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Active control of sound fields from vibrating plates using piezoelectric and
viscoelastic material

*Young Kyu Kang’, Jaechwan Kim and Seung Bok Choi
ABSTRACT

The coupled finite/boundary element method is used in numerical analysis for acoustic radiation from the
vibration of rectangular composite plate which is simply supported. This analysis is validated using the
Wallace equation for an isotropic plate. Active control of sound fields has been carried out using 3 pairs of
piezoelectric sensor/actuator and a pair of viscoelastic material by passive constrained layer damping
treatment. The results show that the optimal placement of piezoelectric sensor/actuator and VE patch is
required to control the sound fields from a vibrating composite plate.
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Table 1 Mechanical Properties of Carbon/Epoxy é *
laminates(CU125NS) 0
Property Symbol Value o

Young’s modulus(0 deg) E, 114.7x 10° Pa
Young’s modulus(90 deg) E, 7.589 x 10° Pa

Shear Modulus G, 4.77x10°Pa
Poisson’s ratio Vi 0.28
Volume density p 1510 kg/m’

Damping capacity(Odeg) P51 0.013966
Damping capacity(90deg) Ps2 0.049120

Frequency(Hz)

Fig. 4 Sound power radiation from a simply supported
[45/45/0/90]s composite plate(with 3 PZT S/As)
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Fig. 5 Controlled sound power radiation from a simply
supported [45/45/0/90]s composite plate(with 3 PZT S/As and
VE)
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