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Study on Underwater Performance of Underwater Transducer
Manufactured by 1-1-3 Piezoelectric Composite

DU Haibo', QIN Lei'?, ZHONG Chao', WANG Likun'"

1.Research Center of Sensor Technology, Beijing Information Science & Technology University, Beijing 100192, China;
2.Key Laboratory of Modern Measurement & Control Technology, Ministry of Education,
Beijing Information Science and Technology University, Beijing 100192, China

Abstract: A novel kind of underwater transducer with trapezoidal matching layer manufactured by 1-1-3 piezoelec-
tric composite has been proposed to improve the underwater performance of high frequency transducer. In this pa-
per, the finite element method has been used to analyze the influence of the matching layer on the electrical proper-
ties of the composite materials and vibration displacement of the radiation area. Two kinds of underwater transducers
with and without matching layers have been fabricated. The experimental results show that the transmission voltage
response of the underwater transducer with matching layer reaches 169.4 dB at 360 kHz, and the receiving voltage
sensitivity reaches-190 dB, the bandwidth is up to 70 kHz and the maximum sound source level is 208 dB. Compa-
ring with transducer without matching layer, the transmission voltage response is increased by 3.8 dB. Meanwhile

the sound source level is increased by 6 dB. The received bandwidth is increased by 1.45 times.

Keywords: 1-1-3 piezoelectric composite materials; transducer; sound source; transmission voltage response; per-

formance
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