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A Study on Noise Transfer Path Analysis for Sound Improvement of
Vehicle Using the Vibrational Power Flow

ol & A
Sang-Kwon Lee

ABSTRACT

Reduction of structure-borne noise of the compartment in a car is an important task in
automotive engineering. Transfer path analysis using vibroacoustic reciprocity technique or
multiple path decomposition method has generally been used for structure-borne noise path
analysis. These methods are useful in solving particular problem but do not quantify the
effectiveness of vibration isolation of each isolator of a vehicle. To quantify the effectiveness
of vibration isolation, the vibrational power flow has been used for a simple isolation system
or a laboratory based isolation system. It is ofien difficult to apply the vibrational power flow
technique to the complex isolation system like a car. In this paper, a simple equation is
derived for calculation of the vibrational power flow of an isolation system with multiple
isolators such as a car. It is successfully applied to not only quantifying the relative
contributions of eighteen isolators but also reducing structure-borne noise of a passenger car.
According to the results, the main contributor of eighteen isolators is the rear roll mount of an
engine. The reduced structure-borne noise level is about 5dBA.
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Fig. 1 Geometry for calculation of power flow
through an isolator
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Fig. 2 Geometry for calculation of power flow
through multiple isolators
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Fig. 3 Layout of the powertrain and suspension of
the test vehicle
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Fig. 4 Measured complex dynamic stiffness of the
rear roll mount
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Fig. 7 Comparison between total vibrational power
flow through roll two mounts of the engine
and that through two bush mounts of the
center member
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Fig. 8 Illustration of the booming noise reduction by
the modification of the rear roll mount of the
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