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Analytical Determination of Out-of-Plane Thermo-elastic Properties for
Laminated Composite Plate
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Abstract This paper presents analytical expressions for the determination of out of plane thermo-elastic properties
for conventional laminated composite plates. The approach follows that commonly accepted for in-plane properties.
Results over a variety of lay-ups reveals that it is poor assumption to use transverse tape lamina properties to represent
out of plane laminate properties for laminates with more than 10% plies oriented off-axis(90°) from uniaxial or for
laminates with angle plies of 15° or greater.

Key Words : Analytical determination, Laminated composite elastic properties, Out of plane shear properties, Out
of plane CTE, Composite Optics
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Fig. 1. Orthotropic lamina with principal coordinate

system
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Out of Plane Young's Moduli, E; (psi)
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