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Design of sandwich piezoelectric ceramic ultrasonic transducer

LIN Shu-yu
(Institute of Applied Acoustics, Shaanxi Normal University, Xian 710062, China)

Abstract:  The objective is to give some useful instructions to designers of sandwich piezoelectric
ceramic transducers. Some important problems concerning the design of sandwich piezoelectric ceramic
ultrasonic transducers are analyzed and reviewed. The issues discussed include functional description
and choice of transducer components, optimization of the position of piezoelectric ceramic elements,
effects of contacting interfaces on the performances, and choice and effect of pre-stress of bolt in the
transducer.
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Fig.1 Schematic diagram of a sandwich piezoelectric transducer

2.1 ,
5mm~10mm

6W/(cm? kHz) 4kV/cm

, , 2kV/em

(2 3)W/cm? kHz



162 2006

2.2 ,

, , , PZT-4 ,
, , 300kg/cm?

2.3 )

10'N/m>~5x10"N/m?, , ,
10 , ,

2mm,



163

2.4

0.2mm

2.5

2.6

(1)



164

2006

(2)

, Shoh

(1]

[2]

[3]

[4]

[5]

Neppiras E A. The pre-stressed piezoelectric sandwich tran-
sducer[J]. Ultrasonics International 1973 Conferences Pro-
ceedings, 295-301.
Lagodzinski Z. The radiation efficiency of ultrasonic trans-
ducers[J]. Archiwum Akustyki, 1972, 7(2), 151-167.
Gough P T, Knight J S. Wide bandwidth, constant beam-
width acoustic projectors: a simplified design procedure[J].
Ultrasonics, 1989, 27(4): 234-238.
Banno H, Masamura Y, Naruse N. Acoustic load dependency
of electro-acoustic efficiency in the electrostrictive ultrasonic
transducer and acoustical matching[J]. Ultrasonics, 1979,
17(2), 63-66.

, , ) [J.

( ), 1988, 16(2):27-31.

LIN Shuyu, ZHANG Fucheng, ZHAO Hengyuan. Relation-
ship between the structure and the efficiency of sandwich
transducer[J] . Journal of Shaanxi Normal University (Na-
tural Science), 1988, 16(2):27-31.



