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A computational method was investigated to predict the interactions between three-dimensional
flows and the linear elastic bodies which undergo finite deformations. The deformations of the
objects due to fluid forces are solved with FEM by means of the stress increments. The object is
represented with multiple second-order tetrahedron elements and the movements of their nodes
are treated with a Lagrangian approach. This solid model is implemented in the MICS 1)7
which is a computational method for incompressible multiphase fields to take account of the
fluid-solid interactions. In the MICS, fluid and solid phases are regarded as a multiphase field
and it is modeled as a mixture of the immiscible and incompressible different fluids. The basic
applicability of the prediction method was confirmed with the simple problems related to the
large deformation of a cantilever beam and the reversible of linear elasticity in 2D and 3D
conditions. In addition, it was demonstrated that the computational method is applicable to
the finite deformation of a complicated-shaped flexible object.

Key Words : fluid-solid interaction, finite deformation, FEM, MICS, stress increment
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