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Abstract

In this study, the low-frequency noise of the cab structure of a city bus was taken as the research
object. Based on the acoustic-solid coupling model of the cab, the acoustic response of the cab was
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analyzed, and the main peak frequencies of sound pressure were determined to be 46 Hz and 192
Hz. The body panels which cause the peak sound pressure in the passenger compartment are de-
termined by the contribution method of the panels. By laying damping materials on the left side
of the target plate in the middle and front floor, the rear door and the left side glass of No. 6 were
thickened by 1mm to suppress the vibration of the plate and improve the low-frequency noise of
the passenger compartment structure. The simulation results show that, in the range of 20~200
Hz, the sound pressure at the peak frequency drops significantly and the total sound pressure at
the four measuring points drops by 0.34~3.24 dB(A), which indicates that the body panel with the
targeted improvement contribution has a good noise reduction effect on improving the low-fre-
quency noise of the cab structure. It provides reference value for improving the low-frequency
noise of the bus cab in the same type.
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Figure 1. Acoustic-structure coupled model of cab
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Figure 2. Layout of measuring points and load positions
B2 MaREEERERE

BT 10 U HER T R 2 e & A N SRR, R IR E S - BN A AL R S B B A E
N Z 1 B E T R, AR BN 20~200 Hz, B 2 Hz, 1502 3 5 5 I i o R B2 i 61
5 (D) ALRTHRF) . I HEM) 5 HE(R) e B 5547 B s 2000 7 i At 1< 3 BT

T2 3 = SRR 75 A T i, PRSI =H N — ARG, W RO B, AR
FRERERG SN RIRAEIE R R, RSN, B4 R W 3R 5 A 5 (1) 75 R

3 AL, f£ 20~200 Hz Sy, 253 5 DU 50 75 Homi 2 it 4 3 b e, 72 1 2 AN
) S I A 26 A0 5 46 Hz. 162 Hz. 192 Hz %5, 7E 46 Hz 75 M MG 4 4b, D 5 R M &S AE B
TECKIWEAE M, RS> A F) 82.45 dB(A). 84.8 dB(A); 7F 192Hz #i% kb, F 5 R HiRZH 51 &
T IAEME RS, AR BIAF] 79.41 dB(A). 82.97 dB(A), FUt, ¥ 46 Hz. 192 Hz 1E AMAE STk &4
it =20, H 46 Hz B EZ50 4T D R /NI S A BR (R 75 2 DTk &, 192 Hz B 250871 Fy R AU
B DR =

DOI: 10.12677/mos.2023.123287 3123 e RSE TR


https://doi.org/10.12677/mos.2023.123287

PE %

S
= 50 i
40
H
.30
i D
20 P
— M
10 F
—R

ob——+ v e
20 40 60 80 100 120 140 160 180 200

B Mz

Figure 3. SPL response curves for four measure points
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Figure 4. Contribution of each plate at 46 Hz
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Figure 5. Contribution of each plate at 192 Hz
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Figure 6. Left side wall, front floor damping material laying position
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Table 1. Material properties of damping plates
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Figure 7. Comparison of sound pressure curves at four measuring points before and after improvement
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