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Sound Transmission Loss Characters of Unidirectionally
Reinforced Double-layer Plates in Whole Frequency Range
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Abstract : The sound transmission performance of unidirectionally reinforced double- layer plates in the whole
frequency range is studied. In the fully-coupled model of the plate, the sound transmission mode is divided into fluid-borne
path and structure- borne path. Their sound transmission coefficients are calculated respectively, and the theoretical
calculation formula of the total sound transmission loss of the plate is obtained. Based on the VA One software, the sound
insulation performance of a specified plate is studied in the whole frequency range. According to the modal number of each
subsystem, the bandwidth for analysis is divided into low, medium and high frequency ranges, respectively. Using FE, FE-
SEA hybrid and SEA methods, the sound transmission loss is calculated. The results are found to be consistent with the
theoretical calculation and the experimental measurement results. This work has important engineering significance for
research of sound insulation performance of large and complex models.
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