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Abstract — It is to experimentally investigate the maximum impact force on the wall when two cavitation bubbles
of different sizes are generated near the solid surface in a still fluid. Unlike bubble collapse in free filed, two bub-
bles generated near the wall have a rather complicated phenomenon because not only the interaction with the bub-
ble-bubble but also the interaction with the bubble-wall surface occurs. Through the electric spark generator, three
types of bubbles (radius 3.1 mm, 3.8 mm, and 4.5 mm) were used to compare with the impact force that appeared
in the entire process from generation to collapse and the shape of the corresponding bubble. Using two non-dimen-
sional distance between the bubble and the bubble (1) and the distance from the wall (y), the shape of the gener-
ated bubble was classified into five categories. It can be confirmed through the high-speed camera that the lower
bubble appears in the form of a bell when the bubble is large, and in the form of a pinch-off when it is small. The
impact force was measured through a PVDF sensor. It was confirmed that the impact force of the two bubbles ver-
tically aligned on the solid surface generated more than double the impact force compared to the single bubble, and
the generation time was also delayed. In the case of impulse, it was obtained that the larger the size of the bubble
located near the wall, the greater the impulse amount.
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Table 1. Lab experiments with two cavitation bubbles
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Author bubble generation Max. radius In field / near wall Sensor
Blake et al. [1993] Q-switched Ruby Laser 0.47~0.98 mm rigid wall -
Robinson et al. [2001] Q-switched Ruby Laser 1.04 mm~1.31 mm free surface transducer
Bremond et al. [2006] Laser 0.14 mm rigid wall transducer
Sankin et al.[2010] Q-switched Nd:YAG Laser 0.05 mm elastic cell -
Chew et al. [2011] 60-voltage discharger 2 mm~7 mm free field -
Tomita and Sato [2017] Q-switched Ruby Laser 0.12 mm~0.7 mm free field -
Luo and Niu [2019] Q-switched Nd:YAG Laser and 0.47 mm, 0.86 mm free field, rigid wall -
100-voltage discharger
THIS PAPER 60-voltage discharger 3.1 mm, 3.8 mm, 4.5 mm rigid wall PVDF
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Fig. 1. Schematic of experimental setup.
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Fig. 14. Bubble interaction of AB pair for parameters: y,=5.263, y,=0.888, n=1.927.
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