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Three-Dimensional Boundary Element Analysis of Residual Stresses
in Fiber Reinforced Viscoelastic Composite Materials
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Abstract

This paper deals with the residual stresses induced in a three-dimensional cross-ply composite
material during the manufacturing process. The manufacturing process has been divided into curing
phase and cool-down phase. A three-dimensional boundary element method has been employed to
estimate the residual stresses. The matrix of laminate model has been assumed to be linear
viscoelastic. The subdomain technique has been employed and the analysis model has been divided into
an elastic fiber zone and a viscoelastic matrix zone. Final results have been shown in contour maps to
illustrate the residual stress distribution in the matrix using PATRAN. The resulting residual stresses
have been large enough to cause the local yielding of the matrix..
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Fig. 1 The typical manufacturing procedure
of graphite/epoxy composite.
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Fig. 2 Typical cross-ply laminates
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Fig. 3 Idealized model for residual stress
analysis.
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