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Fig. 1 Sketch of shock tube
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Fig. 2(a) Bubble blowing device Fig. 2(b) Bubble initial state in the test section
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Fig. 4(a) Schemetic diagram of the device of Fig. 4(b) Schemetic diagram of diagnostic system
mixing smoke gas for heavy gas bubble
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Table 1 Characteristic parameters of experiments

Case Surrounding gas Test gas M. Acale A Rexpe/ (cm) Weyp/ (M/8)
Light gas SF; Air 1.22 —0.669 —0.756 0.55 165
Heavy gas Air SFs 1.31 0. 669 0.534 0. 80 447
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Fig. 5 Experimental images of a shocked air bubble in SF;
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Fig. 6 Schlieren photographs for a helium bubble"™
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Fig. 7 Experimental images of a shocked SFs bubble in air
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Fig. 9 The reference image and target image

in correlation analysis
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Experimental Investigation on Spherical Bubble Evolution
Loaded by a Weak Planar Shock Wave
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Abstract: The interaction of a shock wave with a spherical gaseous interface (soap bubble) was

observed directly by a high-speed camera. To trace the picture of the interface, white droplets were

used to dye the test gas inside the bubble. Light gas bubble and heavy gas bubble under weak planar

shock waves loading were studied. The geometrical characteristics of bubble evolution were obtained,

and the ring-shaped structure in the light gas bubble was observed for the first time. We also analyzed

the distribution of the displacement for the light gas bubble with the correlation method. The results

agree quite well with the theoretical analysis. The successful usage of droplets encourages the intro-

duction of more accurate diagnostic system like planar laser induced fluorescence (PLIF) or particle

image velocimetry (PIV) into experiments in the future.
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