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Elastocapillarity

• What is it ?

Ability of capillary forces to deform a material

Bulk elasticity Surface energy
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Elasto-capillary length : 

Surface energy prevails

Bulk elasticity prevails

d0



Elastocapillarity
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Drop impact

Upon impact : 

Inertial forces radial expansion of the sheet

Stored surface energy retraction after maximal expansion

Goal:

Rationalize the respective role of Inertia

Elasticity
Capillarity

Dissipation
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Impact of a water droplet on a small target

Movie duration 39.7ms

6.5mm



Drop impact

• On a small target
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dt = 6.5 mm

dmax

d0

h

S. Arora et al, 2017

Silicone oil 5 mPas

Silicone oil 350 mPas

dmax /d0 = 6.17

dmax /d0  = 1.78

Dissipation effect due to target

6.5mm

6.5mm

Movie duration 24ms

Movie duration 18ms



Drop impact

• Leidenfrost effect
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C. Antonini et al., Phys. Rev. Lett., 2013

Inverse Leidenfrost effectLeidenfrost effect

Liquid N2

evaporation



Drop impact

• Inverse Leidenfrost effect

8

Silicone oil 350 mPasSilicone oil 5 mPas

6.5mm 6.5mm

Movie duration 25ms Movie duration 25ms

Movie duration 24ms Movie duration 18ms
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Light panel

Liq. N2

Liquid drop
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Drop impact

• Inverse Leidenfrost effect : Set up improvement
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Drop impact

• Inverse Leidenfrost effect : Set up improvement
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Enables the analysis of 
the sheet thickness field

Before After

S. Arora et al., 2017

Enables semi-
automatic analysis

Movie duration 21ms 6.5mm

6.5mm 6.5mm



Drop impact

• Impacts of viscoelastic fluids

Low viscosity

Relaxation time ≈ 10 ms 

11Mixing C12 and C18 to obtain intermediate relaxation times  

Microemulsions reversibly linked by 
telechelic polymers, 
Cn -(PEO)35k- Cn (n = 12, 18)
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Liquid inclusions in soft matrix
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Liquid inclusions should reduce the 
stiffeness of a solid composite

Small liquid inclusions in a soft 
matrix stiffen the solid composite

R. Style et al, Nature physics, 2015
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R. Style et al, Nature physics, 2015, 11, 82–87

Ionic liquid



Liquid inclusions in soft matrix
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(R. Style et al, Nature physics, 2015)

E = 1000 Pa
Ei= 200 Pa
𝛾 = 50 mN/m 

with



Viscoelastic inclusions in soft matrix

• And for transient networks? 
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High frequencies 

Low frequencies 

ω = 1/τrel



Viscoelastic inclusions in soft matrix

• And for transient networks? 

15

Soft PDMS + Worm like micelles
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Viscoelastic inclusions in soft matrix

• And for transient networks? 
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5 % micelles in PDMS 60-1 
mixed by hand

10 % micelles in PDMS 60-1 
mixed by hand

100 µm 100 µm



Viscoelastic inclusions in soft matrix

• And for transient networks? 
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Viscoelastic inclusions in soft matrix

• And for transient networks? 
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• Error on gap?
• Boundary conditions?
• Effect of the tape?
• Effect from the PDMS 

viscoelasticity?
• Size distribution?
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