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Context - free liquid sheet

At the edges of a free liquid sheet
mmm) Emergence and growth of a rim

Culick. Journal of Applied Physics (1960)
Taylor. Proceedings of the Royal Society of London (1959)

Stages of drop impact onto a dry, rigid, smooth, partially wettable substrate
(Roisman et al.2002).

e Very few experimental analysis of the growth dynamics
Wang et al. Phys. Rev. Letters 120, 204503 (2018) Of d rim durlng eXpanSion Of d llquld Sheet



Experimental set-up
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Drop impact
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Water - Glycerol 80% 1 = 60 mPas
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Sheet thickness field
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n = 60 mPas

Sheet thickness field
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Measurement of the rim
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Measurement of the rim
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Measurement of the rim
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Measurement of the rim
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Measurement of the rim
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Shape of the rim
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mmmd The rim appears later for high viscosity fluids.
mmmp The relative volume of the rim increases linearly with time.

ms=) The non dimensional filling rate, b, of the rim is constant

for each sample and weakly increases with sample viscosity.
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Filling velocity

Rdé

Momentum balance for a portion of the rim
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= mu — 2yRd6O + 2Rd60en —
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Inertial forces Surface tension  Viscous forces

Rate of change of
the rim momentum
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_ Euler: : : the liqui .
u = Eulerian radial velocity of the liqui Ve = u— R

e = Thickness at the entrance of the rim
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Filling velocity
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Filling rate
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mmm) Same order of magnitude

(MLouhichi, A., Charles, C-A, Phou, T., Vlassopoulos, D., Ramos, L. & Ligoure, C., 2020, Phys. Rev. Fluids 5, 053602 18



Time for the apparition of the rim

Before the rim appears:
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Theoretical limit for rim existence
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Conclusions

v Measure the thickness field of expanding sheets of Newtonian fluids on a repellent surface and
quantitatively characterize the rim bounding the sheet

v" Provide direct observation of the shape of the rim bounding an expanding sheet with a cross
section very far from the circular one usually assumed.

v" The filling rate and filling velocity of the rim are measured experimentally and rationalized
theoretically

v Filling velocity is significantly lower than Culick's velocity (generally used to describe the
growth of a rim bordering a free liquid sheet) due to the non negligible effect of the inertial
forces

v" Viscous effects negligible after the emergence of the rim but play an important role in the time

at which the rim will appear
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