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Estimation of bubble collapse impact load and impact location near solid boundary
using inverse analysis
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When cavitation occurs and bubbles collapses in fluid machinery, such as pumps, impact loading due to the bubble
collapsing shortens the life time and decreases the performance. Recently, inspection of cavitation-erosion damage inside the
pumps has been conducted by direct visual observations after stopping the operation temporarily. In this study, to realize
damage monitoring remotely from outside of the machinery, impact load by spark-generated bubble collapse was estimated
using inverse analysis. Impact experiments by spark-generated bubbles were conducted with thick-walled PC cylinder and
shock waves were measured with AE sensors. As a result of observing the phenomenon in a high-speed video camera, it was
confirmed that several shock waves were generated in the bubble generation and collapses, and the impact loads were
estimated when the shock waves were observed.
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Fig. 1 The schematic of experimental setup Fig. 2 Three AE sensors array (unit: mm)
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Fig. 8 AE sensor histories (bubble collapse) Fig. 9 Estimated impact force (bubble collapse)
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Fig. 10 Pressure transducer histories (2.0 ms)
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