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Measurement System for Performance Evaluation of
Acoustic Materials in a Small Water Tank
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Since the detection probability is critically dependent on the target strength (TS) in active sonar and on the radiated
noise level (RNL) in passive sonar, the acoustic materials for echo reduction (ER) and transmission loss (TL) are
widely used for the stealth of underwater targets, In this paper, a measurement system based on the small water
tank, for the frequency range of greater than 30 kHz, is developed and verified using reference targets, In order
to design the water tank and the geometry of test samples, a program is developed to calculate the arrival time
of interfering signals due to the reflection from water tank walls and also due to the diffraction from the edge of
the test samples, Considering all the interfering signals, an optimal experimental configuration for water tank and
test samples is designed and used throughout the experiment, Next, the signal processing algorithms to estimate
ER and TL are developed based on the measured propagation loss reflecting the geometric spreading characteristics
of the transducer, Finally, a set of reference targets such as aluminium plate and perfectly reflecting plate are used
in a small water tank to verify the developed measurement system,
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Fig. 2. Cross-correlation result (ER). (a) without the acoustic
material (b) with the acoustic material.
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Table 1. Experimental data of propagation loss (PL) for
verification at the small water tank.
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Table 2. Input parameters of Brekhovskikh Layer Model.
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Fig. 12. Amplitude of received signal by Aluminium plate
(50 kHz). (a) Amplitude of ER (b) Amplitude of TL.
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Table 3. Amplitude ratio of ER vs. TL by Aluminium plate
(50 kHz).
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5 23 45 7.0 39 61
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Table 4. Reflection and Transmission ratio by Aluminium
plate (30 kHz, 50 kHz).
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Table 5. ER and TL by Styrofoam (50 kHz).

£iel - dB ER TL
kY 1%t 549 2x =4
1 1.1 1.3 35.1
2 0.3 0.4 42.3
3 0.9 1.0 40.0
4 0.8 1.0 41.9
5 0.7 0.9 416
6 0.7 0.9 42.3
7 0.6 0.9 43.6
8 - - 48.3
9 - - 43.7
10 - - 458
o 0.7 0.9 42,5
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Fig. 13. ER signal by styrofoam at 50 kHz. (a) Direct received
signal (b) Reflected signal by styrofoam.
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