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Fig.1 The finite element model of the ready state of intercity train
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Tab.1 Modal calculation results of body work
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2

Tab.2 Vertical dynamic stiffness of vibration isolation component under each suspension frequency /..,

/Hz 1 2 3 4
5 740 730 725 715
6 1 070 1 055 1 045 1025
7 1 455 1435 1420 1 400
8 1 900 1 875 1 855 1825
9 2410 2370 2 345 2310
2
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20 s , , , 2,
3 N 80 Hz o
48.4 Hz,
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Fig.2 The measuring point position of transformer
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Fig.3 The vibration characteristics of transformer in
frequency domain
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Fig4 Comparison of frequency response curves under different suspention frequencies
0.001 6 R 0.008 -
0.001 4 0.007 |
0.001 2 0.006
% 0.000 1 % 0005¢
g ot
<0.000 8 = 0.004r
0.000 6 0.003
0.000 4 0.002
0.000 2 0.001F ‘_A/?/J
Mo Al 0.000 ==L :
0.000 0 s o 47 475 48 485 49 495 50
/Hz
(a) 3~9 Hz (b) 47~49 Hz
5
Fig.5 Comparison of frequency response curves between rigid and elastic suspension
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Fig.6 The rigid—flexible coupling model of the ready state of intercity train

3
Tab.3 Comparison of main low—order elastic modal
/Hz /Hz 1%
8.455 7.927 2 6.24
8.887 8.631 2 2.88
9.842 9.771 5 0.72
11.191 10.904 9 2.56
11.848 11.796 4 0.44
, 140 km/h, .
3.2
ISO 2631-4 , 4 €,
4 4
, , 0.1~80 Hz Tab.4 The relationship between the total amount of
- vibration acceleration and the subjective feeling
. 4 /(m/s?)
° <0.315
0.315~0.63
’ 0.5~1.0
, 5, 0.8~1.6
, 1.25~2.5
’ A >2
) 0 , 4 ) ,

o

(€)1994-2021 China Academic Journal Electronic Publishing H(Z)use. All rights reserved. “http://www.cnki.net
5 Hz s 5 Hz



12 2019
5
Tab.5 Total amount of vibration acceleration at each response point m/s?
5 Hz 6 Hz 7 Hz 8 Hz 9 Hz
0.243 6 0.237 2 0.237 9 0.238 8 0.240 0 0.241 0
0.226 1 0.225 3 0.225 6 0.225 3 0.225 4 0.225 5
0.343 2 0.336 5 0.336 7 0.337 8 0.338 9 0.339 8
0.203 5 0.198 0 0.198 5 0.199 2 0.200 0 0.200 8
4
1) )
5Hz 1~4 740,730,725,715 N/mm
2) b b
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Stiffness Design of Elastic Suspension for Transformer under

the Intercity Train

Li Zhehao, Zhou Jinsong, Liu Guoyi

(Institute of Railway and Urban Mass Transit, Tongji University, Shanghai 201905, China)

Abstract . By designing the stiffness of elastic suspension for the transformer under an intercity train, the natural

frequency range of the transformer system (suspension frequency) based on the vibration isolation theory was deter-

mined during the design process. Then, the design scope of suspension stiffness was obtained according to the sus-

pension frequency range and different suspension stiffness was established. The frequency response characteristics

of bodywork floor under transformer excitation and the running comfort of the vehicle under air spring excitation

were analyzed and compared. According to the results of comparative analysis, the optimal suspension frequency of

the suspension system was 5 Hz. By comparing the vehicle using this elastic suspension with the vehicle using rigid

suspension, the vertical vibration acceleration of the bodywork floor was greatly attenuated and the running comfort

of the vehicle was-obyiously improved, which indicated that the design method adopted,was correct;

Key words: intercity train; design of suspension stiffness; vibration isolation theory; frequency response; running

comfort



