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Reproduction simulation of emergency brake fault feature for subway train
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Abstract; The working principle of emergency braking loop and the characteristics of emergency
pneumatic braking system for subway train were introduced. The diagnostic rules of the faults of
emergency electromagnetic valve were provided based on comprehensive braking command and
volume-chamber pressure of relay valve. Three kinds of fault characteristics for emergency
electromagnetic valve are analyzed respectively corresponding to three kinds of cases, in which
emergency brake was invalid with emergency braking command. emergency brake occurred
without emergency braking command and volume-chamber pressure of relay valve was abnormal
without emergency braking command. The detailed process of fault diagnosis for emergency
electromagnetic valve was analyzed. The pneumatic braking system model was set up by using
AMESim, three types of faults were simulated based on fault reappearance method, and the
contrast test of the first type fault was conducted on the pneumatic control test bed. Test result
shows that in triggering the emergency braking signal under normal condition, the volume-
chamber pressure delays 1. 1 s and reaches its goal. Under artificially disconnecting the signal

wire of emergency electromagnetic valve and triggering the emergency braking signal, the
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volume-chamber pressure is zero and remains unchanged. After 2. 6 s, the system alarms the

faults of emergency braking electromagnetic valve. So, the braking system model can effectively

represent the emergency braking fault features, the fault feature identification method is feasible

based on braking command and volume-chamber pressure of relay valve, and it can be used for

emergency braking fault’s on-line monitoring and service status tracking. 13 figs, 20 refs.
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Fig. 1 Emergency braking loop
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Fig. 3 Fault diagnosis flow
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Fig. 4 Simulation model of pneumatic braking system
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Fig. 6  Simulation model of pneumatic braking system for train
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Fig. 7 First kind of pressure curves
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Fig. 9 Second kind of pressure curves
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Fig. 13 Fault reproduction test result
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