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Vibration Control of Beam using Distributed PVDFE Sensor
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ABSTRACT

Distributed piezoelectric sensor and actuator have been designed for efficient
vibration control of a cantilevered beam. Both PZT and PVDF have been used in this
study, the former as an actuator and the latter as a sensor for the integrated
structure. We have optimized the position and the size of the PZT actuator and the
electrode shape of the PVDF sensor. Finite element method is used to model the
structure that includes the PZT actuator and the PVDF sensor. The PZT actuator is
optimized by deciding on or off of each PZT segment. Considering both of the host
structure and the optimized actuators, we have designed the active electrode width of
the PVDF sensor along the span of the beam. Actuator design is based on the criterion
of minimizing the system energy in the control modes under a given initial condition.
Modal control forces for the residual(uncontrolled) modes have been minimized during
the sensor design to minimize the observation spill-over. Genetic algorithm and
sequential quadratic programming technique have been utilized as an optimization
scheme. Discrete LQG control law has been applied to the integrated structure for
real time vibration control. Performance of the sensor, the actuator, and the integrated
smart structure has been demonstrated by experiments.
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Table 1 Material properties

Density Youngs
(kg/m3) Modulus d31 (m/V)
. (GPa)
PZT 7700 61 171e-12
PVDF 1780 3 23e-12
AL2024-T3 2767.5 72.3 N/A
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Fig. 4 Electrode shape of the optimized sensor
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Fig. 5 Experimental setup
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