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Acoustic characteristic measurement of intermediate thin layer
materials by transfer matrix

WANG Jie, FENG Tao, YANG Meng-lu, WANG Jing
(School of Materials Science and Mechanical Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract: By considering a thin layer material as the intermediate layer of three-layer composites and by measuring the
overall transfer matrix of the three-layer composites and the transfer matrices of the front and rear layers of the compo-
sites, the transfer matrix of the intermediate layer material can be obtained by multiplying the inverse matrix of the
transfer matrix of the front layer with the overall transfer matrix of the three-layer composites and again with the inverse
matrix of the transfer matrix of the rear layer. Then, the acoustic properties of the intermediate layer material can be
calculated from its transfer matrix. Taking the base felt and sponge material as examples, the accuracy of the calculation
method for the acoustic properties of the intermediate layer material is studied and verified by experiments. This is a new
method of measuring the normal acoustic absorption coefficient and sound transmission loss of thin layer materials.
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Fig.1 Four-terminal network model
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Fig.2 Principle diagram of material transfer matrix measurement
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Fig.3 Schematic diagram of the multilayer composites with an
intermediate layer
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Fig.4 Schematic diagram of device connection on
experimental platform
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Table 1 Material properties of samples

FEART 5 MR R JEFE/m T % % /(kg-m™2)
1 T4 0.025 26.27
2 FAEA YR 0.013 0.90
3 FEH 0.007 0.70
4 AR B 0.015 1.50
5 JRAE AR YR 0.010 1.50
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Table 2 Composition of tested composites
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Fig.6 Comparison between measurement and prediction results
of sponge materials at low frequencies
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