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Abstract: The strong uncertainty of acoustic material parameters leads to the poor stability of its sound
absorption and insulation performance. In this paper, a method based on evidence theory is proposed to
analyze the stability of acoustic materials. The uncertainty of acoustic material parameters is described by
evidence theory, and the focal element interval and the basic confidence assignment of each parameter are
determined. Using the interval perturbation method, the upper and lower bounds of sound absorption and
insulation performance corresponding to all focal element interval combinations are calculated. The reliability
and plausibility of uncertainty problems are calculated according to the identification framework. Reliability
and plausibility are taken as optimization objectives, and particle swarm optimization is used to improve the
stability of acoustic material’ s sound absorption and insulation performance. Taking an inner front wall as
an example, the stability analysis and optimization of the acoustic insulation performance of the acoustic

material were carried out. After optimization, the quality of the part was reduced by 18%, and the stability of
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the acoustic insulation performance was greatly improved in the whole frequency band, especially in the

middle and low frequency band.

Keywords: acoustic materials; evidence theory; sound absorption coefficient; transmission loss; stability
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