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ABSTRACT

Carbon/Carbon (C/C) composite consists of carbon fiber as reinforcement and carbon as
the matrix. The properties of these are governed by the properties of carbon matrix,
carbon fiber and interface properties, also the process used for densification. For design
and analysis of components made of C/C composites, effective or equivalent
homogenized properties of these composites are essential.

Carbon matrix was fabricated and its tensile and shear properties were determined
experimentally. Cyclic compression tests were carried out to determine the damage
behavior of the carbon matrix, and parameters for damage evolution law to be used in
homogenization of the C/C composites were determined.

Stiffness and strength of the interface between fiber and matrix were determined
from the transverse tension tests. Tension tests were carried out along the fiber direction
for uni-directional (UD) C/C composites. Damage parameters for the carbon fiber bundles
were determined from these tests by an iterative process.

Reduced order homogenization method was studied and computer codes were
developed for implementation of the scheme to determine the homogenized constitutive
law of 3D C/C composites. Properties of the constituents and interface determined earlier
were used in the analysis. Properties of the 3D C/C composite were also determined
experimentally to validate the model.

The constitutive law developed was used in multiscale analysis of a tension test on
plate with a hole and compression test on a hollow cylinder. Experiments were also
carried out on these structures and results were compared with the results from

simulation.
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