Mises en forme
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Bilayer scales

(c)

N
-

Dowson & Vincent, Nature (1997)
Reyssat & Mahadevan, J.R.Soc Interface (2008)
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Superposition
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Superposition
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Superposition
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Also at small scale
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CdSe nanoplatelets + ligands = surface stress

Hong Po & Sandrine Ithurria



Bilayer sheets
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Thick bilayer




Thin bilayer: frustrated rolling

M.Pezzulla, P. Nardinocchi & D.Holmes (2016)



Bending a sheet in 2 directions?




Tag on a bottle
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Gauld theorem

Gaussian curvature
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Gauld theorem
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Challenging Gaul} theorem ?

the cap of acetabularia
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Non uniform/isotropic growth
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Serikawa & Monadoli Planta (1998)
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Inflatable rubber patches

Top view

Side view

Siéfert et al., Nature Materials (2018)



Inflatable rubber patches




Inflatable rubber patches




Inflating a tube




Inflating a tube
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Inflating a tube

Hook's law for linear elasticity:
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Pipe failure




Inflatable rubber patches

pressure
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Top view
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Side view

Siéfert et al., Nature Materials (2018)




Geometrical limit
(bending negligible)
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Radial channels







Inflatable fabrics

fabric coated with thermo-sealable polymer

Siéfert et al., Soft Matter (2020)



Inflatable fabrics
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fabric coated with thermo-sealable polymer

Siéefert et al., Soft Matter (2020)



Inflatable fabrics

seam line; /

fabric coated with thermo-sealable polymer
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Siéefert et al., Soft Matter (2020)



Inflatable fabrics

top view
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Inflatable fabrics
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Inflatable fabrics




Inflatable fabrics

contraction
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Different morphing strategies
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Zigzags

Zig-zags
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Reverse engineering?
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collaboration Julian Panetta & Mark Pauly (EPFL)
Panetta et al., ACM Transactions on Graphics (2021)
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Large scales




Large scales
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But failure for 0., < 0

Stiffness
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