ssssssssssss

COMPOSITE
STRUCTURES

Accepted Manuscript

An Analytical Solution for Dynamic Behavior of Thick Doubly Curved Func-
tionally Graded Smart Panels

Hassan Sayyaadi, Mohammad Amin Askari Farsangi

PIIL: S0263-8223(13)00373-5

DOI: http://dx.doi.org/10.1016/j.compstruct.2013.07.039
Reference: COST 5272

To appear in: Composite Structures

Please cite this article as: Sayyaadi, H., Farsangi, M.A.A., An Analytical Solution for Dynamic Behavior of Thick
Doubly Curved Functionally Graded Smart Panels, Composite Structures (2013), doi: http://dx.doi.org/10.1016/
j-compstruct.2013.07.039

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.compstruct.2013.07.039
http://dx.doi.org/http://dx.doi.org/10.1016/j.compstruct.2013.07.039
http://dx.doi.org/http://dx.doi.org/10.1016/j.compstruct.2013.07.039

An Analytical Solution for Dynamic Behavior of Thick Doubly

Curved Functionally Graded Smart Panels

Hassan Sayyaadi” and Mohammad Amin Askari Farsangi

School of Mechanical Engineering, Sharif University of Technology, Tehran 11155-9567 [ran

Abstract

In this paper, an analytical solution is presented for free vibration and dynamic behavior of doubly curved
laminated shell consisting of a functionally graded core layer and surface attached functionally graded
piezoelectric layers. Shell through-thickness kinematics is based on higher order shear deformation theory
of shells, whereas a quadratic variation is assumed for electric potential. Using Hamilton’s principle and
Maxwell’s equation, the governing equations of motion under mechanical loads are derived as seven
highly coupled partial differentiad equations. Implementing Laplace transformation, doing few
mathematical operations and using Laplace inverse method, time dependencies of displacement
components are expressed in explicit phrases. Besides numerical results for shell natural frequencies,
effects of different material properties and shell geometries on the transient response are discussed in
details. In particular the influence of shell curvature on the spectra of maximax response has been studied.
It is found that, these parameters play major roles on determining the time-histories of the electric

potential and displacement components.
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