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Coupling factors in cavitation bubble dynamic driven by double ultrasound

YANG Rifu ZHANG Fan GENG Linlin

(School of Physics and Optoelectronics, South China University of Technology, Guangzhou 510640, China)

Abstract In order to find the best coupling effect, the effects of some parameters for double ultrasound
cavitation dynamics are studied. The Rayleigh-Plesset equation model is modified and the numerical result
is obtained by using the Runge-Kutta algorithm provided by MATLAB software. Effects of cavitation bubble
dynamic driven by double ultrasound under different coupling conditions like frequency, phase difference and
ultrasonic intensity are investigated. The results show that the double ultrasound could, under the same
condition, increase the cavitation bubble’s maximum radius and the shrinkage rate of radius by comparison
with single ultrasound, at the same time, it can be known that the cavitation intensity becomes stronger by
combining low and the same low frequency ultrasound in double ultrasound. Keeping same-phase, avoiding
phase inversing and distributing the total ultrasonic intensity equally help to improve cavitation effect. When
taking different frequency ultrasonic, the dual ultrasound should choose suitable coupling factors according to
experimental conditions in order to get a significant synergetic effect.
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under single- and dual-ultrasonic irradiation
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under low/low frequency ultrasonic combination

The change of cavitation bubble radius
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under low/high frequency ultrasonic combination
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