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Abstract [ Objective] The stray current generated during
the operation of urban rail transit vehicles with rail backflow
method will cause electrical corrosion to nearby metal objects,
while the special rail return mode can solve such problems. It
is necessary to comprehensively analyze the matching relation-
ship between the backflow device of urban rail transit vehicles
and the special rail. [ Method] Based on the structural param-
eters of bogies, backflow devices, running rails and special
rails of urban rail transit vehicles, as well as their suspension
parameters and gauges, a vertical and horizontal dimensional

chain analysis method is innovatively established by analyzing

. 284 .

the structural matching characteristics between the backflow de-
vice and the special rail. The spatial size matching relationship
between the vehicle backflow device and the special rail of an
urban rail transit vehicle under six working conditions is
checked. The vehicle dynamics simulation model with back-
flow device is established by SIMPACK simulation software.
Whether the vertical contact pressure between vehicle backflow
device and special rail is within a reasonable range during train
operation is analyzed under four working conditions. [ Result
& Conclusion] The checking of the spatial size matching rela-
tionship between the vehicle backflow device and the special
rail shows that partial structure of the backflow device needs to
be adjusted. Simulation analysis verifies that the vertical con-
tact pressure between the vehicle backflow device and the spe-
cial rail is within a reasonable range.

Key words urban rail transit; vehicle backflow device; spe-

cial rail; matching relationship
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Fig. 1 Diagram of urban rail transit vehicle backflow device

and the special rail structure
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Tab.1 Vehicle dimension symbols affecting vertical dimensional chain assembly rings
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Tab.2 Running rail dimension symbols affecting the

vertical dimensional chain assembly rings
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Tab.3 Special rail dimension symbols affecting the

vertical dimensional chain assembly rings
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Fig.2 Diagram of backflow device and special rail
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Tab.4 Vehicle dimention symbols affecting horizontal

dimensional chain assembly rings
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Tab.6 Special rail dimention symbols affecting horizon-

tal dimensional chain assembly rings
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Fig.3 Diagram of backflow device and special rail

horizontal dimensional chain
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Tab.7 Carbon strip width and special rail contact

surface width
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Tab.8 Calculation results of vehicle and special rail struc-

tural dimensions based on dimensional chain analy-
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Fig.4 Matching state of vehicle backflow device and

special rail under working condition 1
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Fig.5 Matching state of vehicle backflow device and

special rail under working condition 3
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special rail under working condition 4
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Fig.7 Matching state of vehicle backflow device and

special rail under working condition 5

6) T.OL6: TAERAT, [ml i e & 7 2 ) B B2
BT R A ) ) A BRI S, & B UR AR ) )
Fi i R AL ), Bk g M A 5 % U =S, B D, =
38.5 mm,/NTEET G,/2 F1 G,/2 HIERAE (L3R
7). TOL6 AR B S L A I RS
WK 8 FiR .,

3 EWERKESETRAYMMZEMENTE

T o3 A e S L R 3 S
- 287 -



URBAN MASS TRANSIT

P | [Besmm Al BRI
‘ ‘ LA
T- \L: : 72 mm

- —[R \\\Al B
Al BERR

WA EEE R Al SRR

K8 T 6 T AimisE S L T ERE

Fig.8 Matching state of vehicle backflow device and

special rail under working condition 6
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Fig.9 Whole-train dynamic simulation model of vehicle

with backflow device
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