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Abstract

A method of considering the fluid induced external force in structural dynamic analysis is presented
in this study. The fluid induced pressure distribution around a structure in discrete number of
orientation and velocity is calculated by using a CFD code and tabulated as resultant forces and
moments in a database. These forces and moments are interpolated and employed as external forces
during the dynamic analysis of structure. The reliability and usefulness of the present method is
validated by using a simple discrete system example through transient analysis. The flutter speed is
obtained and compared to the analytical solution. Comparing to the method in which structural

dynamic and fluid flow analyses are performed simultaneously, the present method is very efficient to
save computational effort.
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Fig. 1 Treatment of fluid induced external
forces
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Fig. 2 Typical section aeroelastic system
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Fig. 3 Vertical displacement near flutter speed

(approximated aercdynamic forces)

Table 1. Numerical data of simple system

Notations Numerical data
m 1.2 kg
I, 0.1 kg—m?
S, 0.0 kg—m
K, 100.0 N/m
K, 10.0 N—m
c 1.0 m
e 0.25 m
p 1.156 kg/m’
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Fig. 4 CFD meshes for the analysis
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Fig. 5 Pressure distribution at each mesh
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Fig. 6 Comparison of fluid data
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Fig. 7 Vertical displacement near flutter speed
(aerodynamic forces obtained by CFD

code)
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