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ABSTRACT: This paper aims to predict the broadband sound insulation characteristics of finite size stiffened plates and guide
the acoustic design of the aircraft. The hybrid FE-SEA method is used to predict the acoustic characteristics of unidirectional
stiffened plate structures. At the same time, the sound insulation test is carried out in a standard acoustic laboratory. Then, the
predicted results of FE-SEA are compared with the test results and SEA calculation results. The results show that, I) compared
with the SEA method, the predicted results of the FE-SEA method are more consistent with the experimental results in 50
Hz~10 kHz; IT) the predicted results of the FE-SEA method are basically the same as the experimental results in the middle and
high-frequency band (400 Hz~10 KHz); III) the predicted results of FE-SEA method are higher than the measured results in the
low-frequency band (50 Hz~400 Hz), the lower the frequency, the greater the deviation. In the acoustic design of stiffened

plates, the FE-SEA method should be preferred in order to obtain high-precision broadband sound insulation prediction results.
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The predicted results of the FE-SEA method can be used directly in the medium-frequency band and high-frequency band, and

can only be used as a reference in the low-frequency band, Which should be corrected if it was used.
KEY WORDS: stiffened plate; hybrid FE-SEA method; sound insulation; broadband; aircraft
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Fig.1 Energy transfer relationship between subsystems
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Fig.2 Geometric model of stiffened plate
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Tab.1 Mechanical parameters of the stiffened plate
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PR /kgm?®)  /GPa /GPa ELVE
WA 2700 72.70 27.30 0.33
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Fig.3 Geometric model of L-shaped reinforcement
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Fig.4 FE-SEA model of the stiffened plate
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Fig.5 Comparison between experimental results and
simulation results of the stiffened plate in the First 3 Orders

F2 IMEFIRET 12 MY E AR
Tab.2 Natural frequencies of the stiffened plate in the
First 12 Orders
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Fig.6 Schematic diagram of sound transmission loss
experiment
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Fig.7 Comparison between predicted results and test results
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