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A Study on the Underwater Communication system of Ultrasonic Trasducer
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Abstract

Underwater acoustic communications have made considerable advances in the past decade. The purpose
of this paper is to achieve the underwater communication by ultrasonic sensors and to investigate
conditions of good underwater acoustic communicators. As a result of this experiements, the ulrasonic
sensors, MA40E7R/S, made by Nicera can be used as ultrasonic transduers for underwater communication
using AM(Amplitude Modulation) signal and Transmission Loss is 17.328[dB] at 65{cm]. To make a good
underwater communicator, proper diameter of disk PZT transduers is the one of most important factors,
because radiation of acoustic wave depends on proper diameter of transduers and the transmission loss
strongly depends on the spreading loss.
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Fig 1. Waveform of transmitter
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Table 1. The Characteristics of MA40E70R/S

Features Water Proof
Nominal Frequency 40+1 KHz
Sensitivity -74dB
Sound Pressure Level 106dB
Radiation(at —6dB) 50°
Detecting Distance 0.2-0.3m

. Sensitivity : 0dB = 1V/ g var
. Sound Pressuer : 0dB= 2 X 10"z var
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Fig 2. Shape of MA40E7R/S
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a : intensity absorption coefficient [cm™]

&, * shear viscosity coefficient (0.01for water)
I, ¢ volume viscosity coefficient

(the ratic @,/ ¢, has the value 2.81 for water)
p : density [g/cm’] (about 1 for water)

¢ : sound velocity (about 15 X 10%cm/s])

F : frequency (Nominal Frequency 40[KHz})
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and after capacitor
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