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ABSTRACT

Flexible media such as the paper, the film, etc. are thin, light and very flexible. They behave in geometrically
nonlinear. Any of small force makes large deformation. So we must including aerodynamic effect when its
behavior is predicted. Thus, it becomes fully coupled fluid-structure interaction(FSl) problem. In FSI problems,
where the fluid mesh near the structure undergoes large deformations and becomes unacceptably distorted, which
drive the time step to avery small value for explicit calculations, the arbitrary Lagrangian-Eulerian(ALE) methods
or rezoning are used to create a new undistorted mesh for the fluid domain, which alows the calculations to
continue. In this paper, FE sheet model considering geometric nonlinearity is formulated to simulate the behavior
of the flexible media. Aerodynamic force to the media by surrounding air is calculated by solving the
incompressible Navier-Stokes equations. Q2Q1(Taylor-Hood) element which means biquadratic for velocity and
bilinear for pressure is used for fluid domain. Q2Q1 element satisfies LBB condition and any stabilization
technique is not needed. In this paper, cantilevered sheet in the viscous incompressible Navier-Stokes flow is
simulated to check the mesh motion and numerical integration scheme, and then falling paper in the air is
simulated and the effects of some representative parameters are investigated.
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