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Studies on the vibration mode of the cantilevered beam

with Piezoelectric Element

- = ] o
ARE - Al

[\ O] —

o

o

2 2
(O

han

=3

>

Abstract

It is the frist step to establish the exact vibration
model of the structure when constructing the smart
structure with desired vibration scheme. In this
paper, vibration model of beam with piezoelectric
element bonded on the surface is presented by
considering the thickness effect of the bond layer.
In contrast to the previous papers which neglect the
effect of bond layer, the presented vibration model
considers the effect of bond layer assuming the
prefect bond condition. The perfect bond condition
is tested by comparing the controllability of beams
with three types of bond layer. An optimal
vibration control of the beam can be performed
when there exists perfect-bond condition between
the piezoelectric element and the main structure.
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Table. 1 Material properties for Navy Type PZT

used as sensors and actuators

Description Units Values
Lateral Strain Coefficient m/V 1.8e-10
Young’'s Modulus Pascal 6.30e10
Shear Modulus Pascal 2.34e10
Poisson’s Ratio 0.35
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Fig. 2 Dimensions and layout of the test beams

and controllers
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Fig. 4 Time response of beams with different type

of bond layer with closed loop.
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Fig. 6 Microscopic pictures of the section of the

beam-bond layer-PZT structure in  bending

with excessive curvature.( x = —ll)— =3.3613)
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