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Abstract

Wave dynamics and high-frequency vibrational mechanisms were employed to create new
metallic foam ceramic material, called by our team, Proteus. Architected materials, such as
3D lattices or spatially organized architectures made of multiple base materials can block
transmission of acoustic waves (phononic band gap materials) or attenuate blast waves. Our
team created a metallic foam structure with a spatial grid of high oxygen content ceramic
spheres. We tested blast wave attenuation and resistance to armor-piercing bullets experi-
mentally at ISL in France. Our experimental work was supplemented with computational
studies of the wave propagation toward modeling of ballistic impacts shortly. Our material
is also non-cuttable due to the vibrational mechanism at the interface with cutting tools
such as an angle grinder or power drill. We believe that Proteus has the potential to achieve
lighter protective structures with a broad range of protective capabilities.
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