
Accepted Manuscript

Dynamic analysis of isotropic sandwich cylindrical shell with fractional vis-
coelastic core using Rayleigh-Ritz method

M. Mokhtari, M.R. Permoon, H. Haddadpour

PII: S0263-8223(17)30537-8
DOI: https://doi.org/10.1016/j.compstruct.2017.10.039
Reference: COST 9014

To appear in: Composite Structures

Please cite this article as: Mokhtari, M., Permoon, M.R., Haddadpour, H., Dynamic analysis of isotropic sandwich
cylindrical shell with fractional viscoelastic core using Rayleigh-Ritz method, Composite Structures (2017), doi:
https://doi.org/10.1016/j.compstruct.2017.10.039

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.

https://doi.org/10.1016/j.compstruct.2017.10.039
https://doi.org/10.1016/j.compstruct.2017.10.039


  

Dynamic analysis of isotropic sandwich cylindrical shell

with fractional viscoelastic core using Rayleigh-Ritz

method

M. Mokhtaria, M.R. Permoona, H. Haddadpoura,∗

aDept. of Aerospace Engineering, Sharif University of Tech., Azadi Ave.,Tehran, Iran,

PO Box: 11155-8639

Abstract

This paper presents the dynamic behavior of a sandwich circular cylindrical
shell with a constrained fractional viscoelastic layer. Based on the Donnell-
Moshtari theory, the structural formulation of the cylinder is obtained using
the Lagrange method and the Rayleigh-Ritz method is implemented to solve
the discretized governing equations. To describe the mechanical properties
of the viscoelastic layer, the fractional order standard solid model is applied.
The effects of variation of the governing parameters such as the length to ra-
dius ratio, the radius to total thickness ratio, ratio of core to facing thickness,
fractional order parameter and the ratio of non-relaxed to relaxed modulus
on the frequency and loss factor of sandwich cylindrical shells are investigated
and some conclusions are outlined.
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1. Introduction

Constrained Layer Damping (CLD) provides an efficient way to suppress
undesirable mechanical vibration and wave propagation in different types
of structures, such as beams, plates and shells. The early studies on CLD
were carried out by Kerwin [1], Ross et al. [2], DiTaranto [3] and Mead and
Markus [4] for beam and plate structures.
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