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Abstract

In the previous study, car interior noise was analyzed using structural acoustic mode coupling
coefficients and noise response in vehicle compartment model was simulated by the developed
special purpose program. As a continued study, this paper presents a practical scheme for the
interior noise reduction of a passenger car. Noisy panels on the vehicle compartment wall could
be easily identified by the analysis using mode coupling coefficients. Numerical simulation for
noise reduction was carried out on a simplified vehicle compartment model by using panel
contribution factor and the noise reduction effect was verified by the structural modification test
using Steel Skin(damping sheet).
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Table 1 Acoustic-structural coupling coefficients C;’ EQ5

Structural 1 2 3 4 5 6 7
Acoustic 64.1Hz 73.3Hz 120.7Hz 161.2Hz 179.1Hz 235.9Hz 244.0Hz
0(0.0Hz) 0 -10.4 -6.9 0 0.6 1.7 1.2
1(172.7) 0 1.8 -14.0 .0 133 54 -0.4
2(250.0) 2.8 0 .0 -25 .0 0 .0
3(300.2) .0 -0.6 0.02 0 -0.5 -2.1 -21
4(303.8) 14 .0 "0 -1.3 .0 0 .0
5(335.1) .0 1.7 05 0 0.03 14 -0.2
6(390.7) -0.7 0 .0 0.03 0 .0 0
7(432.6) .0 0.5 -1.6 0 0.1 1.2 0.2
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Fig. 1 Structural modes of vehicle compartment model by modal testing
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Fig. 1 Structural modes of vehicle compartment model by modal testing

A7e FzEARN ol &3t Ao Ao}, W uleb(B) & ZE 449 He| A FAq %
o Aeta @A (steel skin) & LA A Az g

4. Aligel Mzald o e9g g2y £SAZ} AHE ey

o}, Fig. 62 Aeld gz v qdodg

o] H4AAE TeiY W, & A7) AAE  HelFZ grh @, Fig 7e 4w A 4ol
Wel A A F wprre ASAAE oA A9 £38%E AL AU, FAL AR
A7E Aol, AW AG)NA Cw'? Ra B¢ $HAE, AL $34Fe) 434 349 (@)
Aol AEAA & Ponz Auase ARAT oA BRT 4+ YRl 28 Y AYAFe] WP
Eoll 43 feeith £ AFolAE Fig 5l & Z9Es} o 2 A% uRRE(Bel AAAE
A8 uhsk ol £gol AR st e B o FAY W AR 2 48 A D3} vehia g



18
Mag Lin PRvg: 300

Freq Resp Hi
-- RR.SEAT CTR.

FRT.CTR.FLOOR -

120
S3

100

S2

[dB/N]

S1

60 -

0 ' ' LIN '[Hz] ' 400

Fig. 2 Acoustic response inside the vehicle compart ment model.
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Fig. 3 Contribution of boundary panels to dominant coupling coefficients
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Fig. 4 Contribution of boundary panels to the resonance peak level [Measured at rear seat position]
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Fig. 8 Photo of structural madification by using steel skin (attached on B2)

Table 2 Variation of resonance frequencies and peak level by attaching damping sheets

‘ Peaks Ss Se
Models Freq[Hz] | FRT[dB] RR[dB] Freq[Hz] | FRT[dB] RR[dB]
unattached 120.7 79.0 79.0 235.9 62.1 835
attached at Bl 1145 73.1 76.0 2245 57.7 68.4
attached at B2 1185 80.6 83.4 232.5 56.6 86.9
attached at B3 119.5 77.7 79.5 234.0 58.9 86.4
attached at B4 119.0 79.3 80.0 2335 62.0 85.3
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Fig. 7 Comparison of noise reduction effects by attaching damping sheets
[Excitation: front center floor, Measurement: front seat position]
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Fig. 8 Comparison of noise reduction effects by attaching damping_ _sheets
[Excitation: front center floor, Measurement: rear seat position]
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