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Abstract

When a hollow frame is submerged into soap water, different shape of membrane
will be formed within the frame. In this work experiments were carried out to study
the effect of frame geometry, such as a pyramid or a prism, on the form of the soap
membrane. In particular, the relationship between the side number of the frame and
the number of membrane in the frame as well as the proportion between the

membrane area and frame side length were figured out.

The experiments were divided into six parts. In the first part, effects of the
solution and concentration on the number and form of the membrane were
investigated; while the membrane modes formed within the pyramid of n sides were
studied in the second part of the experiment. The experimental results show that the
number of membrane, m, equals 3n-3. In the third part, membrane modes formed
within the prism of n sides were examined and the results show that m equals 3n+1;with
only one exception, namely the membrane formed within the triangular prism has
only nine faces. The fourth part of the experiment investigated the membrane modes
formed within the frame of a octahedron. The last two parts of the experiment
examined the relationship between the frame size and the membrane size.Mathematical
analysis was also carried out to provide a theoretical value for this relationship and

compared favorably with the experimental results.

Keywords: soap membrane, surface tension, stereoscopic frame
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