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Abstract

Novel polymer encapsulation materials are required to enable high-temperature, wide-band gap
power electronic technology. Phthalonitrile based materials are a promising candidate for this application
due to their high temperature stability, good dielectric properties, and ease of processing compared with
other high-temperature materials. These materials show high glass transitions that do not limit the use
temperature. Instead use temperature is limited by thermo-oxidative degradation. To investigate the effect of
the addition of silicon on the processing and thermo-oxidative stability of phthalonitriles, three novel silicon
containing monomers were synthesized, incorporating carboxysilane, carbosilane, and carbosiloxane
linkages. The thermal and thermo-oxidative properties of synthesized materials were compared with and
commercial phthalonitriles. All materials considered show very stability in TGA and show little degradation
during extended aging at 250°C. A test plan for characterizing the dielectric properties of the synthesized
polymers will also be presented.
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