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Flutter Characteristics and Active Vibration Control

of Aircraft Wing with External Store
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ABSTRACT
Modern aircraft are required to carry various external stores mounted at different locations on the

wing. Sometimes the attachment of stores to an aircraft wing leads to flutter speed reduction, which is a

very severe aeroelastic problem. In order to suppress structural vibration and expand the flutter boundary

of the aircraft with stores, it iS necessary to investigate the main problems and characteristics of them.

In addition, active vibration control may be required because passive vibration isolators show limited

capabilities for the various wing/store configuration. In this paper, therefore, the flutter stability to the

various wing/store configurations was investigated and active vibration control of wing/store model was

performed using a piezoelectric actuator.
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Aeroelastic system modelling Flutter analysis and suppression

Vibration analysis,

Modal anpronch - Time domain analysis

Actuator model
tat
p:
equation

Mach number, Aerodynamics
Reduced frequency DHM (in Tabular form)

Minimum state
approximation

Aerodynamics
(Laplace domain)

3D
Wing/store model

- Evaluation of control performance

Controller design

- Classical control
- Optimal control
- Robust control
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Flutter dynamic 1 205 | 519 | 033 | 383 | 180 | 027 | 221 | 089 | 040
pressure ratio
Clean | M11 | Mi2 | MI3 | M2t | M22 | M23 | M31 | M32 | M33
Flutter speed(m/s) | 197.68 | 406.61 | 176.75 | 11844 | 320.76 | 16150 | 98.18 | 210.66 | 191.85 | 124.75
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