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On the Collapsing Behavior of Cavitation Bubble Clusters
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Collapse of cavitation bubble clusters was observed with adigital high-speed video camera synchronized with the signal
of impulsive force sensors. Duration of collapse was the order of 100 microseconds, which was by far slower than that
of an impulsive force that was around 5 microseconds. According to theoretical calculations the impulsive pressure is
generated when the whole cloud cavity collapses completely. But in this observation the peaks of impulsive force did
not meet the instant of final collapse, but occurred some 10 to some 100 microseconds earlier than the final collapse.
These results suggest the following senario. The increase of surrounding pressure causes the propagation of shock
wave into inside, which makes bubbles collapse and rebound immediately after collapse. So although the shock wave
focuses and produces high pressure at the center of the cluster, it looks as if it is not completely collapsed because of

the surrounding rebounded bubbles.
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Fig. 1: Impulsive force sensor
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Fig. 2: Sensor embedded positions and experimental facilities
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Fig. 3: Cavity appearance on NACA 0015 hydrofoil
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Fig. 4: An example of sequence of bird’s-eye pictures by high-speed video camera at the time when impulsive force was measured. Frame

interval: 24.7 psec.. The frame number (0) corresponds to the instant of impulsive force occurrence.
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Fig. 5: Illustration of the view of the high-speed video camerawhen
observing collapses of cavities
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Fig. 6: Output voltage of impulsive force sensor corresponding to
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Fig. 7: Number of measured cases of time difference between cav-
ity collapses and occurrences of impulsive forces
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Fig. 8: lllustration of cavity collapse by shock-wave propagation
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