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ABSTRACT

Porosity in polymer matrix composites generated during pyrolysis process affect the
thermomechanical behavior of the composites. In this paper, multislice finite element
models for the porous composite materials are developed, and poroelastic and failure
analysis for these models are performed. In order to investigate the three-dimensional
effects, finite element meshes are modeled considering different porosity(up to 0.5) and
the number of slices (up to five). As a result, effective Young's moduli and poroelastic
parameters exhibit the maximum differences of 74.0% and 442.1% with respect to
porosity respectively, and 98.7% and 37.2% with respect to the number of slices. First
and last failure strengths are decreased 88.2% and 90.0% with respect to porosity
respectively, and 53.8% and 171.8% with respect to the number of slices.
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Fig. 1. Multislice finite element models: Sx-P3 series
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Fig. 2. Multislice finite element models: S5-Px series
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Fig. 10. Element damage of multislice finite element models (S5-P3)
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