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Dynamic Analysis of Cylindrical Laminated Shell with Local Piezoelectric Rings Using
Layer-Wise Theory and Evaluating Sensor and Actuator Behavior

H. R. Salami
M. R. Saviz

Department of Mechanical Engineering,Azarbaijan Shahid Madani University, Tabriz, Iran

Department of Mechanical Engineering,Azarbaijan Shahid Madani University, Tabriz, Iran

Abstract

To analyze the laminates Shell with continuous piezoelectric layers, the elasticity formulation and exact solution methods are often
used, but when it comes to the local piezoelectric patches, the mentioned approaches can not be used. In this study the numerical
layer-wise (CLW) finite element method is used, to increase the accuracy in the analysis of cylindrical laminated shell with
piezoelectric rings. There is a 5 to 7 percent decrease in the calculation errors of displacement, stress and natural frequency with
respect to equivalent layer methods. The simly supported cylindrical shell is equipped with piezoelectric rings and subjected to
different static and dynamic loads. The fully coupled formulation can model the sensory and actuatory role of rings at the same time.
The three-dimensional governing equations are reduced to two-dimensional differential equations and the resulting equations are
solved with finite elements in the axial direction. Numerical examples are presented for a multilayer shell with piezoelectric rings.
Numerical results for static loading and natural frequencies are compared with solutions of similar problems in the literature.

Keywords: Piezoclectric, actuator, sensor, composite shell, layer-wise theory, finite element method.
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