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Elasto-capillarite : poils pergants

dispositif experimental

lamelle
elastique

huile silicone




Tension de surface




Tension de surface




Tension de surface

longueur
elasto-capillaire




Flambage capillaire

lamelle courte L < [;




Flambage capillaire

lamelle longue L > L,




Sur le meme sujet
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plot de PDMS plié par ethanol
P. Roca-Cusachs et al - Langmuir (2005)

nanotubes de carbone apres évaporation

N. Chakrapani et al - Nature (2004)
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J. Bico et al - Nature C.Py et al - Phys. Rev. Let. (2007)

(2004)

agglomération de fibres élastique
et remonté capillaire

pliage d’une plaque élastique par capillarité




Modelisation

N_.sinf — N, cos
sin 6

cos 6

- pesanteur
- Archimede
- Laplace

0

M, /(ET)

- equations de Kirchhoff

- conditions aux bords

- sauts de force aux menisques

- suivi de courbes : AUTO 94




Bifurcation diagram for L>L
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Comparaison theorie/experiences




Origami capillaire

Py et al
Capillary origami
Phys. Rev. Lett. 2007/

M. Rivett
A. Antkowiak
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Noeuds elastiques

/

auto-contact

- Longueur L

- Section circulaire de rayon h
- Rigidité de flexion : E |

- Rigidite de torsion : G |

E : module d’Young

G : module de Ic3isai||ement




Making the rod thinner




Making the

rod thinner




Making the rod thinner




Making the rod thinner




Making the rod thinner




Making the rod thinner




Making the rod thinner
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Limite d’epaisseur nulle
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Faible epaisseur

yA
T O

petit parametre
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Develop. asymptotiques raccordes
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Equations de Kirchhoff

equil. forces

equil. moments
def. tangente

deformation

loi de comportement :

FElk flexion
GJT torsion T




Resultats

El
R=\57

0=991h'2 (ED'* T/

force de contact p(s)

4
Force totale P = / p(s)ds = 0.82 h=Y/2 (EI)"/* T3/4
0
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Experiences
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Tong et al., Nature 2003
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Experiences
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sans frottement
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Fin
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Braid : contact topology
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Braid : contact topology
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Total contact force

_)T

/ —1/2

1x107° 2x107° 5%10° 1x10* 2x10™*

h/SQ




Tensile strength of a wire

/111 /111

fishing line

10 kg

Stasiak et al, Science (1999)
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Tensile strength of a wire

/111 /111

fishing line
with knot

N

6 kg

Stasiak et al, Science (1999)
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Knots are everywhere

Long enough polymers are (almost) certainly knotted
Sumners+Whittington, J. Phys. A : Math. Gen. 1988

2 /3 knotted proteins in the ProteinDataBank (1%)

Single molecule experiment

with knotted F-Actin filaments
Aral et al, Nature (1999)

Ab-Initio molecular simulations
for alcane molecule (C10H22)

Saitta et al, Nature (1999)




