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Ve duM, M7 -

TR (22) FI(23) B R B F Ik fc
R, = N,N, = N N, + NyNyy = NNy, Ry = Ny +x Ny,
R, = ?#(N,, +N,,), R, = F*N,,,
Ry = F(N Ny + NNy = Ny Ny, = Ny Ny ) + Ny (NN, = NNy, )
R, =-FN,,, R, = Ny(N,N,, — NyN,,) + Ny (NN, - N, Ny, ,
R, = N,N,, - N,N,, .
T (24) B R EERIK
Q, = RSR, + R,R,R,,
Q, = 2R, R,R, + R R,R, + R,R,R, + R’Ry,
Q, = RIR, + R,R,R, + R’R,.
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Dynamic Analysis of a Two-Degree-of-Freedom
Airfoil With Freeplay and Cubic Nonlinearities
in Supersonic Flow

GUO Hu-lun, CHEN Yu-shu
(School of Astronautics, Harbin Institute of Technology, Harbin 150001, P. R. China)

Abstract: The nonlinear aeroelastic response of a two-dimensional airfoil with freeplay and cu-
bic nonlinearities in supersonic flow were investigated. The second-order piston theory was em-
ployed to analyze a double wedge airfoil. Then, the fold bifurcation and the amplitude jump
phenomenon were detected using averaging method and multi-variable Floquet theory. The ana-
lytical results were further verified by numerical simulations. Lastly, the influence of the free-

play parameters on the aeroelastic response was analyzed in detail.

Key words: freeplay and cubic nonlinearity ; averaging method; limit cycle oscillations; ampli-

tude jump phenomenon



