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ABSTRACT

Based on the standard test method provided by ASTM E1050-98 (2006), this work develops a vertical water-
filled impedance tube for measuring the underwater acoustic impedance of materials. The three-parameters-calibration
method was employed to determine the complex reflection coefficients from the voltage ratio of the sound signals
measured by hydrophones at two different locations. This voltage ratio is also referred to as transfer function. Firstly,
the developed system was used to measure the complex reflection at the interface between the water and the free
surface. Experimental results reveal that the measured reflection coefficients were closer to the theoretical values com-
pared with those obtained using the transfer function method or the sensor-switching technique. The repeatability of
the experimental data was also assured. After having verified the accuracy and repeatability of the experimental results,
the developed system was used to measure the acoustic reflection coefficient of various material to test the capability
of the developed system for measuring the reflection coefficient of material in the underwater environment. The tested
material includes steel, silicon rubber, and PU (polyurethane) rubber. The tests demonstrate that the acoustic reflection
coefficients and impedance of material can be easily and accurately measured by the proposed impedance tube com-
bined with the three-parameters-calibration method.
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