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Simulation on Composite Materials
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Composite materials are naturally heterogeneous in small spatial
scale. In general, class simulation methods based on homogeneous
assumption are not able to predict various material failure modes at
meso-scale with complex geometry. In addition, direct numerical
simulation following physical picture cannot be used in simulating
engineering problem due to extreme high computational cost.
Multiscale approach aims to obtain macro-scopic response by
averaging and homogenization over numerical solution at
micro-scopic fields, which reserves high fidelity with high
computational efficiency. This presentation will introduce two
selected multiscale simulation approaches for typical composite
materials. The first method looks for a computational certification
framework for general composite material in a practical engineering
problem, specifically, ceramics matrix composite (CMC) with defects
and voids. The second method seeks to simulate polymer matrix
composite (PMC) with mechanical-thermal-chemical coupling. In
addition, the presentation will also introduce a general nonlinear
finite element solver FOOF with capability of solving
multiscale-multiphysics problem.
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