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Vibration characteristics of aluminum alloy double skin structure

for car bodies of high-speed railway vehicles
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This study treats aluminum alloy double skin structures, utilized for car bodies of high-speed
railway vehicles. The vibration characteristics of the structure are calculated using the Finite
Element Method to obtain transmissibility and mode shapes. To simplify the calculation, the
authors propose to treat the structures as elastic beams. The comparison with the calculation
results using a shell model and experimental results show that the proposed method is valid for
analysis of low-frequency vibration under 1kHz.
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Fig.1 A photograph of the double skin structure
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Fig.2 Double skin structure
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Fig.3 FEM model of the double skin structure
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Fig.4 1st mode (0Hz)
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Fig.5 2nd mode (245.9Hz)
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Fig.6 3rd mode (380.6Hz)
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Fig.7 4th mode (980.3Hz)
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Fig.8 5th mode (1032.1Hz)
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Fig.9 6th mode (1158.0Hz)
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Fig.10 7th mode (1410.8Hz)
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Table.1 natural vibration frequency by FEM(shell model)

Natural Natural

frequency (Hz) frequency
(Hz)
Shell | Beam Shell
1K 0 0 10 ¥k 1227
2% 230 2459 11 & 1267
3k 360 380.6 12 ¥ 1277
4 K 814 13 % 1329
5k 1001 | 980.3 14 % 1356
6 ik 1060 | 1032.1 15 ¥k 1385
7 ik 1110 16 ¥k 1436
8k 1120 17 ¥k 1475
9 1176 18 & 1504

Fig.11 1th mode (0Hz)
Figl5 5th mode (1001Hz)

Fig.12 2th mode (230Hz) Fig.16 6th mode (1060Hz)

Figl3 3th mode (360Hz)
Fig.17 7th mode (1110Hz)
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Fig.18 9th mode (1176Hz)

Fig.19 10th mode (1227Hz)

Fig.20 17th mode (1475Hz)
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Fig.21 The schematic view of the experimental setup

Table. 2 natural vibration frequencies(experimental results)

Natural Natural
frequency frequency

(Hz) (Hz)
1 & 0 8 ik 1145
2 ¥ 240 9 1185
3k 375 10 & 1220
4 % 785 11 % 1275
5 940 12 % 1310
6 975 13 1345
7 iR 1045 14 ¥ 1475
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