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Abstract:

Lightweight architected materials such as cellular solids and micro-lattices are known for their unique
mechanical, thermal, and acoustic properties. It has been established that by tuning material architecture,
a combination of topology and solid distribution, one can design new material systems, also known as
metamaterials, with superior performance compared to conventional monolithic solids. Despite the
continuously growing complexity of synthesized microstructures, mainly enabled by developments in
additive manufacturing, correlating their morphological characteristics to the resulting material properties
has not advanced equally. In this talk we will discuss our recent work on: (a) the brittle failure of 3D lattice
metamaterials under tensile and compressive loads, (b) the impact-induced shock dynamics of architected
materials and (c) a data-driven framework that connects the effective stiffness of cellular metamaterials to
key morphological characteristics.
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