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ABSTRACT

Among the various elements affecting a customer's evaluation of automobile quality, buzz, squeak
and rattle(BSR) have been considered to be major factors. In most vehicle manufacturers, the BSR
problems are solved by find-fix method with the vehicle road test, mainly due to various excitation

sources, complex generation mechanism and subjective response. To systematically tackle the BSR

problems in early stage of the vehicle development cycle, these difficulties should be resolved. The

aim of the present paper is to characterize the sound quality property of BSR noise that can be

used to assess the subjective responses to BSR. The four sound metrics from Zwicker's sound quality
parameter are computed for the signals recorded for eight BSR noise source regions localized by us-
ing the acoustic-field visualized results. Then, the jury test of BSR noise are performed. On the ba-

sis of the computed sound metrics and jury test result is evaluated to represent the harshness of
BSR noise. It is expected that the developed BSR measuring system and sound quality properties
can be used to reduce the automotive interior BSR noise in terms of subjective levels as well as

objective levels.
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Fig. 2 Visualized sound fields over the instrument
panel and seat module
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Fig. 3 Block diagram of the procedure for sound
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source data
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Table 1 Sound quality values of each potential source
regions for instrument panel and seat

Noise Ozl Loudness | Sharpness | Roughness e
point e (sone) | (acum) (asper) it
(dBA) (vacil)
1 72.7 20.5 0.76 0.73 1.45
2 70.3 17.6 0.84 0.94 2.35
3 69.0 16.3 0.83 0.93 1.88
4 65.8 14.3 0.86 0.91 2.67
5 69.4 16.7 0.77 0.75 2.20
6 63.9 12.7 0.79 0.62 1.71
7 63.6 10.4 0.90 0.92 2.58
8 64.0 12.3 0.89 0.63 1.49
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Fig. 5 Sound pressure levels from the localized BSR
noise source regions on the Instrument panel
and seat module by the head-torso simulator
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Table 2 Subjective rating levels of “harsh” for each
of the selected noise sources in jury test

Noise | Subjective rating | Noise | Subjective rating
point (mean) point (mean)
1 6.75 5 6.74
2 8.25 6 6.08
3 8.33 7 6.53
4 7.58 8 5.75
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Fig. 7 Correlation analysis between the sound quality
parameter and the subjective rating of “harsh”
in 2nd jury test
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