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Figure 1 (Color online) (a) Schematic diagram of the experimental setup (side view); (b) illustration of parameters governing the bubble-induced

plate movement.
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Figure 2 (Color online) Representative experiments of plate jumping induced by cavitation bubble under different stand-off parameters. The time
scales for non-dimensionalization (Rm,/p /P,)are 1.7, 1.7, and 2.0 ms, respectively. In the first frame of each sequence, the red line represents a scale
of 20 mm. (a) y = 2.51; (b) y = 1.39; (c) y = 0.28.
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Figure 3 (Color online) Comparison between numerical data and experimental measurements of bubble-plate interactions for two distance
parameters. (a) y = 1.39; (b) y = 0.48. Left figure is the comparison of bubble shapes, where the blue solid line denotes the BIM result; right figure
compares the displacement histories of the plate between the BIM simulation and the experiment. The initial radius of the bubble is Ry = 0.21, the
strength parameter is ¢ = 50. The time scales for non-dimensionalization (Rm,’p /P,) are 1.7 and 1.9 ms, respectively.
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Figure 4 (Color online) (a) Time evolution of the plate displacement and bubble radius during the first three oscillation cycles of the bubble; (b)
temporal evolution of the plate acceleration; (c) temporal evolution of the displacement during the entire jumping process. In the experimental
measurements, the uncertainties in the plate displacement and the maximum bubble radius are approximately 0.35 mm.
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Mechanism of plate jumping induced by cavitation bubble
dynamics
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This study investigates the fluid-structure interaction between a cavitation bubble and a plate by combining experimental
observations with numerical simulations, with particular emphasis on the bubble-driven jumping behaviour of the plate
and its dynamical evolution. In the experiments, the plate is horizontally placed on the supporting disc mounted at the top
of a holder, while centimetre-scale spark-generated cavitation bubbles are produced above the plate via underwater
electric discharge technique. The transient fluid-structure interaction process is captured using high-speed imaging. The
experimental results demonstrate that the non-uniform pressure gradient induced in the surrounding flow during bubble
oscillation can drive the plate to undergo significant upward motion, with the maximum jumping height reaching
approximately twice the maximum bubble radius. Meanwhile, numerical simulations based on the boundary integral
method accurately reproduce the key dynamical features, including bubble jetting and plate jumping. Further analysis
reveals that the maximum rising height of the plate exhibits a clear piecewise scaling relation with the dimensionless
stand-off parameter y. In addition, for plates of different masses M, a phase diagram is constructed in the M-y parameter
space, which identifies the critical distance for bubble-induced jumping of plates with different masses. These findings
provide new mechanistic insight into the fluid-structure interaction dynamics between cavitation bubbles and submerged
structures.

cavitation bubble, bubble dynamic, fluid-structure interaction
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