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What is a Material¢

Constituent Function




What is a Material¢

Constituent Structure Function
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Designer Matter

Constituent Function

Anything You Like!




Constituent Function
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Shock Damping

/ Prosthetics and Wear-Tech
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Metabeam: Tunable Nonlinearity




Metabeam: Tunable Nonlinearity

C. Coulais, B. Overvelde, L. Lubbers, K. Bertoldi, M. van Hecke, PRL 115 044301 (2015)
C. Coulais, under review for Intl. J. Solids Struct. (2015)
L. Lubbers, M. van Hecke and C. Coulais, in preparation (2016)
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Programmable through Clamping
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Programmable through Clamping
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3D Flexible Block




Fabrication
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/Periodic Stacking 3D printed

Metacube
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3D Metamaterials

1 Flexible Block Periodic Stacking 3D printed

n m Metacube
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3D Metamaterials

1 Flexible Block Periodic Stacking 3D printed
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3D Metamaterials

1 Flexible Block Periodic Stacking 3D printed
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3D Metamaterials
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3D Metamaterials

1 Flexible Block Periodic Stacking

2 Deformed Bricks
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3D Metamaterials

1 Flexible Block Periodic Stacking The bricks fit!

2 Deformed Bricks
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3D Metamaterials

1 Flexible Block Periodic Stacking The bricks fit!

2 Deformed Bricks
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3D Metamaterials

1 Flexible Block Periodic Stacking The bricks fit!
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3D Metamaterials

1 Flexible Block Periodic Stacking The bricks fit!
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3D Metamaterials

1 Flexible Block Periodic Stacking The bricks fit!
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Cooperative Motion
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Voxelated Metamaterials

Flexible Blocks




Voxelated Metamaterials

Flexible Blocks Anisotropic Bricks Aperiodic Stacking




Voxelated Metamaterials

Flexible Blocks Anisotropic Bricks Aperiodic Stacking




Voxelated Metamaterials

Flexible Blocks Anisotropic Bricks Aperiodic Stacking
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Voxelated Metamaterial: frustration

Aperiodic Stacking
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Voxelated Metamaterial: frustration
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Periodic and Frustrated

Periodic Aperiodic
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Periodic and Frustrated

Periodic Aperiodic
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Periodic and Frustrated
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Combinatorial Stacking Properties

Surface Texture




Combinatorial Stacking Properties

Surface Texture




Combinatorial Stacking Properties

Surface Texture 3D Jigsaw Puzzle




Combinatorial Stacking Properties

Surface Texture The Surface determines the Bulk




Combinatorial Stacking Properties

Surface Texture The Surface determines the Bulk
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Combinatorial Stacking Properties

Surface Texture 3D Jigsaw Puzzle
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/SD Jigsaw Puzzle Rational Designe
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Rational Design

Free Choice Programmable
of Texture Shape-Shifter
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Rational Design

Creen Voxels Free Choice Programmable
of Texture Shape-Shifter
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How many L3 cubes?
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Pattern Analysis
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SmilLock

How to 3D print?




Outlook

Vacancies

Non-reciprocity
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