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Abstract: The traditional low-order finite element model is usually used to obtain the acoustic scattering field
of a submarine structure, and then to evaluate the acoustic stealth performance. However, the traditional finite
element method is affected by the numerical pollution effect, and requires very dense mesh to obtain reliable
numerical solutions for problems with relatively medium and high frequencies, leading to prohibitive cost in
mesh division. In this paper, the overlapping finite element method (OFEM) and Dirichlet-to-Neumann (DtN)
mapping technique are combined to construct a coupled numerical model for the acoustic scattering of

underwater elastic targets. When constructing local approximations in the OFEM, the virtual nodes are used
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to generate partition of unity functions, while no degrees of freedom are assigned to these virtual nodes. The
novel OFEM can be directly applied to low-order finite element models and achieve higher-order
approximations of the unknown variables. Numerical examples show that the OFEM can reduce the
numerical error significantly and has broad application prospects in the prediction of underwater acoustic
scattering by elastic targets.
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