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Analysis of high speed trains’ interior structure noise

L1U Qiusheng, QIAN Ping, LI Zhangguo, CHEN Xue
(Institute of Mechanics, Chinese A cademy of Sciences, Beijing 100190, China)

Abstract: In order to study the harshness of high speed trains’ carriages with structure noise, improve
interior acoustic quality of the carriages, based on the finite element method, the vibre-acoustic
coupling model is established to research noise of CRH high speed trains’ carriages by using Virtual
Lab A coustics in this paper. By the analysis of the structure modes, the cavity modes and response of
the vibre-acoustic system, we find that the frequency of the structure modes and the cavity modes are
very close at 21. 24 Hz and 35. 53 Hz, which is easy to produce resonance. T he pressure of field point
presents strong-weak alternant distribution and the boundary is obvious, the interference fringe in-
creases along with the increasing frequency. T he pressure of the field is larger from 20 to 38 Hz
frequency band, sound pressure level is above 80 dB.
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(a) Z5 10K (18.91Hz) (b) 13K (22.02Hz) (c) FH22H (31.28Hz) (d) 5396 (41.34Hz)

2

Fig.2 Model vibration shapes of carriages structure

1. 225 kg/ m°, 340 m/s,
, : 0~ 300 Hz, 3,

(a) 21T (7.15Hz) (b) 558k (55.94Hz) (c) #15H (65.72Hz) (d) 428 (97.96Hz)
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Fig.3 Model vibration shapes of acoustic cavity
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(b) 24Hz (c) 28Hz (d) 32Hz

(e) 36Hz (f) 40Hz (g) 44Hz (h) 48Hz
4
Fig.4 A coustic field responses of different frequencies
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