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Formation and application of acoustic soliton with a high speed in water by
utilizating an weakly nonlinear effect of cavitation

Kanagawa, Tetsuya
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In order to supress a damege of water pipe, we aimed a transition of shock
waves in water into acoustic solitons. By utilizing a weak nonlinear effect of cavitation, the
dispersion effect of waves caused by bubble oscillations appears, and when the nonlinear and
dispersion effects are balanced, a soliton can be formed. On the other hand, when the nonlinear
effect is balanced by the dissipation effect, a shock wave is formed. Therefore, quantitative
evaluation of the three effects (i.e., nonlinear, dissipation, and dispersion effects) can lead to
realization of the above idea. Focusing on the nonlinear wave equation as a mathematical model
expressed as a linear combination f three terms representing these three effects, we developed
various nonlinear wave equations including a fast propagation mode, and through quantitative
evaluation of the three effects, we predicted the evolving waveform of pressure waves.
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