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ABSTRACT

This paper presents some examples of active control of flow-induced vibration using piezoeclectric actuators. The flutter

phenomenon, which 1s the dynamic instability of structure due to mutual interaction among inertia, stiffness, and aerodynamic forces,

may cause catastrophic structural failure, and therefore the active flutier suppression is one of the main objectives of the acroelastic

control.  Active flutter control has been numerically and experimentally studied for swept-back lifting surfaces using piczoelectric

actuation. A finite element method, a panel aerodynamic method, and the minimum state space realization are involved in the

development of the governing equation, which 1s efficiently used for the analysis of the system and design of control laws with

modern control framework. The active control suppressed flow-induced vibrations and extended the flutter speed around by 10%.

Another representative flow-induced vibration phenomenon is the oscillation of blunt bodies due to the vortex shedding. In general, n

1s quite difficult to set up the numerical model because of the strong non-lineanty of the vortex shedding structure. Therefore, we

applied adaptive positive position feedback controller, which requires no pre-determined model of the plant, and successiully

suppressed the flow-induced vibration.
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Fig. 1 Configuration of the test model (a swept-back
cantilevered plate with surface-bonded PZT’s).
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