2020 &£ 2 A
Feb. 2020

®10%E F£2H 2 B8 it E M5 M A

Vol.10  No.2 Intelligent Computer and Applications

thE4r2S. U213.1+4065 XEkERER: A

EMHPFEMRENRZZITERAR

B, SebeAe ) KRR, 2551
(L TR AR K W B 20 4B, LI 201620)

XEHS: 2095-2163(2020)02-0215-06

B OE. ATRIEMIEN G E fe i E TR —Fr BRI R S AA D A%, QIR AAR R 50N Z R 248 X%
M) A A S L MR ST ARALE AR 7 R B ATAT A B A O M R R O R R Ak S R AT L R R 2
R 5L BLAE B kA ;18 1E Solidworks & 48 3% XA & 546 224, B E AN T & R ALV 2 M) 2 9] 69 SR AL TR E
IR SR AR IS 4209 T S0 3BT Workbench sHA& M M ATH N F oM RGBT LR FTHIZAL, B R FEHFMEEE
#RAJEL] mm AR AR ER,

T AR FHAN R, Mk BTN

Research on non-contact detection system of contact rail

FENG Shuo, CHAI Xiaodong, ZHENG Shubin, LI Liming
(School of Urban Rail Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to improve the accuracy and efficiency of contact rail detection, a contact rail non—contact detection system is
developed, which includes exploring the measurement principle of the detection system, the structure design of portable detection
vehicle and detection arm. The detection method of contact rail is studied. Laser is irradiated on contact rail and running rail by laser
structural light source, and the measurement parameters are obtained to realize non—contact detection. The structure of portable
detection vehicle and detection arm is designed by Solidworks, and the hardware detection platform is built. The bolt strength
between mechanical structures is checked to verify the reliability of the bolt connection, and Workbench is used to realize static
analysis of the detection arm structure; finally, through the laboratory verification system, the pull-out value and the guide value

error are within+1 mm, which meet the design requirements.
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Fig. 1 Basic structure of detection system
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Fig. 2 Schematic diagram of non—contact detection

P A SR 1) 2 A B R AR W DL
Hok B0 S KPS MR i E o U
EATLASRR N

1
L= ?(acosa +bcosB +c) + W+ M (2)

23 EMHSEERNEEMEZX

MRl AT S50k AR, B B A IR
BAMH o b WEREZ AR AL, 7T LATH3E 2 fh B i ir
fE',

WE 2 frs, G REs 3 B EEh J, 15
RIS 3 BEATHULIM IR 50 v, BRAELIR ST, i
BRI 3 kB EOE S K L, (H % E ]
e R A A I S BAE O () 2w A% R IE ) | B 5 R R
BAL RS 3 I EAE K O ) R AR AX I RAS )
FEEATLIRR R

H=Jd -AX* +7Y, (3)

L 3 %, B 2 A S 4 2235 7E R MU 1Y A
S, AT SN T & G R, B B
4 B R E LIRS 5K T T (e £ 0, BHIE
B AD B AD BE B Sy 7605, 7T LAGH i
Wi d B 5 B PR A, % A A RO
GAE SR I i R P 2 et B 16 O DR RS (16 2
TR HIE ) | AX 235 1 22 303 1 4 1O i B 0, 72
S 3 P B.C S, BE .CF W LIFE R B B ks
4 BSBRIBEA TSy FE55

S LTS AR AX T IR
_ | Swi — Smie |

J1 4 tan’6
g A AT L S

S:”JJ _S i .
H:Jd2_< W Iﬂlb) +Y (5)

1 + tan’0

AX (4)




BRI, S AR A I R GBS T 217

P F% ik AX

B3 ®wurFEnREE
Fig. 3 Offset generated by detection
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Fig. 4 Working state of portable inspection vehicle
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Fig. 5 Folding state of portable inspection vehicle
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Fig. 6 Structural grid division of mechanical arm
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Fig. 7 Strain nephogram of mechanical arm structure
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Fig. 8 Stress nephogram of mechanical arm structure
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Tab. 1 Measurement parameters of contact rail mm

MESH S PR hrfERZE RS
P 5 1550 <0.5 <0.8 +1
SRl 190 <0.5 <0.8 £1




#20 PR, 4 R R R ST S0 219

IR 2 52 R DU Fe S K i e %
B T 1 1 UL I S 15 K e
F S a B0, HBLIERSES 4 WIS ERAE Sy, , EAT
BEARCEWE o b L, AT (1) B 3 A R
DR o B L, FRIE ;0 7T 38 o b ik L | 2 v A
SR, SR IREETIR 15 A0, e R L
ST S AT MR SR FR B A 9 o GRS

. Fig. 9 Test environment
% 4% B[
%m,ﬁ*ﬁ%IE/H%Jb%% 2\%‘:_{ 30 %2 ?.\‘Lﬁﬁ?ﬂ‘]%ﬁ?ﬁ—'ﬁ&bﬂ

Tab. 2 Measurement data and processing of pull-out value mm
8 T 1 T 2 T 3 WA 4 WA 5 I fE R 22
a 1 550.2 1 550.7 1 549.6 1 549.8 1 549.5 1 549.96 0.493
b 1 550.0 1549.2 1 550.2 1 550.2 1549.8 1549.88 0.415
c 1549.8 1550.2 1549.6 1550.2 1550.3 1 550.02 0.303
d 1 549.8 1 550.2 1 549.6 1549.2 1 550.2 1 549.80 0.424
e 1550.8 1550.7 1550.7 1549.6 1 550.8 1 550.52 0.517
f 1549.7 1 550.6 1 550.6 1549.5 1549.8 1 550.04 0.522
g 1549.2 1550.2 1550.3 1550.3 1549.2 1.549.84 0.587
h 1 550.2 1549.7 1549.5 1549.2 1 550.2 1 549.76 0.439
i 1549.2 1549.5 1 549.6 1550.3 1550.3 1549.78 0.497
j 1550.8 1 550.6 1 550.6 1549.5 1550.7 1 550.44 0.532
k 1 549.6 1 550.8 1 549.8 1 550.7 1 550.7 1550.32 0.572
1 1549.5 1 550.6 1549.9 1549.2 1550.3 1 549.90 0.570
m 1550.8 1549.5 1550.7 1550.8 1 550.6 1550.48 0.554
n 1 549.6 1 550.6 1549.2 1549.2 1 549.5 1 549.62 0.576
0 1549.9 1550.7 1 550.7 1549.9 1550.8 1 550.40 0.458
£3 SHENERRESLE
Tab. 3 Measurement data and processing of guide height mm
(A I EE(E 1 A 2 M EE 3 M EE{E 4 MEE 5 FEE Brifefi 22
a 198.7 199.7 198.8 199.4 199.3 199.18 0.421
b 199.2 199.6 199.6 198.8 199.7 199.38 0.377
c 198.7 198.6 198.6 198.2 199.5 198.72 0.476
d 198.8 198.6 198.2 198.8 199.3 198.74 0.397
e 199.3 198.2 198.8 198.7 198.2 198.64 0.462
f 199.7 198.8 198.9 199.6 199.7 199.34 0.451
g 199.2 198.8 198.6 199.2 198.7 198.90 0.283
h 198.8 199.7 198.9 199.4 199.6 199.28 0.409
i 199.7 198.8 199.6 199.7 199.3 199.42 0.383
j 199.4 198.5 199.5 198.5 199.5 199.08 0.531
k 198.2 198.1 198.1 198.6 198.8 198.36 0.321
1 199.5 198.6 199.7 198.5 199.5 199.16 0.564
m 198.1 199.1 198.2 198.5 199.2 198.62 0.507
n 199.3 198.9 198.2 198.5 198.6 198.70 0.418

o 199.1 199.5 199.6 199.7 199.7 199.52 0.249
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Fig. 10 Indication error of pull-out value
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Fig. 11 Indication error of guide height
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