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A High Efficient Fluid-Structure Interaction Method for
Flutter Analysis of Mistuned
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Abstract; The time cost is very high by direct fluid-structure interaction method for mistuned bladed disk struc-
tures, so aerodynamic loads generally are ignored or treated as small perturbations in traditional flutter analysis. In
order to analyze the flutter characteristics of mistuned blade rapidly and accurately, this paper presents an efficient
fluid-structure interaction method based on aerodynamic reduced order model. system identification technology and
two basic assumptions are used to build the unsteady aerodynamic reduced order model. Coupled the structural e-
quations and the aerodynamic model in the state space, the flutter stability of mistuned bladed disk can be obtained
by changing the structural parameters. For the STCF 4 example, the response calculated by this method agrees well
with the results obtained by the direct CFD, but the computational efficiency is improved by nearly two orders of
magnitude. This method is used to study the stiffness mistuned cascade system, and the stability characteristics of
the system are obtained by calculating the eigenvalues of the aeroelastic matrix. The results show that the stiffness
mistuning can significantly improve the flutter stability of the system, and also lead to the localization of the mode.

The mistuning mode, mistuning amplitude and fluid structure interaction can influence the flutter stability obviously.

Keywords: reduced order model; fluid-structure interaction; aeroelastic; computational efficiency; flutter; mis-

tuned





