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Spontaneous rupture of thinning liquid films with Plateau
borders1 ANTHONY ANDERSON, Northwestern University, LUCIEN BRUSH,
University of Washington, STEPHEN DAVIS, Northwestern University — Spon-
taneous film rupture from van der Waals instability is investigated in 2D. A thin
liquid film between adjacent bubbles in a foam has finite length, curved boundaries
(Plateau borders), and a drainage flow from capillary suction that causes thinning.
A full linear stability analysis of this thinning film shows that rupture occurs once
the film has thinned to tens of nanometers. Whereas, in an unbounded, quiescent,
flat free film, rupture occurs when the thickness is hundreds of nanometers. Finite
length, Plateau borders and flow are all found to contribute to the stabilization.
The drainage flow leads to several distinct qualitative features as well. In particu-
lar, unstable disturbances are advected by the flow to the edges of the thin film. As
a result, the edges of the film close to the Plateau borders are more susceptible to
rupture that the center of the film.
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