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ABSTRACT

Distributed piezoelectric sensor and actuator system has been designed for the active vibration control of
shell structure. PVDF is used for the materials of sensor/actuator. To prevent the adverse effect of spillover,
distributed modal sensor/actuator system is established. Although shell structure is three-dimensional
structure, the PVDF sensor/actuator system can be treated as two-dimensional Finite element programs are
developed to consider curved structures having PVDF modal sensor/actuator. The nine-node Mindlin shel}
element with five nodal degree of freedoms is used for finite element discretization. The electrode patterns
and lamination angle of PVDF sensor/actuator are optimized to design the modal sensor/actuator system
Genetic algorithm is used for optimization. Sensor is designed to minimize the observation spillover, and
actuator is designed to minimize the system energy of the control modes under a given initial condition.
Modal sensor/actuator for the first and second modes of singly curved cantilevered shell structure are
designed using mentioned methods. Discrete LQG method is used as a control law. Experimental
demonstrations of the active vibration control with designed sensor/actuator system have been performed

successfully.
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Table 1 PVDF and AL1050

Density Young’s Poisson Thickness d3i d32
(kg/m") Modulus (Gpa) Ratio (mm) _ (V/im) (V/m)
PVDF 1780 3.0 0.33 52e-3 23e-12 3e-12
AL1050 2710 70 0.33 1 N/A N/A
Table 2 Modal forces per unit voltage of the optimized sensor and actuator
Mode Ist 2nd 3rd 4th 5th
Sensor -3.081140¢-04 4.185850e-04 -8.894493e-06 -5.926671e-06 8.455144¢e-06

Magnutude(dB)

Fig2A #A71 A58
Optimized Sensor FRF-Experiment
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Fig2B 2187 A58
Optimized Actuator FRF-Experiment
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