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Optimization design of small image sonar transmission transducer
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Abstract; In complex underwater environment, image sonar plays an important role in underwater target recognition
due to its high-resolution and high-efficiency detection advantages. The transmission transducer of multi-beam image sonar
often uses arc-shaped array, it has a large beam opening angle, but there is a problem of larger directionality edge
fluctuations to affect uniformity of signal strength. In addition, image sonar transmission transducer usually uses matching
layer technique to broaden working bandwidth, and obtain more information. At the same time, impedance of matching
layer is between excitation source and medium, it is more conducive to radiation of sound energy. Here, an arc-shaped
transmission transducer was designed to control wave beam by weighting array to reduce directionality fluctuations, and
add a matching layer to expand bandwidth. The actual testing results showed that the directionality fluctuation of the
designed transducer within a horizontal opening angle of 130° is reduced from 3.0 dB to 1.5 dB; the transducer has a

center frequency of 402 kHz and a bandwidth of 217.3 kHz, the optimization effect is significant.
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Fig.4 Admittance curves of 1-3 piezoelectric composite
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Fig.5 Horizontal directivity simulation curve of arc array
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Tab.1 Different calculation range and directivity angle

wE o) Rk ST
Ffk 2.6 137
ES! 35 ~ 145 0.2 129
VEY 30 ~ 150 0.3 131
FE3 26 ~ 154 0.6 133

*k2 BIEEWBERHETHE
Tab.2 The number of elements need to be coated per column
HE O FI1 g2 13 g4 HIs Fle 517 %18 %9
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Fig.7 Comparison of horizontal directional curves ( Simulated)
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Tab.3 Optimization scheme for adding a matching layer
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Fig. 10 Conductivity curves of one matching layer (simulated)
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Fig. 11 Simulation of matching layer design scheme
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Fig. 12 Sample of arc emission transducer ( Dashed line)
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Fig. 13 Comparison of horizontal directional curves (Measured)
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