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Causes Analysis of Abnormal Grounding Ter-
minal Cracking of Metro Vehicle Axle Box
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Abstract  According to the grounding terminal abnormal
cracking of metro vehicle axle box, the impact factors are stud-
ied and clarified from the terminal crimping quality, cable as-
sembly, physical and chemical analysis of the cracking struc-
ture. Based on the vehicle vibration transmission path of accel-
eration, the stress test of cable support and grounding terminal ,
the root causes of ground terminal cracking are studied. The
test result shows that when passing through ordinary track bed,
the axle box and terminals of the vehicle are subjected to grea-
ter wheel-rail excitation, the grounding terminal stress level is
much greater than that on the vibration absorbing track bed.
Because the inherent frequency of the system consisting of ca-
bles and terminals, wire clamp plates, and cable brackets will
be coupled with the main frequency of wheel-track excitation
on the ordinary track bed, this is considered as the main cause
of the terminal cracking. Therefore, timely maintenance of the
line, together with the optimization of the bracket structure can
suppress the coupling resonance.
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Fig.1 Metro vehicle axle end grounding device and the

cracking positions of grounding terminal
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Fig.2 Plane position after height adjustment of cable

clamp plates
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Fig.3 Comparison before and after grounding

terminal improvement
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Tab.1 Fault statistics of grounding terminal
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Fig.4 Characteristics of noncircular wheel
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Fig.5 Acceleration measuring points of axle box and

cable bracket
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Fig.6  Stress measuring points of cable bracket and

grounding terminal
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Fig.7 Time-domain characteristics of axle box
vibration acceleration
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Fig.8 Time-frequency characteristics of axle box

vibration acceleration
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Fig.9 Time-domain characteristics of grounding terminal

and cable bracket
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Fig. 10 Time-frequency characteristics of grounding terminal
and cable bracket
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Fig. 11  Metro running speed-time cure in typical sections
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Fig. 12 Time-frequency characteristics of axle box in

typical sections
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Fig. 13 Time-domain characteristics of metro axle box

grounding terminal
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