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Abstract: When the civil aircraft fall into the area of stall angle of attacks, air force will show hysteresis, steep

drop and other strong nonlinear characteristics, and the track becomes unstable. To solve the problem, bifurca-

tion analysis method is applied to analyze the control characteristics of aircraft near stall region, and its oscilla-

tion region, multi-equilibrium points are obtained, Based on the nonlinear optimal control theory, aircraft stall

recovery at high angle of attack is designed. With the Galerkin algorithm, the suboptimal controller parameters

are claculated, and the simulation of the aircraft falling into stall and recovery when descending is verified. The

results show that the controller can be well controlled to recovery from the stall and resume normal track.
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Fig. 1 Lift coefficient and hysteresis loop
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Fig. 2 Pitching moment coefficient and hysteresis loop
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Fig. 3 Bifurcation diagram of variable parameter for elevator
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Fig.5 Velocity-elevator equilibrium diagram

05

04F

03

a/(")

02F

0.1F

0 1 1 1 J
50 60 70 80 90
v/(m + s

B #E—UMALHEE

Fig. 6 Velocity-angle of attack equilibrium diagram
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