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Abstract

Architected materials are lightweight with high specific strength and excellent energy absorption, holding great promise
for a range of applications, including automobiles, aerospace, and space. However, the absolute strength of such
materials is low due to the removal of base material. To enhance the strength, stretch-dominated architectures are used,
but they suffer post-yield collapses, severely limiting their energy absorption and post-yield stability, which are critical
for structural applications. We recently developed a new approach that combines the science of metals, 3D printing, and
architecture to design a new class of lightweight architected materials with high absolute strength and tunable
properties. The approach includes a mimicry of the crystalline microstructure to translate key metallurgical
strengthening mechanisms in metallic alloys to mesostructure scales, creating artificial crystals with new strengthening
sources in architected structures [1-5]. The approach offers new ways of achieving high strength, stability, energy
absorption, and excellent opportunities of tuning mechanical behaviour to specific locations thanks to the plethoral
combination of crystal-like architectures and metallurgical microstructures
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