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ABSTRACT

This paper presents a study of low frequencies volume velocity vibration control of a smart panel
in order to reduce sound transmission. A distributed piezoelectric quadratically shaped polyvinylidene

fluoride (PVDF)

polymer film is used as a uniform force actuator and an array of 4x4

accelerometer is used as a volume velocity sensor for the implementation of a single-input single-

output control system. The theoretical and experimental study of sensor-actuator frequency response

function shows that this sensor-actuator arrangement provides a required strictly positive real

frequency response function below about 900 Hz.

Direct velocity feedback could therefore be

implemented with a limited gain which gives reductions of about 15dB in vibration level and about 8
dB in acoustic power level at the (1,1) mode of the smart panel. It has been also shown that the
shaping error of PVDF actuator could limit the stability and performance of the control system.
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Fig.2 Experimental set-up of a smart panel
with the PVDF actuator and accelero-
meter array

pair
Table 1 Physical properties of a panel and film
Panel PVDF film
Dimension L, xL,=313x414 mm L xAL,=313%10 mm
(length X width) (aluminum) (forty quadratically shaped)
Thickness 2h,=1mm hye=0.5mm

Mass density

05 = 2700 kgm®

0, =1780kgm™

Young’s modulus

Y, =7.1x10" Nm®

Y,.=2.0%10° Nm?

Poisson ratio

v,=0.33

Vye=0.31

Histeresis

7,=0.05

70 =0.05

Loss factor
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Fig.3 Measured FRF of the matched PVDF
sensor/actuator pair with the coupling
problem
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