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The Study on Noise Analysis of Bush on Suspension System
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ABSTRACT

It is known that the various noise sources which are engine, transmission, tire, intake system, etc exist at vehicle
driving status. Specially noises which cannot be expected by a driver induce unpleasantness to all passengers. These
noises are difficult to distinguish noise sources or specifications hecause of too many vehicle parts. Therefore in this
paper, study on abnormal noise of bush on suspension system is performed by the measurement and analysis of the
noises of bushings that are generated artificially. The measured noises are analyzed by two points-view of spectrum

and sound quality. Finally, it is shown that

the noise sources of bushings on the suspension system which are the

pillow bhall joint bush of a control arm and the rubber hush of a lower arm could be distinguished by the spectrum

distribution and a index value based on tonality.
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Table 1 Classification of Bush
Contact
Bush Condition
Pillow Ball | steel-plastic
Joint Bush contact
Rusted Pillow| rusted steel
Ball Joint -plastic
Bush contact
Lower Arm
Bush worn rubber
(Used -worn rubber
Article) contact
Lov}v;;rsé\r m rubber-rubbe
(New Article)| " contact

@ Ball Stud (SC20C)
@ Ball Seat (Polyacetal)

@ Dust Cover

Fig. 1 Composition of Pillow Ball Joint Bush
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(a) Full Anechoic Chamber  (b) Experiment Setup
Fig. 2 Experiment Setup in Anechoic Chamber

(b) 111, IV
Fig. 3 Fixed Bush for Experiment
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Fig. 5 Averaged FFT Results of Measured Noise
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Fig. 6 Waterfall Diagram of Measured Noise
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Table 2 Analysis Result of Sound Metrics

Sound Metrics unit | | I ju|iv

Linear Sound Pressure Level| dB |41.2{66.7 [54.7|51.1

A-Weighted SPL dB(A){39.7165.8 153.4150.2

Speechband SPL dB {34.7|63.9[52.3|44.7

Articulation Index % 198.8190.9192.8(96.5

e .
Preferred Speech dB |29.5|37.7135.7131.3
Interference

Speech Interference dB 130.6|36.1135.7|32.6

Frame Kurtosis - 18.03|6.9716.3|6.6

Average Kurtosis - 116.0126.8133.0|61.8

ISO532B Loudness sone { 3.3 9.1 [6.7]5.2

1S0532B Loudness phon |57.3]71.8 67.5{63.8

Sharpness acum |2.35| 1.65 |2.13}2.33

Transient Loudness sone | 2.9

Transient Loudness phon {55.1]82.3 {74.7164.1

Transient Sharpness acum |2.4012.02 12.24|2.41

Time Varying Loudness sone | 3.5

Time Varying Loydness | phon [58.2]82.4 |75.7|67.8

Roughness asper |0.87] 0.66 ]0.68{0.83

Fluctuation Strength vacil [0.12(0.74 {0.99]0.54

Tonality - 10.02{0.190.07|0.03
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Fig. 7 Analysis Result of SPL Metrics
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Table 3 Sound Metrics Index for Analyzed Result

Sound Metrics Index{a) Deviation
it 66.0 66.1<a <66.7
SPL Metri
VEES b | s754 57 9<a <58.4
(unit:dB)
V| 5344 53.3<a <53.6
Transient 11 1.84 1.82<<1.87
Sh
aPness | 205 2.04<a<2.05
Metrics
(unit:acum) | 1V 2.18 2.18<0<2.20
1 0.35 0.28<a<0.38
Tonality Metrics | Iil 0.09 0.09<a<0.11
v 0.06 0.05<<0.07
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