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Load and Displacement Transfer Method Based on Virtual Work
Principle for Fluid Structure Interaction
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Abstract: To avoid the additional interpolation error of existing load and displacement transfer
methods, a new load and displacement transfer method based on energy conservation is developed
in this paper. The structure mesh and the flow mesh are jointed to be an integral system. Then
the nodal aerodynamic force vector of the flow mesh located on the fluid structure interface is
taken as the excitation force for the system. There is no numerical interpolation between the
structure mesh and the flow mesh during the load and displacement transfer by the present
method, so the additional interpolation error does not exist. Theoretical analysis shows that the
present method is conservative in energy. Computations are performed for an elastic beam and the
Agard Wing 445.6, and the calculated flutter period of the beam using the present method
deviates from the reported data by 0. 5% and the calculated flutter flow speed by this method for
the wing 445. 6 differs from the experimental data by 1. 3%. While the computational deviation of
the existing transfer method is 0. 8% higher than that of the present method for the beam and
1. 9% higher for the wing.
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