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Architected Metamaterials
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Ultralight, Ultrastiff Metamaterials
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Ultralight Weight, Ultrastiff, Metamaterials: Carry 10,000 of their Weight
without Visible Deformation
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Multi-scale metallic metamaterials --- across over 7 orders of
magnitude in lengthscale
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Zheng et al., Nature Materials, 15, 1100, 2016




Custom Projection Micro-stereolithography
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Combining and inserting hybrid micro-architectures over multiple

hierarchies
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Super compressibility in multi-scale metallic metamaterials

Ultralight Metallic material compression movie

Complete elastic recovery over 90% strain

Wall thickness
60nm

Zheng et al., Nature Materials, 2016
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Ferroelectric materials
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AM of perovskite piezoelectric materials
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Effect of Surface Functionalization ---- Effective Interphase model
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Functional Structural
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Tunable elasticity ---- Flexible Energy Harvester
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Impact Self-sensing: Drop weight tests
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Design arbitrary piezoelectric tensor
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Designing arbitrary ferroelectric tensors— achieving
tailorable anisotropy

Method: Assembly of 3D piezoelectric unit cells
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Computational design of arbitrary
piezoelectric tensor;

Design of targeted anisotropy space
through 3D electric displacement
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Vector sensing from programmed anisotropy

Architected piezoelectric Example: Impact applied
composite lattices on |l surface
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Vector Sensor from a single block
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