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ABSTRACT

When cavitation bubbles collapse near a boundary, they can cause severe cavitation erosion to the boundary,
which is a dangerous threat to the rapidly rotating turbines. Prior research has established that for single
bubbles a possible mechanism is energy focusing of shockwaves during the non-spherical collapse of
cavitation bubbles [1]. This however needs a particularly symmetric environment. A possible approach to
reduce the shockwave focusing and thus the erosion would be through suitable modification of the
boundary. In a first approach to modify this phenomenon, we introduce the symmetry breaking structure
on the boundary in the shape of a slender bar to explore the effect of the asymmetry on the order and speed
of the cavitation bubble torus collapse quantitatively. The dynamics of a single laser-induced cavitation
bubble in the presence of this symmetry breaking structure is measured with two high-speed cameras. The
asymmetry depending on the distance from the bubbles causes the split up of the torus into two. With
decreasing distance between the bubble and the structure the speed of the torus collapse initially decreases
and then increases. Our findings may guide the design of microstructures on surfaces to reduce cavitation
erosion or enhance energy focusing from single cavitation bubbles which can be exploited for engineering
applications.
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