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Thermal Stresses in a Laminated Fiber-Reinforced Composite Containing
an Interlaminar Crack Under a Uniform Heat Flow
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Abstract

Within the framework of anisotropic thermoelasticity, the problem of an interlaminar crack in
a laminated fiber-reinforced composite subjected to a uniform heat flow is investigated. Under a
state of generalized plane deformation, dissimilar anisotropic half-spaces with different fiber
orientations are considered to be bound together by a matrix interlayer containing the crack. The
interlayer models the matrix-rich interlaminar region of the fibrous composite laminate. Based on
the flexibility/stiffness matrix approach, formulation of the current crack problem results in
having to solve two sets of singular integral equations for temperature and thermal stress
analyses. Numerical results are obtained, illustrating the parametric effects of laminate stacking
sequence, relative crack size, crack location, crack surface partial insulation, and fiber volume
fraction on the values of mixed mode thermal stress intensity factors.
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Fig. 1 Schematic of a [6/6) composite laminate
containing an interlaminar crack in a matrix
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