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Observation of hydroelectric shock wave propagating in liquid and solid

LIAN Guoxuan HU Zhongtao WANG Xiaomin

(Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Shock wave is a kind of extremely fast, strong, and nonlinear phenomenon and its cliffy wavefront
is hard to be observed clearly in liquid or solid. However, it has been paid much attention because of the great
values in fluid and material mechanics, defense, military or other application. Here a hydroelectric bubble
produced by a high voltage discharge spark is recommended as a shock wave source with good repeatability,
easy maneuverability and enough safety. During the first end of the bubble’s expand-contract period, it will
collapse suddenly within a tiny space and burst an outgoing shock wave spherically. The diameter can reach
several centimeters when the cavitation bubble expands to its maximum volume. Depending on the Schlieren
method and dynamic photo-elastic principles, a shock wave observation system is constructed with a high-speed
camera and a pulse laser together. The new system successfully captures a series of clear snap-shots of shock
wavefront propagating in liquid and solid in our experiments. It shows a promising tool for the further shock
wave research and application.
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Fig. 1 A schematic diagram of electric spark bubble system
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Fig. 2 Schlieren-photoelastic observation system
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Fig. 3 The formation and collapse process of electric spark bubble
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