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Abstract A 3D finite element analysis program is newly developed for fluid-structure interaction
(FSI) problems with a strong dependence between the fluid and structure. An ALE finite element method
with automatic mesh updating is formulated for large changes of the fluid domain. In order to cope with
the numerical instability caused by the buckling of a thin shell structure, a strong coupling strategy is
adopted together with some stabilization methods. A numerical simulation of a simplified artificial heart
pump is demonstrated to show the capability of the proposed methods.
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Fig. 1: Simple interaction problem
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Fig. 2: Pressure history given to left boundary
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% 1: Computational efficiencies of simle weak coupling
method and strong coupling method (t = 100 s)
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Fig. 3: Membrane model in air (Nomura and Shim-
myo(®))
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Fig. 4: Deformation of membrane and velocity distribu-
tion of air (t= 1.76 s)
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Fig. 6: 3D simplified artificial heart model (cross sec-
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Fig. 7: Computational conditions for the open bound-
aries
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Fig. 8: Deformations and velocity distributions



