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Reliability Analysis of Vehicle Axle Box Spring Basedon RAMS—-FTA-LCC
LIAO Linlin, BANG Xiaohua, DENG Chunlin, ZHOU Linghao
(Nanchang Rail Transit Group Co., Ltd., Operation Branch, Nanchang 333000, China)
Abstract : This paper addresses the reliability problems of axle box springs in metro B—type vehicles. Taking
1 152 springs from 12 trains on a specific line as the research object, and based on the FC1-level safety tar-
get of a core shaft fracture failure rate no more than 0. 000 1 FPKM, it proposes a systematic analysis meth-
od that integrates RAMS, Fault Tree Analysis ( FTA), and Life Cycle Cost ( LCC). By establishing a
RAMS index model, it identifies eight minimal cut sets and determines core shaft design defects and high—
stiffness material defects as high—risk factors. LCC analysis indicates that rubber components are the domi-
nate failures components, with an allocated failure rate of 0. 006 89 FPKM. The study results indicate that
the core shaft material and structure are the primary factors in the key failure mode. Therefore, the study
proposes a condition—based maintenance strategy based on creep for rubber components, which reduces ma-
intenance costs while ensuring core shaft reliability. This method achieves synergistic optimization between
safety and economy, serving as a reference for reliability design and cost control of key rail transit compo-
nents and other complex engineering systems.
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