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The frequency response of a helicopter rotor aeroelastic system in vertical and forward flight will be studied by a three-dimensional unsteady wake model and coupled with a 4-elastic-bladed vibrating rotor. This three-dimensional wake model is extracted from a finite- state inflow theory in time domain. Fourier series are applied to the elastic blade vibrating motion and rotor inflow state coefficients to extend the coupled equations to frequency domain. Results from the frequency analysis show that the lift was dropped for each resonant area, includes wake to blade flapping, wake to lift spike, and wake to blade structure. Apparently, the effect of wake layering is not diminished in forward flight, and the wake spacing is small enough for typical rotors that the skew angle does not significantly shift the layers of resonant vorticity below the rotor.

