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Fig. 1 The model of a 2D airfoil
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Fig. 2 Zero solution stability criteria of eq.(5)
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Table 1  Simulation parameters of the 2D airfoil system

parameter value parameter value
m/kg 209.95 b/m 0.5
Xy 0.25 Ty /M 0.5
¢, /(/s) 340 p /(kg/m?) 1.2256
n 1 x; /m -0.5
a 0.15 ky, /(N/m) 1552788
ko /(N+m/rad) 956 584
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Fig. 3 The eigenvalue diagram of the uncontrolled system
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Time-Delayed Feedback Control of
Flutter for Supersonic Airfoils

QI Huan-huan', XU Jian*, FANG Ming-xia’
(1. Science and Technology on Reactor System Design Technology Laboratory,
Nuclear Power Institute of China, Chengdu 610041, P.R.China;
2. School of Aerospace Engineering and Applied Mechawics, Tongji University,
Shanghai 200092, P.R.China,)

Abstract: An active delayed feedback control technique was proposed to control the flutter of
supersonic airfoils. It’ s intended to increase the critical flow velocity. Firstly, the delayed feed-
back control strategy was designed to suppress the flutter of the 2D airfoil, in turn the delayed
differential equations ( DDEs) were formulated for the controlled system under consideration.
Then, the stability of the uncontrolled system, the non-delay feedback controlled system and
the time-delayed feedback controlled system were analytically determined, respectively, and
the flutter stability boundary of the delayed feedback controlled system as a function of the time
delay was predicted. Finally, numerical simulation in time domain with the MATLAB/SIMULINK
software was made to demonstrate the effectiveness of the present theoretical analysis results.
The results show that, the critical flow velocity is significantly increased through regulation of
the time delay magnitude, and the proposed delayed feedback control strategy for flutter control

of supersonic airfoils is not only valid but also easily applicable to engineering structures.

Key words: supersonic; flutter; time-delayed feedback control; stability region; time-domain

analysis
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