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ABSTRACT

In this study, we propose a more systematic design process for the structure-borne noise. The proposed way consists
of 4 steps: Problem definition, Cause analysis, Development of counter-measure and Validation. Especially, we
improved the second step: Cause analysis. According to the PCA(Panel Contribution Analysis), a reduction in vibration
of the panels of which panel contribution is positive and larger, results in a reduction in structure-borne noise. We have,
however, met the case in which the concept of PCA is no valid in a few vehicle tests. In order to understand this
phenomenon, we compared the major panels selected by PCA with the one chosen by DSA(Design Sensitivity Analysis).
After investigating the difference between the two results, a more improved process is suggested. The proposed one for
the second step in the design process consists of not only the previous way: PCA with deformation analysis results but
also DSA. It is finally validated that the proposed design process decreases the sound pressure of the concerned noise
transfer function more than 3.5 dB.
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Fig. 4 Finite element models for vibro-acoustic
coupling analysis of a passenger vehicle
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Fig. 9 Comparison of PCA(Panel Contribution Analysis) and design sensitivity of the critical NTF(Noise Transfer
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