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A high-speed numerical calculation method has been developed for flutter,
which is an aerodynamic-elastic coupled self-excited vibration of an aircraft wing. A time-spectral
method was used, in which a new basic equation is derived using Fourier series expansion instead of
the conventional method of solving unsteady equations of fluid and structure in a time-evolving
manner, and the solution of the sample time in one cycle is obtained as the steady-state solution.
In particular, for the flutter frequency, we proposed and demonstrated a method to minimize the
residual of the fluid equation that should be zero in the periodic solution.

In addition, in order to quantitatively evaluate the effect of calculation conditions and

calculation model uncertainties on calculation results, we developed a response surface method using

multi-element polynomial chaos and also multi-wavelet basis expansion. Discontinuous responses were
appropriately predicted by the proposed method.
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