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Improvement Measures for Metro Vehicle
Axle Box Grounding Terminal Fracture

MA Xiaolong, YANG Jing, GUO Zhirui

Abstract When train is passing track bed of some intervals,
its wheel-rail excitation can cause coupled resonance of axle
box cable bracket, resulting in abnormal fracture of the axle
box grounding terminals. Targeting this problem, finite ele-
ment model is established for simulation, and the inherent mo-
dal characteristic of the original bracket is identified through
hammer test. According to vibration transmission path analy-
sis, the primary transmission path is identified to be rail —axle
box —wire splint —bracket —grounding terminal, and rail —
axle box —grounding terminal is the secondary path. Optimi-
zation schemes of bracket and terminal are proposed according-
ly. The test results from high frequency excitation vibration test
bench indicate that the scheme with short cantilever is better
than that with variable cross-section, and modifying the termi-
nal structure can also decrease stress level. The line verification
test results show that the optimization scheme with 8§ mm thick
short cantilever can drastically decrease the stress level of
bracket and terminal, demonstrating evident improvement.
Key words metro vehicle; axle box grounding terminal;
cable bracket; abnormal fracture
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Fig.1 Improvement measure for axle box grouding terminal
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Fig.2 Finite element model of cable bracket
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Fig.3 Hammer test of cable bracket

=
b) R AR
B4 8Nt SR A

Fig.4 Diagram of cable bracket improvement scheme
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Tab.2 Statistics of the first order modal characteristics of
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Fig.5 Diagram of grounding terminal structure
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Fig.7 Stress time-frequency characteristics diagram of

grounding terminal
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Fig.8 Stress time-frequency characteristics diagram of

grounding terminal in improvement scheme 5
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Fig.9 Terminal stress amplitude of different bracket schemes

34.82

i F7E A/ MPa

3.4 mFHAZRKE

BTG 6 B A2 2, T R B Bt - 1 5 4K 0
FIF R ARG 5 HEA AR % 0 ~ 150 Hz (14943
IR, BB ) BHURRAE B A B 10 B R, AR
b5 32 sty - 1 F1 IR E A 3. 40 MPa, #8J7 ik Jr %6
13—~ 1y 7 R (34. 82 MPa) [ Ik 129 90% .,

R.73/MPa
120
3.40
110 2.80
2.40
N o100 2.00
1@
= ook 1.40
\ 1.00
8o 0.60
70 ARSI BRI | [Mo.17x1078
100 200 300 400 500 600 700
EEVE
P10 i AR50 B BRI 1]
Fig. 10  Stress time-frequency characteristics diagram of

new terminal
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bracket in line test
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