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Limit Cycle Oscillation in Controlled Transonic Flutter
—Numerical Analysis Prediction and Wind Tunnel Test Verification—

Hiroshi MATSUSHITA™ Jun HATTA™* and Kenichi SAITOH***

(Received January 31, 2007)

The wind tunnel test was carried out with great care obtaining successfully limited numbers of

LCO data at dynamic pressures above the open loop flutter point. After confirming a flutter

dynamic pressure of the controlled wing. we tried to excite the wing by a leading edge control

surface oscillation at three different dynamic pressures in between the open and the closed loop

flutter dynamic pressure. Even though the control might have lost the effectiveness due to large

amplitude of LCO and resulting amplitude might have broken the wing seriously, we have

succeeded in gétting smaller amplitude of LCO. Adjusting the mathematical model to new wind

tunnel test data, the model could predict the closed loop bifurcation that shows good

correspondence to the test data.
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Fig. 1 High aspect ratio wing model
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Fig. 2 Time history of nominal flutter occurrence
during the increase of the wind tunnel pressure.
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Fig. 3 Quasi-steady decrease of the dynamic pressure
at the saddle-node bifurcation
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Fig. 4 Bifurcation diagram obtained from 1997 wind tunnel test
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Fig. 5 Analytical bifurcation diagram based on 1997 wind
tunnel test
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Table 1 Flutter point test results

No. | Dynamic Pressure [kPa] | LCO Amplitude [m]
1 25.85 : 0.01169
2 25.55 0.01128
3 25.13 0.01092
4 26.01 0.01234
5 25.83 0.01165
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controlled flutter.
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