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Fabrication and Acoustic Characteristics of

the Piezoeletric Acoustic Transducer
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Abstract

In this study, the physical properties of the acoustic element and case with metal-piezoelectric
ceramics were analyzed. The dielectric and piezoelectric properties of 0.5 wt% MnO; and NiO doped
0.1Pb(Mg}1/3sNbg/3)03-0.45PbTi03-0.45PbZrQ; ceramics were investigated aiming at acoustic transducer
applications. The vibration characteristics for the laminated circular plate was analyzed for the various
thickness and diameter of the piezoceramic layer and metal layer. Also, the acoustic characteristics for
the geometrical form of case have been investigated. The design and fabrication method worked in

this paper can be utilized in development of actuator and acoustic device.
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Fig 1. Acoustic element
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Fig 2. The structure of acoustic transducer cases
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Fig 3. The piezoceramic
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Fig. 5 Natural frequency vs. metal thickness
for the vibrating metal plates.
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Table 1. Sensitivity Factor of Resonant
Frequency 200kHz

Thickness| Radius E:s:::z; Sensitivity
ratio () | ratio () (ﬂ.qi XHz) factor (S)
Aluminum | 3.86 0.44 200.03 0.92
Brass 0.57 0.69 200.50 1.84
Staiuless
steel 0.76 0.72 200.05 1.64

Sensttivity factor(S)
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Radius ratio(n)

2 6 AL A LA utAvle] wWE
AEATF
Fig. 6 Sensitivity factor of the piezoelectric
sounder for the radius ratio.
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Fig 7. Resonant frequency for the various
height of the case
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