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Abstract

ensure emergency braking performance under electric braking,

[ Objective ] To reduce friction brake wear and

a safety monitoring device based on a two-stage emergency
braking control is installed on Beijing Subway Airport Line ve-
hicles to manage the emergency braking process. [ Method ]
Starting from the control method, the device switching method

for the two-stage emergency braking control mode is elucida-
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ted. The device is equipped with multiple speed acquisition
channels to monitor multi-channel axle speeds in real-time, cal-
culate the vehicle running speed, braking acceleration, and
braking distance, establish the vehicle emergency braking con-
trol performance, and control the traction or braking system to
apply emergency braking. During the vehicle emergency bra-
king, the device prioritizes applying Level I emergency braking
by controlling the vehicle traction and braking systems. When
the performance of vehicle Level I emergency braking does not
meet the requirements, the device switches to send emergency
braking commands to the traction and braking systems, chan-
ging the method of applying emergency braking, and control-
ling the vehicle to apply Level II emergency braking. [ Result
& Conclusion ] Field tests and on-board operations validate
through inspection that the average criterion for device braking
acceleration is approximately 1.26 m/s’ under the condition of
40 km/h train speed. The actual average braking acceleration is
around 1.27 m/s”, indicating that the computation model con-
forms to the actual state of the vehicle emergency braking. The
braking performance meets the braking acceleration require-
ments, effectively leveraging the vehicle electric braking capa-
bility while ensuring emergency braking performance. This ap-
proach reduces frictional wear of the vehicle braking system,
lowers the risk of wheel slippage, and enhances vehicle availa-
bility.
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Fig.1 Interface of safety monitoring device
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Fig.2 Diagram of emergency braking control mode switching

circuit for safety monitoring device
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Fig.3 Instantaneous acceleration braking performance curve

under Level I emergency braking control mode
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Fig.4 Braking process curve of safety monitoring device in
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