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A Study on The Vibration Reduction of
2—D Ring Model of Vehicle Compartment

Sun Jae Yoo, Seock Hyun Kim

ABSTRACT

Car body resonance often generates severe vibrational and noise problems in vehicle com-

partment,

In this study, vibrational characteristics of 2—D vehicle compartment model is

investigated and structural modification is carried out by numerical simulation to shift natu-
ral frequencies and to reduce stresses in resonance. To this end, ring models of the compartment
are manufactured and analvsed by FEA, The results are verified to be in good agreement
with those of experimental modal testing. And the results of this study offer efficient
strucural modification technique for vibration reduction of real cars.
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Fig. 1 Finite element model of 2—D vehicle com-
partment.

Table 1 Comparision of natural frequencies be-
tween model 1 and model 2 by FEA.

Mode No. Frequencies(Hz)
Model 1 Model 2
! 29.19 17.05
2 41.96 24.24
3 47.90 48.73
4 68.42 53.11
5 96.40 90.32
6 98.28 94.89
’ 123.65 126.89
8 141.00 140.21
9 157.85 168.72
10 193.95 210.71
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undeformed shape

¢) 3rd mode 48.73 Hz

a) 1st mode 17.05 Hz

d) 4th mode 53.11 Hz

b) 2nd mode 24.24 Hz

e) 5th mode 90.32 Hz

Fig. 2 Mode shapes of Model 1.

undeformed shape

¢) 3rd mode 47.90 Hz

a) 1st mode 29.19 Hz

d) 4th mode 68.42 Hz

b) 2nd mode 41.96 Hz

e) 5th mode 96.40 Hz

Fig. 3 Mode shapes of Model 2.
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Fig. 4 Ring model of vehicle compartment.
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b) Frequency range of 100 Hz

Fig. 7 Frequency response function.
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Table 2 Comparision of natural frequencies be-
tween finite element analysis and modal

testing
Mode No. Frequencies(Hz)
FEM Model Testing
! 29.19 28.00
2 41.96 s
° 47.90 48.50
4 68.4¢ 69.50
5 96.40 92,00
6 98.28 95.25
7 123,65 199.50
8 141.00 138,00
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b) 2nd mode 41.96 Hz(41.75)
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Fig. 8 Comparision of mode shapes between FEA and modal testing.
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Fig. 11 Frequency shift and stress distribution of
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