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ABSTRACT (Space limited to 2200 characters)

Mechanically strong polymer aerogels combine the strength and durability expected of
engineering materials with the low thermal conductivity, low density, and high soundproofing
properties of traditional aerogels. Vibroacoustic insulation is a functionality of particular interest
that polymer aerogels can bring to aerospace and automotive applications. Indeed, the
ultrafine pore structure and high mass-normalized stiffness of polymer aerogels impart unusual
and extreme sound-reflecting and sound transmission loss properties unto these materials, but
existing characterization and reporting standards are often ill-suited for characterizing them as
a result. Aerogel Technologies and NASA Glenn Research Center have developed an
improved acoustic characterization approach for analyzing aerogels using a 4-microphone
impedance tube and observed extremely high and narrow bandwidth absorption of sound for
specific aerogel/melamine—formaldehyde foam material layups. In this work we will present our
findings about the acoustic impedance and sound transmission loss of polyimide
aerogel/melamine—formaldehyde foam layups including strategies for high-bandwidth acoustic
superinsulation and results from a large-scale vibroacoustic test of 1.3m x 2.6m panels
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