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Simulation model of air braking system for subway train

ZUOQO Jian-yong, WANG Zong-ming, WU Meng-ling
(Institute of Railway and Urban Mass Transit. Tongji University. Shanghai 200092, China)

Abstract: The structure and operating principle of air braking system for subway train were
introduced. The modelling methods of three basic types of pneumatic components including
capacitive, resistive and inductive unit were explained. The simulation model of air braking
system was built based on the similarity principle and the AMESim. The models and simulation
parameters of load valve, EP unit and relay valve were analyzed. The characteristics of brake
cylinder and Cv pressures were discussed under service brake, emergency brake and phased
brake, and the result was verified by test bench. Analysis result shows that Cv pressure response
is faster than the pressure response of brake cylinder in service and emergency brake, the
maximum delay is no more than 0. 5 s, and the stabilities of both pressures are equal. It takes less
than 1.5 s when brake cylinder pressure rises to the constant pressure in emergency brake, and
the value is less than 2. 2 s in service brake. Regarding phased brake, brake cylinder pressure and
Cv pressure follow better. In test, stabile Cv pressure is about 15 kPa higher than brake cylinder
pressure because of the damping effect of internal rubber parts of relay valve, but the error does
not affect the normal use of relay valve. 1 tab, 9 figs, 15 refs.

Key words: subway train; air braking system; modelling and simulation; AMESim software;
emergency brake; service brake
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Fig. 1 Air braking system of metro vehicle
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Fig. 2 Simulation model of air braking system
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Fig. 4 Simulation model of load valve
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Tab.1 Parameters of relay valve model
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Fig. 5 Model of relay valve
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Fig. 6 Simulation results of service and emergency brake
250 300
| - =% sy < | (_________C —Cvk
200 y - - - WE GRS
o © 2000 |
g 150 g :
R R I \
4 100 4
4 = 100 | \
\
50 \
\
N
S~ Il 1 L 1 S L J
0 5 10 15 20 0 4 8 12 16 20 24 28
It /s i [8)/s
(a) W HIHZY
BT B 200 -
Fig. 7 Simulation result of phased brake 600 - P —— CVE H
sob | - WHELE R
<
& 400 i
R s00F |
o) 300 I' \\‘
200 f \
\
100 F \
L 1 L 1! \ L 1 1
0 4 8 12 16 20 24 28
B [8)/s
(b) EZ2HI3)
B9 S5 R 2 gl 2
Fig. 9 Test results of service and emergency brake
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