Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 14, No. 1, pp. 12~19, 2001.

PMN-PT-PZ A M2t AS o[ 25t ™ g A
Design of the Piezoelectric Sounder Using the PMN-PT-PZ

ngE Y =Hag”, ¥sFT, * &7
{Young-Jun Go', Hyun-Choo! Kim', Hyo-Duk Nam”, Ho-Gyeong Chang™, Hong-Woo™)

Abstract

In this study, the physical properties of the piezoelectric sounder with metal~piezoelectric ceramics
were analyzed. The dielectric and piezoelectric properties of 05 wt% MnO: and NIO doped
0.1Pb(MgiaNb23)0s—0.45PbTiOs-0.45PbZr0s  ceramics were  investigated aiming at acoustic  iransducer
applications. The acoustic characteristics of a thin circular disc-type with metal-piezoceramics have been
investigated. Also, the acoustic characteristics for the geometrical form of case were investigated. The
piezoelectric sounder with 200kHz resonant frequency and 20kHz bandwidth was designed by considering the

sharp directivity and the sound pressure.
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Fig. 2 The piezoelectric sounder element.
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Fig. 3 The structure of piezoelectric sounder
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Table 1 Material properties of vibrating metal
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plates.
Material Stainles
4 en' Brass atniess Aluminum
Properties steel
density (kg/m®) 8600 7910 2700
Young's
modulus 10.0 19.7 7.0
(N/m® % 10"
Poisson’s ratio  0.35 0.30 0.34
)
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2 aaet} Brass
[ B Stainless
g
E 3x10" [~
g ,/
g 2x10" —//// ,u';'—""ﬁ
5
g L

L
oo 1.0x10 " 20x10' 30x10° 4.0x10°

Thickness of Metal Plate (m}

J8 6 55158 T4 & 2HfAFF
24
Fig. 6 Natural frequency vs. metal thickness

for the different vibrating metal plates.
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Fig. 7 Sensitivity factor of the piezoelectric
sotunder for the radius ratio.
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Table 2 Bandwidth and sensitivity factor of

vibrating metal plates with resonant

frequency 200kHz.

Thickness Radius fResonant Bandwidth Sensitivity
ratio (8) ratie (7) reduency (BW: kHz) factor (S)
(frs: kHz}
Aluminum 345 0.44 200.03 22.00 0.92
Brass 0.57 0.69 200.50 9.55 1.84
Stainless
steel 0.76 0.72 200.05 10.40 1.64
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Fig. 8 Support height vs. radius of case hole
for the various radius of supporting

ring with circumferential support type.
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