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EFFECTS OF SURFACE CURVATURE ON CAVITATION EVOLUTION AND
RELOADING Y

Liu Tiegang®?  Xie Wenfeng f  Wang Cheng™*  Feng Renzhong*

*(LMIB & School of Mathematics and System Sciences, Beihang University, Beijing 100191, China)
‘L(School of Civil and Environmental Engineering, Princeton University, NJ 08544, USA)
**(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract In this work, effects of surface curvature on cavitation evolution and structure loadings are inves-
tigated. We extended the latest techniques of fluid-structure Riemann problem and the modified ghost fluid
method to treat the flow-structure nonlinear interaction. Results disclosed that a concave shape can strongly
lead to not only shock focus but also rarefaction wave intensification; such intensification subsequently enhances
local cavitation collapse and thus cavitation reloading. The magnitude of such enhancement increases nonlin-
early with the increase of surface curvature. A convex shape can weaken the shock impact and subsequent

cavitation collapse. However, such effect is well limited.

Key words underwater explosion, cavitation, fluid-structure coupling, cavitation collapse, cavitation reloading
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