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Abstract: Research advances in fluid-structure interaction (FSI) during vehicle water entry, encompassing theoretical modeling,
experimental testing, and numerical simulation are reviewed. The theoretical analysis systematically traces the evolution from classical
potential flow theory to nonlinear multiphysics-coupled models, while critically analyzing their applicability and limitations in
complex entry scenarios. Experimental investigations summarize measurement techniques for capturing transient parameters and
revealing physical mechanisms, highlighting their crucial role in validating theoretical and numerical frameworks, with particular
attention to instrumentation constraints and boundary condition effects. Numerical advancements are examined through grid-based and
meshless methodologies, emphasizing their computational characteristics in resolving multiphase flow evolution and FSI dynamics.
Finally, current technical bottlenecks are identified, followed by forward-looking perspectives on multiscale coupling modeling and
intelligent algorithm integration.
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