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Calculation and analysis of wing flutter based on Theodorsen aerodynamic model

LI Da, YANG Hui, HU Zhixian
(School of Air Transport, Shanghai University of Engineering and Technology, Shanghai 201620, China)
[ Abstract] Wing flutter is an unattenuated vibration of elastic structure under the coupling effect of aerodynamic force, elastic
force and inertial force in uniform airflow, which seriously endangers the flight safety of aircraft. Based on the Theodorsen
aerodynamic model, this paper analyzes the flutter of the wings. The influence of aspect ratio and air density on flutter velocity of
wing is studied. The results show that the flutter velocity of the wing will be reduced when the aspect ratio of the wing is increased.

The air density was negatively correlated with the flutter velocity of the wing.
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Fig. 1 Simplified mechanical model of wing
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Tab. 1 Structure parameters of wing
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Fig. 3 Results of wing flutter under different wing lengths
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Tab. 2 Wing flutter data under different wing lengths
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Fig. 4 Results of wing flutter under different inflow densities
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Tab. 3 Wing flutter data at different inflow densities

Ko & B/ (kg/m*) BRI/ (m/s)
1.225 11.5
1.0 13.0
0.8 14.8
0.6 17.6
0.4 21.8
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