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Abstract

Meta-materials can achieve new properties thanks to precisely engineering the architecture of in-
ternal structures (i.e. meta-structuring) to deliberately control/interact with external signals such
as eletromagnetic or elastic waves. In contrast, the metallurgical approach focuses on engineering
the natural crystals’ intrinsic microstructure, allowing us to develop metallic alloys with excellent
properties and mechanical performance beyond what can be obtained by the alloy composition.
Recent advances in material processing, including additive manufacturing, enable precisely structur-
ing both the metallurgical features (from the chemical composition to phases and crystallographic
orientations) and internal physical structures (i.e. meta-structures) to specific locations, providing
opportunities to go beyond the meta-structuring. In this talk, | will present an innovative way
that synergistically combines the meta-structuring and metallurgical microstructuring together to
create a new class of meta-materials with spatial hierachy (i.e. self-similar structures) and tempo-
ral hierachy (multi-scale transformation) to program the mechanical properties including on-the-fly
reconfiguration in response to external conditions.
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