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A‘Study on the vibration and noise characteristics
of vehicle compartment model

Seock Hyun Kim

ABSTRACT

It is desirable to predict the noise and vibration problems of a passenger car in its design
stage for a better ride quality., Dominant frequencies of the noise inside a car range from
about 50 Hz to 300 Hz and these are frequently caused by the coupling of the acoustic normal
modes of the compartment cavity and structural modes of the body. In this paper, car interior
noise problem is investigated in view of vibration-acoustic modes coupling and numerical
simulation is performed on the interior noise. In the simulation, experimental modal data of
the vehicle structure are utilized to improve the accuracy of the analysis. The results are
in good agreement with those of experiment on a half scaled vehicle compartment model,
Especially, strongly coupled modes can be predicted, which give useful informations to s_olye
noise problems of real car at design stage. v
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Table 1 Acoustic normal frequencies of vehi
cle compartment model by 3—D
anatysis (Hz )

(S :symmetric mode A :antisymmetric mode)

I\:}lodg No. FEM Exp Mode Trpe
0 0.0 0.0 S
1 172.5 177 S
2 250.0 257 A
3 300. 2 303 S
4 303.8 309 A
5 335.1 336 S
6 390.7 A
7 417.8 A
8 431.9 S
9 476.5 5
10 499.7 A
ey
< 7
a) lst mode : (=172.THz (I7THz)  b) 2nd mode : {=250. OHz (257Hz)

c) Jrd mode : f=300.2Hz (303Hz) d) 4th mode : £=303.8Hz (309H2)

e) 5th mode : { =335 ,1Hz (336Hz)  {) 6th mode : f=390.7 He

Fig.5 Acoustic modes by FEM.
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