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Hydrophone calibration system based on liquid cavity of
overflow ring transducer

LIU Keyuan, WANG Yuebing, GUO Shixu, ZHAQO Peng
(College of Metrology & Measurement Engineering, China Jiliang University, Hangzhou 310018, Zhejiang, China)

Abstract: Due to the excellent low-frequency characteristics of the liquid cavity vibration of the overflow ring
transducer, a calibration method using the sound field inside the liquid cavity of the overflow ring transducer is
proposed in this paper. Firstly, the characteristics of the liquid cavity of the overflow ring transducer in rigid cavity are
analyzed. Based on existing rigid tank, a calibration system without excitation platform is constructed by using the low-
frequency comparison method, in which, the overflow ring transducer is taken as the low-frequency sound source and
the overflow ring liquid cavity is taken as the vibrating liquid column with openings at both ends. Through
measurements, it is determined that the center position of the liquid column with a height of 15 cm is the best
measurement point for the comparison method, and the change of radial sound pressure at this point is no more than
5% at 100—1 400 Hz. A spherical hydrophone of @20 mm is calibrated by the comparison method. Within 100-1 000
Hz, the maximum deviation between the measurement result and the standard calibration result is 0.8 dB, and the
measurement uncertainty is 1 dB. The results show that the low frequency calibration system based on the overflow
ring liquid cavity is feasible.
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Fig.1 The emitting voltage response curve of the overflow
ring transducer
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Fig.2 Variation curve of sound pressure in liquid cavity of
overflow ring transducer in rigid cavity with frequency
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Fig.3 Schematic diagram of the transducer measurement
system
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Fig.4 Test results of axial sound pressure change in the liquid
cavity
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Test results of radial sound pressure change in the liquid
cavity
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Table 1 Change rates of the radial sound pressure

Fig.5

A 7 R AR A%
B Hz

15 cm 12 cm 8 cm

100 1.1 1.1 1.9
300 1.8 2.8 39
500 1.6 3.1 5.8
700 2.5 32 6.6
900 3.0 52 7.8
1200 3.5 5.0 8.2
1400 4.8 6.6 9.7
1 600 7.0 8.0 12.0
1 800 11.0 13.0 15.0
2 000 16.0 18.0 20.0
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Table 2 Comparison of hydrophone sensitivities obtained
by two different calibration methods

IRBNAEEI B W HAGENR

it RIEE/B R /B Z{f/dB
100 ~196.9 ~196.7 0.2
200 -196.7 1972 0.5
300 -196.7 -197.4 0.7
400 -196.7 -197.4 0.7
500 -196.7 1975 0.8
600 -196.7 ~197.0 0.3
700 -196.7 ~196.8 0.1
800 -196.6 ~196.9 0.3
900 -196.6 -196.7 0.1
1000 ~196.6 1963 0.3
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Table 3 Repeated test data of hydrophone sensitivity
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Table 4 Class B measurement uncertainty components
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