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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this research, control of vibration in multilayered cylindrical panel with piezoelectric patch, 1
Received3 Februay 2018 dynamic load is investigated. The finite element method is used to solve the dynamic equation
Accepted24 April 2018 structure, which is based on fistder shear dermation theory, and equivalent single layer mod

Available Online 31 May 2018 with different rotations for the substrate and the piezoelectric patch is developed. The go\

equations are obtained by using the Hamil tc¢

Keywords:

Laminated composite cylindrical panel plane, by using eight node shell element, leading into the matrix system of equations. The me
Piezoelectri@ctuator patch controllability criterion is used for finding the optimal size and location of ppetoh. According to the
Finite Element used control law, the applied voltage on the @ipatch is proportional to the radial velocity compone

Vibration control at the point, where the sensor is installed. In order to evaluate the performance of the formulat

finite element model, the natural frequencies obtained for the substrate laminated paoeipaed
with those in the literature. Then, having the dynamics of the optimal system, the frequency re
for open and closed loop controls are studied. Finally, the effect of controller gain value
dimensions of panel and patch on the time respansg damping rate of vibrations are illustrated.
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Table 1 Non-dimensional fundamental frequencies for shell A, B

A[0%90°/90°/0°) B[90°/0°/0%90°] &S 4y
yol> [19] ol> [19] a h/l
0.0630 0.0625 0.0615 0.0609 30
0.0648 0.0646 0.0599 0.0591 60° 0.1
0.0681 0.0678 0.0597 0.0589 9
0.1770 0.1740 0.1744 0.1706 3¢
0.1728 0.1708 0.1637 0.1588 60° 0.2
0.1692 0.1686 0.1525 0.1472 [e]o
0.2985 0.2933 0.2985 0.2890 3¢
0.2862 0.2837 0.2793 0.2682 60° 0.3
0.2706 0.2741 0.2576 0.2455 90
h/Rn

0.0806 0.0792 0.0718 0.0707 0.1
0.1779 0.1751 0.1564 0.1506 360 0.2
0.2665 0.2727 0.2487 0.2363 0.3
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Table 2Non-dimensional natural frequencies for closed shell C

[0%9CF/0°]  C-F ss iz OTY YT
[20] 0.0988 0.1779 S
®» 2 5
Ll 0.0952 01746 F
[21] 0.4899 0.9257 v &
3 1 5 20
oS 0.4835 0.9084
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Table 3Electromechanical properties of piezoelectric material [7]

, GPa. S slaculs

6 o 6 6 o] 6 6 6 6

326 43 43 72 78 72 105 129 129
CIMPS, xSly5m slacal 10°CH NP, oSl g0 el JK>

Q o} Q Q 0 - - - E @

158 -676 -676 123 123 7.3 81 8.1 3640
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