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ABSTRACT

This paper describes a time domain transfer path
analysis method that can obtain transfer functions and
the contributions of structure-borne and airborne sounds
in a vehicle’s interior. Vibration acceleration and sound
pressure signals at the sound sources (reference points)
and the sound pressure signal in the cabin (response
point) were measured simultaneously to obtain the
transfer functions when the test vehicle was driven.
Principle component regression method (PCR), which
can eliminate both crosstalk among transfer functions
and noise in the measured data, was employed to obtain
transfer functions accurately. In addition, a normalization
procedure was developed to perform the PCR for
combined data sets in which both vibration acceleration
and sound pressure signals exist.

By applying the above methods, a highly accurate
and efficient transfer path analysis method was
developed that does not require a hammer test.
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Fig. 1 Trimmed body used in experiment
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Fig. 2 Measurement and excitation points
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Fig. 3 Path signal synthesis with FIR filter
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Fig. 4 Comparison of actual and synthesized signals
in averaged spectrum
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Fig. 5 Acoustic excitation power difference depending
on incidence angle
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Fig. 6 Example of structural model selection
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Fig. 7 Comparison between actual and synthesized
sounds
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Fig. 8 Comparison between structure-borne and
airborne sounds
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Fig. 9 Comparison between structure-borne and
airborne sounds in averaged spectrum
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