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Rotor Response and Stability Based on Chebyshev Polynomials
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Abstract ; According to the Hamilton principle, using quasi-steady aerodynamic model, the finite element
equations of the helicopter rotor are established, and the periodic responses of rotor can be calculated via
the shifted Chebyshev polynomials of the first kind. In the stability study of periodic responses, the Flo-
quet transition matrix can be obtained quickly and accurately by the integral operation of shifted Cheby-
shev polynomials of the first kind. The example shows that the analytic periodic responses obtained by
the suggested method coincide with the numerical solutions obtained by the time finite element method,
and the stability analysis is accurate without the help of any other numerical approach such as Hsu meth-
od. It is proved that Chebyshev polynomials theory brought into aeroelastic response research area is vi-
able and correct.
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