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Relaxation of a soap film bounded using two coaxial rings
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Abstract: The surface tension exerted on the soap film is proportional to its surface area. Therefore, when gravity and such can be
ignored, soap film is formed to be a minimum surface area. The soap film bounded two coaxial rings is known as a rotating body of
catenary (catenoid). When the distance between the rings increases, the soap film is separated and relaxed to two circular membranes.
The distance is called the critical distance. This study proposes a theoretical model to predict critical distance and the relaxation process
flow using the relation between surface area and catenoidal film's constriction. The experiment has conducted using original coaxially

rings that are designed to fix coaxially on the optical rail. The theoretical model indicated conformity to the experimental result.
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Figure 1. Schematic of coaxial rings and a catenoidal soap

film. The red line indicates the soap film, a is the radius, and
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Figure 2. Stability of equilibrium points. The arrows indicate
the behavior of the solution for infinitesimal deviations from

equilibrium points.
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Figure 3. The transition of area S with the change of

constriction C.
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Figure 4. Schematic of designed ring.

Figure 5. Experlmental result for the critical

distance—the left ring is positioned at about 33.1 mm.
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