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Fluid-Structure Interaction Simulation of Clamped Elastic Plate with
Large Deformation Subjected to Axial Flow

TONG Li-ming, GUO Chang-qing * ,TAO Li-jia
(School of Civil Engineering, University of South China,Hengyang,Hunan 421001, China)

Abstract;The dynamic reply and flow field features of fluid structure interaction system of
large deformation clamped elastic thin plates suffered to axial flow are simulated numerically.
The structural dynamics equation is dispersed by finite element method.The fluid region used
an incompressible two-dimensional viscous fluid ( Navier-Stokes equations ), which is
discretized by the finite volume method.A two-dimensional clamped simulation plate model in
the axial flow with two-way fluid-structure interreaction is established ,which is based upon the
fluid element division technology in ADINA.Through the numerical simulation,it analyzed the
fluid-structure interaction vibration characteristics and the stability of the large-deflection
system of clamped plate with different flow velocities.The deflection velocity curve , deflection

time-history curve and deflection curve have been obtained respectively.Results show that when
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the flow velocity is lower than the critical flow velocity ,the plate will be in a stable linear bal-

ance ;when the flow velocity is over the critical flow velocity ,the plate will bend to a new posi-

tion and the limit cycle vibration will occur near the new position of equilibrium.

key words: fluid-structure interaction; elastic plate; critical velocity ; large deformation ;

finite volume method
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