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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
Accepted 23 Novmeber 2015 finite length which is subjected to thermal loading is modeled. The displacement based layer-wise
Available Online 13 January 2016 . . . . . .
theory (LWT) is used for modeling the response of the composite cylinder in the thermal loading

K ) conditions. Using an appropriate displacement field and employing the LWT, the governing equations
eywords: . ) L. ) . . .

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. 2 Comparison of the predictions of LWT and FEM for interlaminar
normal stress at z=0 and z=hy ([90/0]s)
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Fig. 1 Comparison of the prediction of LWT and FEM for interlaminar
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Fig. 4 Distribution of normal stress o, at interface of layer and at outer
surface of [0/90]s cylinder with free edges

s g alginl jolme slaasY S i mhaw 10 07 (GOgee i 26 4 S
o1 slaad L [0/90]s ailgiwsl > 5

o S005 0 by S a5 ogdce abi>de B S o Ll sul
hn OR8G5 Gl I 5 sl 2oy Gblie ol 4y Ced oY L]
2O (Oge8 S 45 0gd oo abixde 6 S 0 okl e b sl oy
S92 9 sheme o S i mhw o g Sl (L85 Sl slaaY

ool @Bl yis g )lad 4 2855l ook e b

(¥5) o0l 5350 bl 2-2-3

05

0.25f

Zh
=

-0.25

Ll

=81 005 0 0.05 0.
Cx: (MPa)
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