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Design and Acoustic Properties of Piezoelectric Device with the
PMN-PT-PZ System

DYE, MBE", ad”, 35F”
(Young-Jun Go, Hee-Don Seo, Hyo-Duk Nam, Ho-Gyeong Chang)

Abstract

In this study, the acoustic transducer of a thin circular disc-type with PZT/Metal was manufactured. The
piezoelectric transducer with 200kHz resonance frequency was designed by considering the sharp directivity
and the sound pressure. The dielectric and piezoelectric properties of 0.5 weight percent MnO; and NiO
doped 0.1Pb(Mg1sNb2)03-0.45Pb TiO3-0.45PbZr0Os  ceramics were investigated aiming at acoustic transducer
applications. Also, the acoustic characteristics of a thin circular disc-type with metal-piezoceramics have been

investigated.
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Fig. 1. Piezoelectric device
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Fig. 2. The block diagram of the acoustic
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Fig. 3. Impedance characteristic of the
piezoelectric ceramics

2 dFdMe g5 8 g
E24E ol 83te] wote) AR g Azxstel AVH
A 7IEEEE FAHY F, dnde S5 A
&g BN FH-dRAE e FYELE
FAHN Y. Azd Az B
X 19 2448589 B4 ol 8o FA% A
& tgstdl dstasias dste we niAF
9 WstE 4t

X 1. 853F%9 AsAS
Table 1. The Properties of the metal plates
Properties Stainless Aluminu
R Brass
Materials steel m

density(kg/m’} 8600 7910 2700

Young's modulus
(N/m® x10')

Poisson’s ratio 0.35 0.30 0.34
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Fig. 4. Natural frequency vs. metal thickness for
the various metal
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Fig. 5. Natural frequency vs. piezoceramic
thickness for the various diameter of
piezoceramics
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