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Broadband measurement of sound insulation for
underwater acoustical materials

LIU Yan-sen, SHENG Mei-ping, WANG Min-ging
(College of Marine Engineering, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract:  Measurements of underwater acoustical materials mainly include sound absorption and
sound insulation, which is important in underwater acoustical engineering. In order to overcome
drawbacks of the traditional free-field method, a new broadband method of sound insulation mea-
surement for underwater acoustical material is investigated. With a B&K3560C data acquisition and
analysis system and in a large anechoic tank, white noise, combined broadband projectors, and
a virtual instrument platform are used. In underwater sound insulation measurement of steel plates,
a broadband method is used. The results show that the average deviation is only 0.25dB and the
lowest effective frequency is 2kHz in the range of 500Hz~20kHz. Compared with the traditional
testing, the measurement efficiency, precision, and the low frequency bound are all remarkably
improved.
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Table 1 The parameters of pulse signal
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Fig.2 The schematic figure of measurement system
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Fig.3 Frequency response spectrum and coherence funetion

spectrum of projector No.l
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Table 2 The parameters of measurement signal
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Fig.5 Signal to Noise Ratio Spectrum of transmission measurement

[ . p=7 840kg/m?
¢=5941m/s,

IL=10 Ig[ %ﬁ(sinzm) 1]

d- ;

[1

(6)

k- ;
m_
8.0 —
[
7.0 ':'f g g/@./z
= 60} | =it ‘.x'_fg ®
QSB- o8
&= 4.0 '__&". *
< 3.0 A
% 50 02 o3 E-o ]
U] e ,E’?;/% ‘
& o
0.0 le==® . : . —
0 2 4 6 8 10 12 14 16 18 20
Hii %k Hz
6 K T A o R o et o e ) if (8
b5 i (04 X b it 2

Fig.6 The comparison of bmadband measurement, traditional
measurement and theory on underwater sound

insulation for 6mm steel panel
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