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Fluid-structure Interaction Simulation of Simply Supported Parallel

Plate with Large Deformation Subjected to Axial Flow

WANG Fan,GUO Chang-qing* ,ZHENG Kun

(School of Urban Construction, University of South China,Hengyang, Hunan 421001, China)

Abstract ; The dynamic response and flow field characteristics of fluid structure interaction
system of simply-supported elastic thin plates with large deformation subjected to axial flow
are studied numerically. The structural dynamics equation is discretized by displacement-
based finite elements.The fluid domain is governed by two-dimensional incompressible vis-
cous Navier-Stokes equations,which are discretized by the finite volume method.Based on
this and combined with dynamic grid control technology, the two-dimensional numerical
model of simply-supported elastic thin plate in the axial flow with two-way fluid-structure
interaction is built. By using this numerical model , the flow-induced vibration characteristics
of a single plate as well as the vibration stability of the large deflection structure are stud-

ied , Pitchfork bifurcation curve and Hopf bifurcation curve of nonlinear system structure
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have been obtained respectively.The flow vibration characteristics are gained through the

numerical simulation of two simply supported parallel plate with different spacing and con-

stant axial flow velocity.

key words: elastic plates;large deformation; dynamic behavior;flow field characteristics;

two-way fluid-structure interaction
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Fig.5 The plate midpoint vibration time-history curve
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Fig.6 The plate midpoint vibration time-history curve
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