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Abstract:

The primary objective of thermal protection system (TPS) shields is to dissipate energy from the
atmospheric interface during aerobraking maneuvers. Phenolic Impregnated Carbon Ablators
(PICA) are a class of TPS ablators that, during entry, sees significant recession and chemical
decomposition by design. The phenolic resin absorbs energy during the pyrolysis decomposition,
these gases are then transported out of the low-density material though the highly porous matrix,
then the resulting charred material experiences oxidation and failure. The aerothermal loading
the structure sees as leads to larger mechanical failure during interface flight. The characterzation
of non-isotropic failure modes of this distictly complex structure remains a major factor in
modelling limitations. This work begins to qualitatively and quantitatively characterize micro-
scale structures and orientation-bais in compressive failure, and leveraging image processing and
statistics to pull useful data out of traditaionally difficult to process micro-CT volumetric
material scans.
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