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#EAEE : TRecent Research on Advanced Ceramics for Energy
Applications at the Naval Research Laboratory|

BEZ . The Naval Research Laboratory (NRL) has been developing advanced dielectrics and
structural ceramics to provide viable solutions for energy and power needs of the US Navy. This
presentation first will give an overview of NRL and the breadth of NRL research, followed by the
materials development work at the Ceramics Section. Using a systematic approach to modify the
composition, microstructure, macrostructure, and processing procedures, we have worked on a
variety of ceramics in the last several years. This talk will cover two topics: freeze casting and
complex ceramic structures. In the freeze casting technique, we fabricate ceramic-polymer
composites with high dielectric constant by growing ice lamellae in a freezing apparatus to align the
constituent phases in an (electrically) parallel configuration. By doing so, the dielectric constant
of the composites can be two orders of magnitude higher than that of conventional (random
mixture) composites. The second topic addresses a new effort on using a “fugitive phase”
approach to fabricate topologically complex ceramic recuperator for a microturbine cost-effectively.
The fugitive phase is integrated with ceramic tape during green processing and later removed during
firing to achieve the desired structure with tortuous air/exhaust conduits. The optimization of the
process is being conducted using complementary experiments and computer simulation.
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