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Abstract

In this paper, three-dimentional numerical analysis of mutual effects of free oscillations of an
inherent unstable body with flexible stabilizer attached to it, is performed in subsonic viscous
flow. For solving fluid dynamics, finite volume method using a computational fluid dynamics
software is done and for analysis of structure deformation, Euler-Bernouli cantilever beam
theory is implemented in the computer code. For analyzing the fluid-structure interaction,
iterative partitioned coupling algorithm is used for interrelation and data exchange between
structure and fluid sections. With inserting the equations of body dynamic motion into the
simulation code and coupling these solvers, the ultimate computational framework is formed
that can be implemened to capture Body-Fluid-Structure I nteractions.

The results of different simulations shows that without the flexible stabilizer, the oscillations of
free flying body will grow towards instability. Morover, if the center of mass goes rearward
with respect to the nose, and with increasing the flow speed, the oscillations intensity of body
will grow. The obtained results are useful for the stabilization of the free flying bodiesthat need
to be stable during flight stages or must be oriented specialy in landing phase e.g. reentry
vehicles.



