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Investigation of Stall Flutter Based on Peters-ONERA
Aerodynamic Model

Liang Jiahua, Bai Junqgiang, Li Guojun

(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; The Peters model is used to simulate the linear aerodynamic force and ONERA stall model is used to
simulate the nonlinear aerodynamic force. The state-space equation of the aeroelastic system is established by cou-
pling the structural equation. In order to solve problems, Euler predictor corrector method is used in the time do-
main and eigenvalue analysis method is used in the frequency domain. The case of dynamic stall is simulated based
on Peters-ONERA model and the results imply that the validity of the aerodynamic model. The effect of under relax-
ation iteration on the stability of static aeroelastic solution is studied. It is found that under relaxation iteration can
improve the static aeroelastic solution stability. Then based on frequency and time domain methods, flutter critical
characteristic and bifurcation phenomenon are studied. It is found that; (1) Under large angle of attack, the cou-
pling between nonlinear aerodynamic modal and structure modal could induce the instability of the structure modal
and single degree of freedom flutter. (2) Under different angles of attack, bifurcation characteristic of aeroelastic
system is far different. (3) The sensitivity to the disturbance of the system is different in different ranges. When the

disturbance increases, the aeroelastic system will change from stable state to limit cycle oscillation.

Keywords: stall flutter; dynamic stall; under relaxation iteration; bifurcation; disturbance; aeroelasticity; angle

of attack





