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A Study of a Wideband Acoustic Transducer for Underwater
Communication Using 1-3 Type Piezoelectric Transducer
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ABSTRACT:  Recently, many researches in relation to data transmission with faster speed and greater volume, many researches have been
carried out on sonar systems for underwater communication. According tfo these researches, an acoustic transducer for underwater
communication requires wide bandwidth properties. In domestic researches for underwater commmnication sonar, an operating frequency in the
range of 20~40 kHz is used. In this paper, we propose anon-resonance type acoustic transducer for underwater communication. The TVR
(transnutting voltage response) characteristics increased linearly as the frequency increased, and the RVS (receiving wvoltage sensitivity)
characteristics were constant as the frequency increased. Traditional technigues for wide bandwidth transducershave a limit and a transmission
loss difference at lower and higher frequency operating ranges. In this paper, the new transducer proposed decreased the transmission loss under
some conditions. It was optimized with the FE analysis tool (ATILA) and evaluated using the TVR and the RVS characteristics in the range of
10~90 kHz. The value of TVR was 138 dB at 20 kHz and 148 dB at 40 kHz, and the differences was 12 dB. The value of RVS was 195+2

dB and nearly constant. From theseresults, it is certain that the developed transducers can be used for an underwater communication network
in the 1.3 km range with both a 20 kHz bandwidth and 30 kHz center frequency.
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Table 1 Piezoelectric properties of KPZ14 powder

_ Piezoelectric charge Dielectric Coupling
Density
constant constant Factor
Material
p dys d e/ € K,
[kg/m’l  [pC/N]  [pC/N] [-] [%]
KPZ14 7,800 333 -135 1,180 62
Table 2 Materials of transducer
Item Material
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Table 3 Material properties of FE analysis model

Strain constant Compliance
i Density
Material 3] dy dg dyi S T sT st S5 s
[kg/m [l(}"z [m.lz {10-11 [10.1: [10-|1 [w.lz [1(]"2 [10-1:
CN) GN} N miN] N mN] /N m/N]
PZT 7,800 -135 333 500 133 36 35 123 495
Densi Y , Poisson’s
nsi modules
Material Y oung s ratio
[kg/m’] [GPa] -1
Urethane(1) 1,120 3.0 0.38
Urethane(2) 980 1.0 0.40
Aluminum 2,870 71.4 0.344
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Table 4 Compare TL and SPL characteristics of developed

transducer
SPL @ TL [dB
Freq. 100 Vims =
[kHz] [dB] @lkm @12km @1.5km
[dB]
20 136.0 176.0 63.0 66.1 68.0
30 143.6 183.6 66.7 70.9 735
40 148.0 188.0 71.8 77.7 81.3
Difference
12.0 12.0 8.8 114 13.3
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