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Impact of City Railway EMU Elastic Suspen-
ded Equipment under Carbody on Vehicle Vi-
bration and Ride Comfort

WEI Haiju, DENG Rui

Abstract To study the influence of the parameters of suspen-
ded equipment under carbody on the elastic vibration of city
railway EMU carbody, a refined finite element model of the
carbody and a rigid-flexible coupling dynamics model are es-
tablished. According to vibration isolation design principle, an
elastic suspended device is designed corresponding to trans-
former and air-source device under carbody, and the corre-
spondent installation frequency and dynamic stiffness are ana-
lyzed respectively, as well as the impact of the elastic suspen-
ded device on passenger riding comfort. Under working condi-
tion of train running at highest speed of 140 km/h, in different
designs of elastic suspension frequency, the total amount of ve-
hicle floor vibration acceleration is calculated based on ISO
2631 index. Results show that the elastic suspended device can
effectively reduce the vehicle elastic vibration, improving the
ride comfort.
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Fig.1 Finite element model of train body
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Tab.1 Transformer suspension frequency and

dynamic stiffness

A RIEE/ (N/mm)

*/Hz Ml A 2 M3 M4
5 740 732 724 714
6 1072 1058 1042 1023
7 1324 1324 1352 1352
8 1652 1 652 1 645 1 645
9 1910 1879 1853 1828
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Tab.2 Suspension frequency and dynamic stiffness of

transformer air-source module

M SINIE/ (N/mm)
/Hz A M2 M3 M4
5 68 79 71 78
6 101 113 102 112
7 135 151 142 155
8 176 195 184 204
9 222 249 233 256
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Fig.2 Diagram of each transformer suspension point number
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Fig.3 Diagram of each air-source module suspension

point number
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Fig.4 Rigid-flexible coupling dynamics model of train
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Tab.3 Comparison of the first 5 orders of the two models

RN SN MI-ZE# G S s

Bk BRI, Sy o
/%

Hz #i % /Hz

S 8.451 7.928 6.19
oAk — A i S 8.886 8.684 2.27
/E0F N VA e 9.848 9.779 0.70
— B 11.199 10.908 2.60
NI 11.844 11.791 0.45
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Tab.4 Criteria of vibration comfort evaluation
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Tab.5 Total vibration acceleration of each test point under different suspension modes at the top speed of 140 km/h

R R AR 3h N R B R R (R SN R/ (m/s?)
URE R A T S
(m/s?) 5 Hz 6 Hz 7 Hz 8 Hz 9 Hz

AR A% T Hi AR 0.3108 0.3039 0.303 4 0.302 0 0.296 4 0.306 1
KB R 0.310 8 0.305 5 0.306 8 0.309 0 0.300 9 0.306 1
AR — AL vty H AR 0.309 1 0.306 4 0.307 1 0.305 9 0.303 8 0.306 5
LR A S AR 0.385 6 0.377 5 0.377 8 0.375 6 0.370 8 0.379 2
ZEARHAR 0.285 1 0.278 5 0.278 3 0.277 9 0.272 4 0.280 5
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