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In the present work we propose an efficient smoothing technique for mesh regularization for
the simulation of three-dimensional fluid-structure interaction (FSI) problems. The fluid
domain is modeled through an explicit version of the Particle Finite Element Method
(PFEM) [1] under the hypothesis of weakly compressible flows. The structural part
is modeled through the commercial software Abaqus/Explicit, which allows to exploit
advanced features, such as wide library of constitutive laws and finite element and the
capability to model contact interactions and large deformations.
The Gravouil and Combescure (GC) algorithm [2] is employed for the strong coupling
between the two domains obtaining a fully explicit solution scheme allowing for the use
of different time step sizes in each subdomain, a necessary features for an explicit method
involving different materials. Furthermore, the fully Lagrangian nature of the coupled
PFEM-FEM approach makes this method particularly suitable for applications with freesurface fluid flows and large displacements of the solid domain [3].
Frequent remeshing is a key feature of the PFEM. However, in 3D problems fast mesh
generation algorithms introduce bad quality tetrahedra, leading to a vanishing time step
increments in an explicit framework. A novel efficient technique has been developed to
regularize the mesh and obtain time step sizes that are orders of magnitude larger than
the ones obtained by simple Delaunay triangulation. The proposed algorithm is based on
an elastic analogy that allows to exploit the same fully explicit architecture of the fluid
solver, resulting in an efficient explicit and easy parallelizable smoothing procedure.
The comparison with analytical, experimental and numerical results presented in the
literature shows the effectiveness of the proposed coupling method.
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