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Abstract

In the after-sales customer complaints of a mass-produced SUV model, excessive engine noise is
a core problem, which seriously affects the ride comfort in the car. Through the subjective and
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objective comparative analysis of competitive vehicles and combined with the analysis method of
the main transmission path of engine noise, this paper determined the gearbox end mount struc-
tural transmission and firewall radiation noise isolation as the core optimization paths. The struc-
tural transmission noise was reduced by adding a dynamic vibration absorber to the gearbox end
mount, and the sound insulation performance was improved by optimizing the material density of
the firewall. After the comprehensive implementation of the two measures, the sample vehicle load-
ing verification showed that the noise improvement effect of the engine in the full frequency band
of 1500~5000 rpm was significant, which completely solved the noise problem complained by cus-
tomers.
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Figure 1. Comparison of in-vehicle noise between problematic vehicle and competitive vehicle
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Figure 2. Comparison of in-vehicle noise color map between problematic vehicle and competitive vehicle

2. EEERSTRENREEBFELL

2.2. [BIRASTHT

T EWER, RAWAKE GRS E A TAT AR AR S sh & 2 4EFEbroE il
5, moAE S HEAHC, R M AL 1 % AR N F AT I R BB A AT . it B 45
e B HEE, XREWIEE. HFRmE. £l BIZE2 GBS IR R AT 400, K

1) EFHEE Z MAE 470~670 Hz S B R0 R Zm AR B R 2R, FRrERe A2

2) MR E W X/Y/Z = ARENE(E, 52 S K 500~600 Hz 4B 56 4 5% i .

ZE b, ARTHAREE 500~600 Hz 4B K 5 1R BE AN AR AR 25 P e 75 (i K A% ORI . B R AT 30k 30
WIARSh@E I AR AR =2 BRI LR R 0, E#E51 K 500~600 Hz 4B e 7 bR . 1 WL 3 Fis.

DOI: 10.12677/0jav.2026.142005 57 7 5iRE)


https://doi.org/10.12677/ojav.2026.142005

LI

32000 Tt REEEH ) |

- THRE (2F)

m/s?
Log

Amplitude

0.00 M | 808 1 1y 1 oo
200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Hz

Figure 3. Correlation between Z-direction vibration isolation of gearbox mount and in-vehicle noise
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Figure 4. Improvement effect of in-vehicle noise
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Figure 5. Comparison of effects between original state and 552 Hz damper installation
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Figure 6. Comparison of firewall sound insulation between competitive vehicle and complaint vehicle
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Figure 7. Improvement effect of firewall in new state
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Figure 8. Improvement effect of the scheme

E 8. FRIMEHR

[ R T T T T S T R B |
[ ]
[ R A e S S S R e I |

el e e ke --r-+--:--;70.00
5000 5500

1500 2000 2400 300 2000 4400

Figure 9. Comparison with competitive vehicle models
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