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Simulation Analysis on the Dynamics Perfor mance of the Semi-Active
Suspension System in High-speed EMUs

WANG Kai-ping® LI Jian-feng* XIANG Xian-hu', ZHAO Chang-long? LI Hai-tao?

(2. Zhuzhou Times Equipment Technology Co., Ltd., Zhuzhou, Hunan 412001, China; 2. Nationa Engineering Laboratory for System
Integration of High-speed Train, CSR Qingdao Sifang L ocomotive and Rolling Stock Co., Ltd., Qingdao, Shandong 266111, China)

Abstract: A semi-active damper principle based on sky-hook theory was described. Taking CRH380A EMUs head car as studying
object, influence of sky-hook damping coefficient and time delay of the system on the vehicle dynamics performance was analyzed. The
results showed that: the greater the sky-hook damping coefficient was, the better lateral vibration performance of vehicle was, and the biggest
system allowable time delay turned smaller. So, lateral vibration performance and system time-delay influence should be considered at the
meantime for design of sky-hook damping coefficient. Compared with the passive suspension, the semi-active suspension improved lateral
vibration isolated performance of car body obviously, the average improvement rate of which was more than 20%.

Key words: sky-hook theory; semi-active suspension system; dynamics performance; sky-hook damping coefficient; time delay; high-
speed EMU
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300 km /h
Cy, 60KNSs/m
10 ms 105 ms
1
1
/
ms 1% ms2 % /m: s? 1% IN
2.211 - 0.860 - 0.249 - 5834 0.083
10 1.507 31.8 0.285 66.9 0.078 68.7 9104 0.125
20 1.512 31.6 0.314 63.5 0.088 64.7 9169 0.126
30 1.521 31.2 0.367 57.3 0.096 61.4 9456 0.129
40 1.532 30.7 0.364 57.7 0.098 60.6 9680 0.133
50 1.549 29.9 0.312 63.7 0.094 62.2 9993 0.137
60 1568 29.1 0.284 67.0 0.087 65.1 10243 0.141
70 1.602 27.5 0.272 68.4 0.083 66.7 10257 0.140
80 1.655 25.1 0.299 65.2 0.084 66.3 10 550 0.145
90 1.733 21.6 0.362 57.9 0.092 63.1 10619 0.146
100 1.848 16.4 0.375 56.4 0.110 55.8 10280 0.141
105 2.253 -19 0.985 -145 0.210 15.7 10 057 0.138
100 ms
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60 kN s/m
3.3 100 ms
16%
60 kN /m
80 ms 200 km/h
350 km/h 2
20%
300 km/h
km.h-t
1% 1% 1%
200 1.859 0.483 0.129 1529 17.8 0.355 26.5 0.065 49.6
250 2.083 0.682 0.193 1.607 22.9 0.343 49.7 0.077 60.1
280 2.151 0.828 0.226 1.632 24.1 0.351 57.6 0.082 63.7 1
300 2.211 0.860 0.249 1.655 25.1 0.299 65.2 0.084 66.3 ' 3
320 2.316 0.924 0.278 1.751 24.4 0.479 48.2 0.097 65.1 _2004 26(1) 105-115 '
350 2.409 0.968 0.322 1.834 239 0.505 47.8 0.113 64.9 o ,(), e .
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