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Anayss on the Resonance Frequency of Sandwich Ultrasonic
Transducers with Two Sets of Piezo€eectric Ceramic Hements

LIN Shuyu
(Ingtitute o Applied Acoustics, Shaanxi Normal University , Xi’ an, Shaanxi 710062, China)

Absract: The sandwich ultrasonic transducer with two sets of piezoelectric ceramic elements is studied. When the active
piezodectric ceramic elements are excited separately ,two resonance frequencies can be obtained. Based on the Mason eectro-me-
chanical equivalent circuit ,the resonance frequency equations are derived. The dependency of the resonance frequency on the geo-
metrical dimensions and the electric boundary conditions is analyzed. It is shown that the resonance frequency o the transducer at
electric short circuit is low than that a electric open circuit. At both electric boundary conditions,the resonance frequency is de-

creased when the radial dimension is increased.
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MATHBEMATICA
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No. | la(mm) [ 12(mm) [ 13(mm) | Ry (mm) |Ra(mm)| T [ To(mm) | paf p2
1 20 20 20 20 16 (0.8 5 |22
2 20 20 20 20 20 [1.0] 5 |2]2
3 20 20 20 20 2% |13 5 |2]|2
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2 1
No. T fu(H) | fa(HY) | fo(H) | fo(HD) [fum(HD) '
1 0.8 28396 | 30248 | 28396 | 29973 | 274%
2 1.0 27588 | 29287 | 27589 | 29287 | 26340
3 1.3 26388 | 27881 | 26388 | 28245 | 25119

fam(H2) | fom(HD) [fom(H2) (A 1(%) [A a(%) |A (%) |A 2( %)

28772 27241 28326 3.28 5.12 4.24 5.81
28112 26737 28269 4.74 4.18 3.19 3.60 '
26148 24897 26973 5.05 6.63 5.97 4.72 !

3

No. T fu(HD) | fa(HD) | fo(H2) | f(HD) |fum(H2)

1 0.8 20073 | 32371 | 30248 | 32371 | 286%4

2 1.0 20287 | 31538 | 20287 | 31538 | 27836 ' '

3 1.3 28245 | 30291 | 27881 | 30291 | 26779 ’ !

fam(H) | fom(HD) [fom(H2) (A 1(%) (A a(%) |A 2(%) |A 2( %) ! !

30558 28791 3667 4.46 5.93 5.06 5.56 !
29639 28052 20898 5.21 6.41 4.40 5.49
28967 26476 28823 5.47 4.57 5.31 5.09
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