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Mechanical metamaterials
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m = total number of unit cells in longitudinal direction
n = total number of unit cells in transverse direction
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Shape matching mechanical metamaterials
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Shape matching mechanical metamaterials

Exoskeleton (Designboom®)
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Curvature analysis of meta-plates

Advanced Materials, 2021

TUDelft



Curvature analysis of meta-plates
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Disordered random network mechanical metamaterials
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Disordered random network mechanical metamaterials

Pi Lab: Adaptable Auxetics
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Multi-material metamaterials with tailored elastic properties
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Multimaterial mechanical metamaterials
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Non-affinity in multi-materials mechanical metamaterials
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Deep learning multi-materials mechanical metamaterials

a. Single unit cell model

Generate training set (n,=16,500,000)
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Deep learning multi-materials mechanical metamaterials

L oS- TsTTTTTTsTTssTTEEEEESIEE SIS S SIS ST 1
1 b. Four-tile model -
! ; E Deep Neural Network 1
: E‘12 EO'G i (E11,1)1, (Enndar -y (E1n1)n, > n=16 :
: % % 4 H (Vizds (Viz gz oo (Viz.n, O ny=256 :
| E F E '! H(E220)n (Ez2.1)2 oy (E22,1)n, n.=128 "
: _01 éuuﬁ'."1 5 0_1 e 1| (Vo101 (Var, )2, v (Va1,0)n, : :
! v [-] . Vo [] i : : ny=64 .
1 + 2 H (Vards (Varaz o (Var.dn, | 16 « N, ny=32
1 B 1
i BE oo [ |GGG n=16
: > (V12)1, (Vi2)2r -y (Vizhn, ). ny=8 :
- EHE I R (G e = s~ -t
1 (Va)s, (Var)o, -y (Var)n, axn 1
1 - 2 1
X Prediction (Np,egicion=1,000,000,000) X
1 9 0.35 1
1 1
1 8 0.3 1
1 7 1
1 6 0.25 1
1 _ . 1
' g s & 02 !
! = 2 0.5 1
1 N N 1
. w3 "o !
1 2 1
1 1
! ] 0.05 !
1 1
1 E) 0—0.6 04 -02 0 02 04 06 1
: Vo1 [ :




