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A Study on the Reduction of Booming Noise of an Automobile
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ABSTRACT

R:cently many studies have been carried out to predict the characteristics of vehicle noise and to reduce the noise for
:nf ancing the ride quality.

Ir this study, the structural-acoustic coupling theory and the acoustic finite element theory were reviewed, and the structural-
accustic coupling analysis was applied to an automobile. Because of nonuniformed lateral shape of a compartment cavity, the
acc ustic modes were calculated with 3-D finite element modeling. The structural modes were measured with the modal testing.
Us ng the structural-acoustic coupling analysis, the modes which strongly coupled to the interior noise were identified and the
bouindary regions which could reduce noise level efficiently by structural modification were predicted.
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Fig. 2 Experimental set-up for measuring acoustic normal
modes and frequencies
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Fig. 3 SPL at rear seat-righthand side in car cavity

Table 1 Acoustic natural frequencies by FEM and
experiment (Hz)

No. FEM Experiment
1 82.12 84.5
2 101.75 103.0
3 14086 | 1317
4 1 14237 1360 |




Fig. 4 Measurement point for modal testing
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Fig. 5 Experimental set-up for modal testing
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Fig. 7 2nd structural mode by modal testing
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Table 2 Structural natural frequencies by modal testing

(Hz, %)
| No Freq. | Damp. No | Freq. LDM
112312 ] 287 | 8 | 6260 | 581 |
2 [agig [ 336 | 9 [7806 | 310 |
| 3 13510 | 306 | 10 | 9354 | 154 |
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Fig. 8 Structural-acoustic FRF measured at front seat-
lefthand side



Table 3 Acoustic-structural voupling coefficient
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Table 4 Modified coupling coefficient C,,
I 1T I

-2.3 (20%) | -1.85(35%) L377(17%)
.976 0.738 .01

| 25.04(24%) | -5.74(148) | -6.33(4.9%)
.34 1.52 676

.08(12%) | -6.56(29%) .33(9.7%)
.08 0.88 L2

.04(43%) | -1.2(35) .69(8.1%)
13 0.15 .22

23(16%) 8.05(18%) .38(4.6%)
0.91 0.9 .04
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2 -6.66
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