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Boundary Element Analysis of Singular Residual Thermal Stresses
in A Fiber-Reinforced Unidirectional Viscoelastic Laminate
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Abstract

This paper concerns the singular thermal stresses at the interface corner between the elastic fiber
and the viscoelastic matrix of a two-dimensional unidirectional laminate model induced during cooling
from cure temperature down to room temperature. Time-domain boundary element method is employed
to investigate the nature of residual thermal stresses at the interface. Numerical results show that
very large stress gradients are present at the interface corner and such stress singularity might lead to
local yielding or fiber-matrix debonding.

Keywords : time-domain bundary element method, elastic fiber, viscoelastic matrix, singular
thermal stresses
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