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Component Fracture Cause Analysis and Op-
timization of B-type Metro Vehicle Axial
Grounding System

HAO Zichao, CHEN Enwei, DING Kai, ZHAO
Xinlun, SUN Chenglin

Abstract  The bracket-cable system composed of axial
grounding cable, grounding terminal, bracket and wire splint
of B-type metro vehicle is studied. The structural characteris-
tics of the component fracture problem are systematically ana-
lyzed, the structure and component distribution are optimized
from aspects such as bracket structure and cable fixing method.
Based on the modal analysis and harmonic response analysis of
the bracket-cable system, the maximum amplitude point of the
cable is studied, and the fixing method of the cable is opti-
mized. After optimization, the natural frequency of the system
is improved and the resonance of bracket-cable system with
wheel-rail and axle box is possibly avoided, thereby improving
the service life of the components.
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Fig.1 Typical bogie axial grounding structure of

B-type metro vehicle
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Fig.2 Primary optimization scheme of bracket-cable

system structure
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Tab.1 Material parameters of each component of bracket-

cable system
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Tab.2 Natural frequency and vibration modes of bracket-

cable system
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Fig.4 Simulation results of bracket-cable system for the first

6 order modals
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Fig.5 Distribution of cable vibration amplitude
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Fig. 6 Simulation results of bracket-cable system after second-

ary optimization
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Tab.3 Modal analysis of bracket-cable system after

secondary optimization
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Fig.7 Detailed optimization scheme of bracket-cable
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