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Tab.1 Freedom of metro vehicle system
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Fig.1 Nonlinear dynamic model of metro vehicle
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Tab.2 Critical speed while air spring loses air
TH 1EH KA
Il 33 T /(km/h) 207 168

3 ERBERSKSTHERYE

SR 1) T R S R TR i S A )T T R A e M K A AT i S ) AR o )P R A
5 ) U R R AT 2 AU UL, T A Bk A A Lk B 7 S BT T B R A S R ORI Y
SRR TSRS s AT R R B Oy 30~120 km/h, R 8% O B BGE , HUIE RN R 96 B T4



" R % E K ¥ ¥R 2019 4F

% K GB5599-85 R EAT PEMY .

B o3 SRR T B MR R TR TS A R ] 3 RN 4 B . NI 3 AT Y 8 [ R R
Jo LR A ) A ) AR bl s S E RS G I O, NIE] 4 FTRITE A B AT B T, 2 A AR R AU HE
BRI I ) PR B R T B IE R T R m PR, 23 IEHRAE T, 7E 30~120 kn/h i2
T3 BV N, 4 A o) S AR MR (E X 7E GBS5599-85 AR “Hi " e BRI A 2.5 LUIN, (B2 8K U 7 18] -5
PESE bR 75 B2 75 31 60 km/h B 2 28 8 GB5599-85 b (19 “OL” G R EEAA 2.5, 763 BE 100 km/h B, & 4
i GB5599-85 FRfE Y “ A% "G B EE(H 3.0, R I IEIZ Bk S50 IC B DL T, 25 395 R AR M 4k 42 4 (1) 3 [
Rt R ma R H K, DRI M Bk A A 02 B e AR v IO o s A EOIR S A WE I, AR IE M Ak A L A RRus
110 I HNEL 4 300 LA b8k 2 400 A7 3 B 0 [ S 1) 5 i th AR R, 22 258 A0 e RO R IR A 7 ik
JE Al 25 B AT 2 ] AR R H8 45

221 3.4
1k 3.2F
3.0F
20
# oL 1 2.8F
g o 2.6F
B-1.8+ s o4l
= EZA
& 1.7 & 22|
1.6 2.0
150 1.8r
1.6+
1.4+ 6
| | | | | 1.4 1 | | | 1
20 40 60 80 100 120 20 40 60 80 100 120
HJE/ (km/h) HRE/ (km/h)
B3 #EFER B4 EmERGE
Fig.3 Lateral sperling value Fig.4 Vertical sperling value

4 FHEHELASERETHZREMH

I 80 1 fih — 590 5 g UM R A7 23 AR R AL, IR 4h S M Bk A IR R M Bl g 2R R R A3 A i ek A
Wiz B AR T e bk TH 2 A P i 0 sk R 36 [ G, il 2R 2k I B SO B AN 3 R, SR
GB5599-85 i iy # 54 1] F1 RS HIURE m) 1 BB R BORN A4S BN AR IX 4 DR R ORVEE s AT I e ek

®3 HEEREERIBITEE

Tab.3 Curve line setting and running speed
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Dynamic Performance of Metro Vehicle During the Air Loss
of Air Spring

Jiang Yiping, Zhu Haiyan, Yang Chunhui

(School of Mechatronics & Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract:In order to study the influence on dynamic performance of metro vehicle during the air loss of air
spring, the nonlinear dynamic model of metro vehicles and the stick—slip contact force model of air spring in the
state of air loss were established. And the critical speed, derailment coefficient, lateral wheelset force,wheel rail
lateral force,wheel unloading rate and Sperling value of the metro vehicle in the normal state of the air springs
and the air loss of the whole vehicle air spring were calculated and compared. The results show that the critical
speed of the metro vehicle is reduced, and the derailment coefficient, the wheel unloading rate, the lateral
wheelset force and wheel rail lateral force, and the lateral and vertical Sperling value of the metro vehicle in-
creases obviously when air spring loses air. Since the derailment coefficient and vertical Sperling value are af-
fected significantly, the state of the air spring deserves more attention to ensure the smooth and safe operation of

the metro vehicle.
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