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Extended Unmixing-Mixing Scheme for Prediction of 3D Behavior

of Porous Composites
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ABSTRACT

Pyrolysis and surface recession of charring composites are progressed primarily in the
thickness direction. The unmixing-mixing scheme is applied to describe the in-plane and
through-thickness behaviors of porous composites. The extended unmixing-mixing equations
are based on transverse isotropy of unidirectionally fiber-reinforced composites. The strain
components of gas pressure in pores, thermal expansion, and chemical shrinkage are
included in the constitutive model. By analyzing micromechanical representative volume
elements of porous composites, the validity of the derived equations are examined.
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Fig. 3. Finite element mesh of composite

Table 2. Effective properties of composite
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