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Abstract : Interior low-frequency noise has been the focus of automotive NVH research. It is necessary to detect and
improve the vibrating structures that have great impact on the interior noise. However, contribution of vibration to the noise
of field points is unlikely to completely represent the contribution to the whole interior acoustic field. For the interior
acoustic field with multiple frequency peaks and multiple field points, the “total coherence coefficient” and “coherence
coefficient sum” are introduced as two new parameters to improve the existing partial coherence analysis method. Then, the
interior noise of a passenger car is analyzed by wavelet packet decomposition. The acoustic characteristics of the interior
acoustic field and the concerned frequency range are obtained. Through the partial coherence analysis of the vibration of
panels and interior noise signals at the measurement points, the structures which have greater impact on the interior noise are
identified. And the improvement measures are carried out for the car. The results of the test show that the sound pressure
level of the interior noise of the field points is reduced by 0.5 dB-2 dB. This work provides the guidance for reducing the
interior noise of passenger cars.

Key words : acoustics; total coherence coefficient; partial coherence analysis; low- frequency noise; wavelet packet
decomposition
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