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ABSTRACT

In this study, dynamic response control of a flexible wing such as gust loads alleviation using

sliding mode control method is presented. To achieve this purpose, trailing edge control surface of a

flexible wing is used as control means generating the aerodynamic control force. Aeroservoelastic

(ASE) model consisting of aeroelastic plant, control surface actuator model, and gust model depicting

the atmospheric turbulence is formulated in the state space. A sliding mode controller based on the

estimated state vector is designed for active dynamic response control of flexible wing aero-

servoelastic model. The performance of the controller designed is demonstrated via numerical simu-

lation for the representative flexible wing model under atmospheric turbulence loading.
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Measured output
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Fig. 1 Schematic of active aeroelastic control system
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Table 1 Open-loop RMS response for random gust
(NASTRAN vs. ASE model)

Response NASTRAN | ASE Model Error(%)
Acceleration 426.65 433.62 1.6%

Strain (€,) 1.06e-4 1.07e-4 0.8%

Strain (e,) 2.64e-3 2.68e-3 1.3%

Strain (y,,) 5.95e-4 5.90e-4 -0.9%
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