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In the present work, an explicit partitioned approach is proposed for the solution of fluid-structure inter-
action (FSI) problems. An explicit version of the Particle Finite Element Method (PFEM) [1] is used to
treat the fluid problem, while a standard explicit dynamics finite element approach is used for the solid
part. Thanks to its Lagrangian nature, the PFEM can efficiently deal with free surface flows and large
displacements of the fluid-solid interface (see e.g. [1, 2]). A fast remeshing algorithm, typically used to
overcome the possible large distortion of the fluid mesh, has been coupled with a novel efficient runtime
mesh smoothing technique intended to guarantee a regular fluid mesh with a reasonably large stable time
increment. This smoothing algorithm is fully explicit and parallelizable, because it exploits the same
architecture of the fluid solver thanks to an elastic analogy. SIMULIA Abaqus/Explicit has been used
for the solution of the structural domain.

The two sub-problems have been coupled using a GC Domain Decomposition approach [3]. The fluid
and solid domains are solved independently, as in the case of no interaction, and then they are linked at
the interface using a Lagrange multiplier technique. Interesting features of the proposed method are: (i)
the use of different time-steps in the two subdomains (ii) the possibility of non-conforming meshes at
fluid-solid interfaces and (iii) a fully explicit solution scheme which guarantees a strong coupling [4].

The proposed approach has been validated with large scale 3D tests showing also possible applications
to engineering problems with fast dynamics and a high degree of non-linearity.
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