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Abstract: To reduce the computing time of fluid structure coupling, an efficient dynamic mesh
method based on the pre-existing elastic solid method is developed. The flow mesh domain is
assumed to be a pseudo elastic solid according to the basic hypotheses of the elastic solid method,
then the structure and the pseudo elastic solid are considered together as one holistic system.
Subsequently the natural frequencies and vibration modes are calculated for the system and the
flow force acted on the structure is considered as the excitation of the holistic system. The nodal
displacements for the structure and the flow mesh are computed by mode superposition. In fact,
the actual fluid structure coupled vibration for structures often appears associated with low order
modes, the nodal displacements of the flow mesh can be calculated by modal superposition of the
first few of low order modes, thus the flow mesh can be updated efficiently. A beam flutter
problem is discussed with the present dynamic mesh method. The results coincide well with the
data reported in the existing reference verifying the validation of the present method. The

computing time is reduced by 65.5% compared with the pre-existing elastic solid method. The
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flutter of wing 445.6 is also analyzed and the calculated flutter boundary agrees with the

experimental data, and the computing time is reduced by 54. 8 %3.

Keywords: fluid structure interaction; elastic solid method; efficient dynamic mesh method
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