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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 with 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
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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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Speed/ werern, Braking O i
(km/h) 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
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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




53 4

B SRR A 2 BB R S i 107

LA 2 A TOLHORIRRE o Xt 3 & 445
— AR SRR A, O R R B R 4 T X
S R AR B2 A =X A B N A R AR AR AT G
IR | 4T AR H ke K A5 B A A 45 s LY,

FHLLE Bk H T L ALS 8 HB-5050 B M) 4%
e ke R R P B
PO o A5 A A A, HoBE DR IR A&l 5
TN o B EHLAE R R O R R PH AR 4 o2 i 4
I LL AN AT 5 B fih & L PR i e ) O 3E i
S D LS B

Tamper
switch

Warning Power

SIM card

O.utpl}t sign  interface Anti—
circultBackup  Siren  Settings

. disassembly
power interface  button

control
switch

M5 ENEEROTEHE

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

33 A& E#HKETERE

RS T AW B R CEE, WA 8 B
N GG A IR HOE PN A LD R G IO
BTG DX By B R E AU I RE (RS b
BLAAT H TTfih s 4k 4% | HCIE S 7E AL B 5
50 Y i, OHG P 20k PR A PR A G Tl 5P  FLR
M DCI10V IELRi S AME R 1.0 mm* 2645 H 1 H e
R HAR AT 26-K12 A% A , (8 24k fL 285

FLER IR 2 2 Sl PR 1 B 1) DA e OB e X o
kLR 26-KO07 2k H, , 48t fin ' 2 il sht9
w
O
= =26-VIl  =26-VI2 =26-V02
g +PCEC  _  +PCEC _ +PCEC
I ~ A
=26-V10
+PCEC < < <
a 2 a §£
21 :
:32/31733 00 & g
g

=26-K10 =26-K11 =26-K12

Train zero speed 1 Train zero speed 2 Train speeding

B8 IshkBE#txETIERE
Fig.8 The working principle of the infrared anti-
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 0
0229 2018/4/10 0
0230 2018/5/31 0
0231 2018/5/5 0.2
0232 2018/6/30 0.3
0233 2018/6/6 0
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