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ABSTRACT

The paper deals with a theoretical study

transducers.

on the radial vibration of cylindrical piezoelectric
The differential equations of piezoelectric radial motion have been derived in terms of

the radial displacement and electrical potential. Applying mechanical and electrical boundary conditions

has vielded the characteristic

equations of natural vibration.

Numerical results of the fundamental

natural frequency have been compared with experimental observations for the transducers of several

sizes, and have shown a good agreement.
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Fig. 1 Schematic diagram of a cylindrical transducer.
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Table 1 Electromechanical properties of a PZT g7lol st rjEEEo ¢4AH IFAEFE Y
(EDO EC-64). (2003 (21) 2% Axrstel Table 200 7)A sk,
Electromechanical Properties Values Al Aol ww3l7] 9)8ke, Fig, 20 ®el A
Mass density, o 7,500 kg/m® 7fe] W7o Me] A I[FAELE FASHT
Permittivity. ¢ 6.130%10 " C%/Nm? Impedance Gain/Phase Analyzer (HP 4191A)5 A}
Pescloctric <train (, galo) WE719) ANRAE Foee BLE 248
constant, dy 0.29510 © C/N A7t Fig, 30 sich o] I ZolA st 5
- aghs vell e Farh b aaEaeln, 1%
. . 2 N
Elastic constant. s 0.010X10 ° mUN - spg e 547h 7lRREe) 4UESold A
Elastic constant. sy, 0.0388x10 " m%/N Rl Wgkvlo) isted o9} 7tol ZAH |bd fxl
Piezoelectric stress constant, , TTE Table 200 71 3tsict.
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£ 66.7 GPa A F HelM Bl M dFY 4 w9
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- 25.8 GPa i B
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Fig. 2 Photograph of three transducers. S Fig. A(b)e] JERIQTE o= amnow g 3
ol A A wek 7Fe) 718 R A Akt

Table 2 Comparison of the calculated and measured natural frequencies of the fundamental
mode for the transducers of three sizes.

Size (mm) Fundamental frequency (kHz)
Transducer
outer radius inner radius thickness calculated measured
143 12.0 2.3 379 38.8
10.05 7.80 2.25 56.0 56.3
C 7.10 5.50 1.60 79.4 80.8
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Fig. 3 Impedance curves of the piezoelectric
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