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Experimental investigation of influence of ambient pressure on

properties of laser-induced cavitation bubble collapse sound waves

Li Shengyong, Wang Xiaoyu, Wang Jiang’'an, Zong Siguang, Liu Tao
(College of Electronics Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The ambient pressure is one of the basic factors determining cavitation. In order to investigate
the influence of ambient pressure on properties of laser-induced cavitation bubble collapse sound waves,
besides analysing the influence of ambient pressure on properties of laser-induced cavitation bubble
oscillation, the experimental investigation of the laser-induced cavitation bubble callapse in liquids with
different ambient pressure was done with high-speed video, the cavity sound waves generated by the
cavitation bubble was detected with the high-frequency hydrophone. The pressure inside the tank was
accurately controlled by an air pump. The results show that the ambient pressure has obvious influence on
the bubble oscillation, but has no influence on sound intensity and spectrum. The radiation frequency
range is 0—50 kHz, the radiation sound wave energy is 0—20 kHz, and have two obvious frequency peak
value at 2kHz and 8 kHz.
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Fig.2 Structural representation of high pressure water tank
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Fig.3 Typical signal of the sound
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Fig.4 Typical sound wave of the first bubble collapse
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Fig.6 Movement process of single laser-induced bubble
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Fig.7 Sound pressure as a function of ambient pressure
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Fig.8 Spectrum of sound wave with various ambient pressure
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