F312) OHE 2A2e 0323, pp 0~
&2 E2W &F WU A9 A8 1

A Test Procedure for Road Noise Evaluation
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ABSTRACT

Several tests are performed to evaluate road booming noise. Baseline test delivers the information of road noise characteristics.
Coupling effect between structure and acoustics is obtained from the mode shapes and the natural frequencies by the modal test.
Equivalent stiffness at joint areas between chassis and car-body system can be determined by the input point inertance test. Noise
sensitivity of body mounting point of a chassis part can be obtained from the noise transfer function test with input point inertance
test. Operational deflection shape makes us analyze the actual vibration modes of the chassis system under actual loading and find
noise sources very easily. Finally, the transfer function analysis is used to identify noise paths through the chassis system. However,
all of the tests above mentioned must be performed to evaluate road booming noise. The objectives and the procedures of the tests are

described in this paper. Also, the guideline for efficient road noise evaluation test can be found.
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Front Seat (Constant Speed on Rough Road)

SPL (dBA)

Frequency (Hz)
Figure 1 Sound pressure levels measured inside of a

test vehicle at the three different vehicle speeds
on a rough road
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Figure 2 The acoustic modeshape of a cavity measured on
two planes (50.5 Hz)
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Figure 3 A modeshape of the chassis system
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Figure 4. The constant stiffness curves and IPI's measured
at the mounting point of a rear sub-frame in 3
directions
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Stiftness (N/m)

No. of transfer paths

Figure 5 Local stiffness of the mounting points of the
chassis systems on the body
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Figure 6 A-weighted constant curves and FRF’s measured
at the mounting point of a rear sub-frame in 3

directions
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Figure 7 Noise sensitivities of 16 transfer paths to driver’s
ear position in 35~40 Hz frequency range
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Figure 8 Principal components of four reference signals
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Figure 9 Path contributions to interior sound pressure
level at the front seat (37.5 Hz)
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