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Research on Online Detection Technology for
Metro Non-contact Interaction Between Col-
lector Shoe and Contact Rail
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Abstract The principle and system composition of online de-
tection technology of metro non-contact shoe-rail relationship
are introduced. Based on Guangzhou Metro Line 4 and Shang-
hai Rail Transit Line 17, the shoe-rail relationship test is
carried out. Results show that under different train speeds, the
detection accuracy of the contact rail geometric parameter de-
tection system meets the requirements, and the shoe-rail arcing
detection can obtain the running state of the collector shoe con-
tact rail in real time.
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Fig.1 Schematic diagram of contact rail geometric parameter detection
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Fig.2  Arcing spectrum characteristic curves of sunlight and

catenary
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Fig.3 Structure diagram of non-contact shoe-rail relationship

online detection system
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Fig.4 Schematic diagram of optical acquisition system
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Fig.5 Contact rail height-train operation distance curve at

Line 4 Huangshi interval
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Fig.6 Contact rail deviation-train operation distance curve at

Line 4 Huangshi interval
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Fig.7 Contact rail deviation-train operation distance curve at

Line 4 Xinshi interval

------ E 5 EE
— YRI5 EIEAE

FEM/mm
Lo o

2 00200 300 400 500

BIZEZATHEE/m

a) B 484777 1)k 1E 4]

------ M SR B
£ 1 — BRI EHEEM
£
= o " Y
o
i

B
b

l(l)O 2(IJO 3(1)0 4(1)0 5(1)0
B 4655 4755 8 /m
b) G ABATTT 0 K ST
K18 4 S X Rl B AU 22 (-5 ZE s 1T RE B i 4k
Fig. 8

(=)

Contact rail height difference-train operation distance

curve at Line 4 Xinshi interval
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Fig.9 Contact rail height-train operation distance curve at dif-

ferent operation speeds
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Fig. 10 Contact rail deviation-train operation distance curve at

different operation speeds
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Fig.11  Curve of down line shoe-rail arcing rate at Line 17

Donghong interval
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Fig. 12 Curve of down line arcing maximum duration time at

Line 17 Donghong interval
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Fig. 13 Curve of up line shoe-rail arcing rate at Line 17
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Fig. 14 Curve of up line arc burning maximum duration time

at Line 17 Donghong interval
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