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Fig. 1 Experimental arrangement for high-speed

photogrammetry.
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Fig. 2 Two bubbles collapsing by an underwater shock wave loading. The shock wave is loaded on the two bub-

bles from below at Ps=14. 75+ 0. 05MPa.
Di=1.81mp, D2=1.81m, 2S5=2.55m.
Interframe time 40ps.
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Fig. 3 Two bubbles collapsing by an underwater shock wave loading. The shock wave is
loaded on the two bubbles from below at Ps=14.75+0. 05MPa.
D\ =1.66em, D2=1.66mm, 2S=16. lm.

Interframe time 40us.
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Fig. 4 Geometric parameters describing the incident
angle ¢ of the spherical shock wave and the
jet angle ¢ of the collapsing bubble.
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Fig. 5 The relationship between the incident angle ¢
and the jet angle ¢ of the collapsing bubble.
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Fig. 6 The relationship between the maximum
depth attained of the jet penetration into the
gelatine wall and incident angle ¢. The
interaction of two bubbles result is depicted
with the solid curve, while the dashed curve
represents the single bubble result.
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A study on the optimum condition for the collapse of micro-balloons

by Tetsuya KODAMA®*, Nobuo NAGAYASU** and Kazuyoshi Takayama*

In order to obtain the optimum condition for maximizing the interaction between col-
lapsing micro-balloons, the interaction of two air bubbles attached to a gelatine surface
with an underwater shock wave was investigated. The shock wave was generated by the
detonation of a micro-explosive pellet, and the subsequent collapse of the bubbles was
visualized by high-speed photography. It is concluded that the angle of the liquid jet forma-
tion, the intensity of the collapse of the bubbles and the distance at which the mutual
interaction between these bubbles vanishes, depends on the bubble diameters and the
separation distance between these bubbles, The optimum condition for maximizing the
interaction between micro-balloons is not so sensitive to their separation distance but is
strongly affected by the selection of non-uniform diameters so as to make the shock wave
emitted from one bubble impinges upon an other bubble just when the first bubble reaches
its minimum radius.
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**Chugoku Kayaku CO., LTD 5—1—1 Etajima-cho, Aki-gun, Hiroshima
737-21, Japan)
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