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Abstract: The emerging technological developments of the current world has
created opportunities and challenges to develop material systems with a wide
range of desired properties. In particular, material innovation along with devel-
opments in processing and manufacturing technologies are necessary to exploit
the potential of ceramics for extreme environment applications. Ceramics typi-
cally fail catastrophically by unobstructed crack propagation. An attractive way
to overcome this, and optimize the strength and toughness of structural ceram-
ics, is to develop controlled architectures by combining our learning from tradi-
tional ceramics processing/sintering practices and the recent advancements in
ceramic additive manufacturing. Processing strategies to achieve target micro-
structures, characterization and testing are all equally important to understand
and validate the material performance. In this talk, I will provide a brief over-
view of my research experience related to this topic, with specific examples on
ceramics processing for targeted applications. Other topics include studies on
phase evolution, microstructural development in multiphase ceramic-based sys-
tems and structural characterization to study processing-structure-property re- .
lationships. Through this talk, I hope to illustrate how we can combine the fun- Dr. Pr]_yatham
damentals of processing, characterization and mechanistic studies to help de-
velop an informed approach in designing and developing advanced ceramic
composites, that can display cumulative effects to overcome the drawbacks of
respective individual materials and attain higher performance attributes.
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