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An Electromagnetic Induction Underwater Acoustic
Transducer Design And Its Characteristics

(Yoon-Kyu Park¥* Kang-lyeol Ha* Jee-Won Chang*)}
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ABSTRACT

An electromagnetic induction transducer which radiates an implusive ultrasonic wave. could be useful for high
power sound source \n underwater acoustical survey, The aim of this study 15 to investigate the waveforms and the
spectral characteristics of the waves produced by the transducer which was on the basis of the design cntena
proposed by Eisenmenger. It was found that the sound pressure levels of the impulsive uitrasonic waves were di
rectly proportional to the capacitance of the energy stored in the capacitor and inversely proportional to the thick-
ness of the vibrating copper foil, while the center frequencies and the fractional bandwidths were vice versa,
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Fig. 2. Schematic diagram of structure (a) and electric
driving circuit (b) of proposed electromagnetic
induction acoustic transducer.
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Fig- 3. Experimental setup for sound pressure measure-

ment
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Fig. 4. Observed waveforms from two vibrating copper
{oils with the thicknesses of 30pm and Hum,
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Fig. 6. Observed waveforms from the acoustic source
with each of four different capacity energizing
condensers,
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Fig. 7. Power spectra of the acoustic waves radiated
from the source with each of four different ca-
pacity energizing condensers.
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Fig. 8. Comparision of the center frequency(C.F.} and
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Table. 1. The variations of sound pressure level (S5.P.L.}, the center Frequency(C.F.) and
the fractional bandwidth(F.B.W) in the thicknesses of vibrating copper foil of

30pm and 50pm.
Thickness of Vibrating Copper foil
Capacitance 30um : 50um
SPL - CF. ,FBW. . SPL | CF |FBW
{uF) (dB re uPa) | (kHz2) (%) l(dB re yPa) | (kHz) [ (%)
' T T I
1, 186 | 469 B 64 | 73
2 190 i 43.0 7] 187 58,6 ‘ 72
: : .
4 i 191 B S 67 ! 189 Po508 | 72
6 , 194 313 65 190 L 469 | 70
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