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Interlaminar and boundary layer stress analysis in thin cross-ply composite
cylinders subjected to thermal loading for various boundary conditions
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Interlaminar thermal stresses and boundary layer effect in thin laminated composite cylinders which are
Received 08 October 2015 subjected to temperature change are studied. To this aim a laminated cross-ply composite cylinder with
Q\C/g?lgttfl(l %th'§;”1‘3§;5§152016 finite length which is subjected to thermal loading is modeled. The displacement based layer-wise
y theory (LWT) is used for modeling the response of the composite cylinder in the thermal loading
Keywords: conditions. Using an appropriate displacement field and employing the LWT, the governing equations
Thermal stresses of the cylinder and the appropriate boundary conditions in the edges of the cylinder are derived with the
Displacement based layer-wise theory principle of minimum total potential energy. An analytical solution is introduced for the governing
Cross-ply thin cylinders equations and the solution is obtained for various boundary conditions. The numerical results are

Out of plane stresses

et validated by comparison of the results of LWT with the predictions of the finite element method (FEM)
Edge conditions

and good agreements are seen. It is shown that the presented LWT solution is an efficient and accurate
method for analysis of the edge effect and interlaminar stresses in composite cylinders. The interlaminar
thermal stresses and in-plane stresses in the Glass/Epoxy composite cylinder which are subjected to
thermal loading are investigated for various boundary (edge) conditions. Cylinders with symmetric and

asymmetric layer staking and free, simple and clamped boundary conditions are studied in the
numerical results..
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Fig. 8 Distribution of normal stress o, at interface of layer and outer
surface of [0/90]; cylinder with simple edges
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Fig. 10 Distribution of axial stress o4 through the wall thickness in
[0/90]s cylinder with simple edges
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