
 

Accepted Manuscript

Free Edge Stress Prediction in Thick Laminated Cylindrical Shell
Panel Subjected to Bending Moment

Isa Ahmadi

PII: S0307-904X(18)30431-1
DOI: https://doi.org/10.1016/j.apm.2018.08.029
Reference: APM 12443

To appear in: Applied Mathematical Modelling

Received date: 13 August 2017
Revised date: 20 July 2018
Accepted date: 23 August 2018

Please cite this article as: Isa Ahmadi , Free Edge Stress Prediction in Thick Laminated Cylin-
drical Shell Panel Subjected to Bending Moment, Applied Mathematical Modelling (2018), doi:
https://doi.org/10.1016/j.apm.2018.08.029

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.apm.2018.08.029
https://doi.org/10.1016/j.apm.2018.08.029


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

1 

 

Free Edge Stress Prediction in Thick Laminated Cylindrical Shell 

Panel Subjected to Bending Moment 

Isa Ahmadi
1 

Advanced Materials and Computational Mechanics Lab., Department of Mechanical 

Engineering, University of Zanjan, P.O.Box: 38791-45371, Zanjan, Iran  

Highlights 

-A Galerkin based Layer-wise formulation is presented for thick composite panel 

subjected to bending moment 

-An analytical solution is presented for governing equations of the panel considering 

free edge conditions 

-Free edge stresses in bending of thick panel with general layer stacking is studied for 

the first time 

-The predictions satisfy the free edge and free surface conditions 

-The effect of geometrical parameters and layer stacking are investigated 

 

 

Abstract: A thick composite cylindrical shell panel with general layer stacking is studied to 

investigate the free edge and 3D stresses in the panel which is subjected to pure bending 

moment. To this aim, a Galerkin based layerwise formulation is presented to discretize the 

governing equation of the panel to ordinary differential equations. Employing a reduced 

displacement field for the cylindrical panel, the governing equations for thick panel are 

developed in terms of displacements and a set of coupled ordinary differential equations is 

obtained. The governing equations are solved analytically for free edge boundary conditions 

and applied pure bending moment. The accuracy of numerical results is examined and the 

distribution of interlaminar and in-plane stresses is studied. The free edge stresses are studied 

and the effect of radius to thickness ratio, width to thickness ratio and layer stacking on the 

distribution of stresses is investigated. The focus of numerical results is on the prediction of 

boundary layer and free edge stress distribution. 
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