures and calculates the modal frequency
using ANSYS software. The D-optimal design principle is applied and the selected modes are converted into a
unitary form by simplifying the principle. Finally, the optimal position of piezoelectric elements can be
determined by the mode shapes of the structures solely, thus position’s randomcity will not be introduced. This
paper considers the influence of the main structure’s dynamics characteristics produced by the bonded
piezoelectric elements, and adopts the Linear Quadratic Gauss (LQG) optimal control method to design a Kalman
filter, which can be used to filtrate the process noise and measurement noise. At last, a piezoelectric cantilever
beam is taken as an example to prove the effectiveness of the method in this paper.
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Fig.1 Physical model of the piezoelectric intelligent
cantilever beam
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Table 1 Properties of the aluminum material

i FERE(EX) % % (dens) A L (Nuxy)
2tk IR A S R (LQG) Fe 1w vk, B ek Solid45  7.5842x10'°N/m®>  2743kg/m’ 027
F2 EBEMRMR
Table 2 Properties of the piezoelectric material
PZT-5H # %/ (kg/m®) HEA A BB JE HLS 8 8/ (e/m’) FJ¥ FH/(10"°Nmd)
& lg, &5, /&, e33 &3l el5 cll cl2 cl3 33 c44 66
Solid 5 7700
1697.53 1468.26 233 —6.5 17 126 795 841 117 23 23.3
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Table 3 The first 4 modal frequencies of the system

£k 1 2 3 4
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