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Fig. 1. Regional division of thin-layer bubble groups.
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Fig. 2. Secondary Bjerknes force of a single bubble in the liquid area varies with the bubble radius, f=20kHz: (a) P, = 100 kPa;

(b) P, = 120 kPa; (c) P, = 140 kPa.
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(a) f=40kHz; (b) f = 80 kHz

Fig. 3. Driving amplitude P, = 100 kPa, influence of driving acoustic frequency on the secondary Bjerknes force applied to a single

bubble: (a) f =40kHz; (b) f = 80 kHz.
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Fig. 4. Effect of bubble number density on the evolution of bubble chain radius with acoustic pressure for different bubble radius,
f:20kHZ: (a)R10 = R20 =3 Hm , (b)Rlo =5 Hm, R20 =3 Hm , (C)Rlo =3 Hm, R20 =5 pm-.
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Fig. 5. Schematic diagram of experimental setup.
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Fig. 6. Cavitation structure in a thin layer of liquid.
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Structure stability of cyclic chain-like cavitation cloud
in thin liquid layer”
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Abstract

In this paper, the evolution of the cavitation bubbles is investigated. A model is developed to describe the
cyclic chain-like cavitation cloud and analyze its structure stability in a thin liquid layer. By considering the
effect of secondary acoustic radiation of bubbles, the dynamic equations of the bubbles in three zones of the
cyclic chain are obtained. The secondary Bjerknes force is selected and used to explore the interaction between
the bubbles in different regions. Numerical results show that the newborn bubbles inside the pure liquid zone of
the thin layer can be attracted by the bubbles at the cyclic chain-like bubble chain. The bubble number density
can affect the coupling strength between bubbles, and it is closely related to the driving pressure. Therefore, the
structure stability of cyclic chain-like cavitation cloud can be disrupted by the perturbations of the acoustic
pressure. To verify our analysis, we observe the structure of cavitation cloud in a thin liquid layer in a strong
acoustic field by using a high speed camera. It is observed that the simultaneous collapse of local bubbles
occurs, and pure liquid-like thin layers are distributed in the bubble cloud randomly. The boundary of the pure
liquid-like thin layers oscillates with the acoustic field, and these liquid zones sustain about 4 acoustic cycles.

The experimental results accord well with theoretical results.

Keywords: ultrasonic cavitation structure, bubble group, secondary Bjerknes force, stability
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