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Abstract: Aiming at the safety problem of rash entry in the process of high frequency and long time dynamic test
in rail vehicle production base, a new infrared anti-rash entry system is developed. According to the principle of
infrared alarm, infrared transmitting and receiving devices are symmetrically installed on both sides of the vehi-
cle dynamic test line. The infrared signal reception will be interrupted when the vehicle intrudes unlawfully, thus
triggering the alarm device installed in the vehicle cab, triggering the electrical signal and transmitting it to the
vehicle undergoing dynamic test, and issuing the command to start the vehicle emergency braking system, so as
to ensure the safety of operation. The system solves the safety problems caused by human uncontrollable, equip-
ment signal error, external interference and other factors. Meanwhile, the system is simple and reliable, low cost
and convenient for long—term maintenance in the later period.
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The train is powered on

v

Train activation(driver’s cab key in ON
position)

The emergency braking circuit is established
(the emergency buttons of the cabs at both
ends are not pressed)

Y

Brake logic output
(Train zero speed, <0.5 km/h, closed contact;
Train overspeed, (16)80 km/h, open contact)

v

| Security loop establishmen ‘
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| Train not reconnected ‘
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| Emergency brake mitigation ‘
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Fig.1 Establishment of an emergency braking circuit
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Fig.2 Vehicle braking process analysis diagram
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Tab.1 Emergency braking distance and acceleration
values for different speeds of trains
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Tab.2 Emergency braking distance and deceleration
reference values

Speed/(km/h) Average acceleration/(m/s?) Braking distance/m

40 =1.10 <56
60 =1.17 <119
80 =1.20 <205
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Vehicle signal
input section

Signal transmission
excitation device

;

Host alarm device

Infrared transmitter

. -
and receiver

Specd/ frequen- el e ki
(km/h) cy tion/ tion/ distance/
(m/s?) m (m/s?) m
1 1.28 190
80 2 1.31 186 1.29 188
3 1.29 188
1 1.51 94
60 2 1.52 92 1.51 93
3 1.51 94
1 1.57 39
40 2 1.54 42 1.55 40
3 1.55 40

_|Central in formation
processing section

Sound and light

\

Power section
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Fig.3 Structure diagram of infrared alarm device
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Fig.4 Infrared emission and reception part of the setting
diagram
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Fig.5 Schematic diagram of the host appliance interface
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Fig.6 Schematic diagram of signal transmission excitation

device
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Fig.7 Structure of infrared anti—aggressive device
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aggressive device
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Tab.3 Specific test data

Car number Date Error values
0223 2018/1/18 0
0224 2018/2/25 0.3
0225 2018/3/10 0
0226 2018/3/29 0.2
0228 2018/4/30
0229 2018/4/10
0230 2018/5/31
0231 2018/5/5 0.2
0232 2018/6/30 0.3
0233 2018/6/6 0
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