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A New Type of Piezoelectric Composite Transducers
with High Frequency in Radia Vibration

LIN Shuryu, CAO Hui
(Institute f Applied Acoustics, Shaanxi Namal University, Xi’ an, Shaanci 710062 China)

Abstract: A new type of piezoelecric composte ultrasonic transducers with high frequency in radial vibration is gudied. It is
composed of a piezoelectric ceramic ring and a metal disk which is inserted in the inner of the ceramic ring. Firg, the radial vibra
tion of a piezoelectric ring and a metal disk is analyzed; its electro- mechanical equivalent circuit and the resonance frequency equa
tion are obtained. It is illustrated that when the radius ratio is increased, the resonance and antr resonance frequency of a piezoeleciric
ceramic ring is decreased. This means that the resonance frequency of a piezoeledric disk is larger that that of a piezoelectric ring
with the same outer radius. Then, the radial vibration of the composite transducer is studied; its compound electro- mechanical equiv-
alent circuit and the frequency equation are given. It is shown that when a metal disk is inserted into the center of a piezoelectric
ring, its resonance frequency is higher than that of a piezoeleciric ring or a disk. This means that the composite radial piezoeleciric
transducer can produce radial vibration at high resonance frequency. Experiments show that the measured resonance frequency is n
a good agreement with the theoretical results.
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1
Ry(mm) R, (mm) b (mm) |f, (Hz) |f (Hz) |f,, (Hz) f ,,, (Hz)

1 0 20. 0 50 | 57380 | 66795 | 56078 | 65143
2 0 19.0 50 | 60400 | 70311 | 58462 | 68776
3 8.5 20. 0 50 | 39068 | 42047 | 40451 | 42901
4 10 0 19.0 50 | 37484 | 4004 | 38201 | 40501
5

8.5 20. 0 50 | 66427 | 73642 | 64907 | 70033
.
6

10 0 19.0 50 | 74760 | 81044 | 73051 | 75151
.
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