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Study on the dynamics of capillary rise between elastic sheets

Wonjin Ahn and Ho-Young Kim
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Abstract

When a small tube is dipped into a liquid surface, surface tension forces cause the liquid in the tube to rise
vertically against the gravity. When the tube is flexible, hydrostatic pressure difference caused by the capillary
flow deforms the tube and the deformation which narrows the flow route changes the rising velocity. We study
a simple model of this elastocapillary interaction in the context of the surface-tension-driven vertical rise of a
liquid between two long flexible hydrophilic sheets that are held a small distance apart at one end. We provide
an analytical theory for the rise rate of the liquid and show that our experiments are consistent with the theory.
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Glass Sheets
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Fig. 1 Experimental setup
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Table 1 Properties of aqueous EG 90%

Density 1106 [kg/m®]
Viscosity 0.0153 [Pa s]
Surface tension 0.048 [N/m]
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Fig. 2 Images of liquid rise between glass sheets
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