Engineering with Air: Frontiers in Structural Metamaterials
Brad L. Boyce, Ph.D.
Distinguished Member of the Technical Staff, Sandia National Laboratories
CINT Scientist, Center for Integrated Nanotechnologies

 [image: ]


Abstract:  Structural metamaterials, also known variously as lattice-, truss-, architected-, or programmable-materials, possess unique mechanical properties as a result of their designed topology, most notable high strength-to-weight and stiffness-to-weight ratios.  In this presentation, we describe novel Sandia topologies for controlling the transfer and dissipation of energy. To optimize metamaterial architectures, we will also discuss efficient computational methods for nonlinear and multifunctional design.  Finally, we illustrate the important role of manufacturing-induced defects, such as surface roughness and porosity, that are often ignored in design but can dominate product qualification. Machine learning methods, including deep neural networks and genetic algorithms, provide potential new pathways to overcome challenges in design and qualification.
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