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Gas interface formation by soap film technique and its instability study

LUO Xisheng WANG Minghu WANG Xiansheng
(Department of Modern Mechanics, University of Science and Technology of China, Jinzhai Road 96, Hefei, 230026, China)

Abstract In this work, two new methods to create gas interface were proposed. First, the method of formation
of any polygonal interface by using fine needles to restrict the soap film was described. Using this method, three
different regular SF6 interfaces (i.e. square, equilateral triangle and diamond) were successfully realized in
shock tube experiments. A series of high resolution experimental schlieren images of RM instability on the three
different interfaces were obtained. Numerical simulations were also performed to validate the proposed method
of interface formation. Good agreement between the experimental results and simulations implies the proposed
generation method of regular gas interface works well in experimental research of RM instability. By employing
the same technique, three multi-mode interfaces were also created and studied in the shock tube. The second
method to create a gaseous interface in the shape of minimum surface is proposed based on the soap film
technique. The formed interface is free of supporting mesh and, therefore, its initial shape is well controlled.
Because of the minimum surface feature, the formed interface is three-dimensional and has opposite principal
curvatures in every point. Three sinusoidal bounded air/SF6 interfaces with different initial amplitudes were
realized in a horizontal shock tube for the RM instability study. The motion of the shocked interface was
captured by a high-speed video camera in a schlieren system.

Key words Soap film technique, gas interface, Richtmyer-Meshkov instability



