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MA1 Project: Study of the stability of a liquid bridge between two nonparallel surfaces
Context:  Liquid bridge formation between two surfaces is encountered in nature and in many industrial applications such as offset printing processes, capillary adhesion, drop deposition, liquid dispensing systems…For example during offset printing, the liquid is transferred between the two rollers while stretching and breaking of the liquid bridge as we can see in figure 1b.
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Figure 1:  (a) Liquid bridge between two leaves (b) liquid bridge in a printing process [1]
When the two surfaces are not parallel, instability of the liquid bridge formed may appear. So the liquid bridge may move itself towards to the confined region. This phenomenon can be used for example for harvest condensed water drops [2] or mixture separation [3]… 
Objectives:
The objective of this study is to understand why such liquid bridge instabilities are observed between two nonparallel surfaces? What are the critical parameters that influence the liquid bridge stability?  A parametric study will be conducted by the student to answer these questions taking account all the parameters that can have influence on the liquid bridge instability, the tilt angle of the upper surface, the characteristics of the liquid, the contact angle of the liquid on the surfaces… The work will be divided in two parts, experiments and simulations on Surface-Evolver and Matlab. 
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