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Reliability analysis of EMU braking system based on T-S fuzzy fault tree and multi-dimensional
modelling
Huan Li
LANZHOU JIAOTONG UNIVERSITY, School of Mechanical Engineering

[Abstract] In order to solve the problem of multi—dimensionality, polymorphism and uncertainty quantification
of the braking system due to the fuzzy logical relationship between the components of the EMU braking system,
a reliability analysis method of EMU braking system based on T—S fuzzy fault tree and multi—dimensional
modelling was proposed. Firstly, the polymorphic event state description method is used to characterize the
polymorphic characteristics of components and systems, and the T—S gate rule is used to establish the static
correlation between polymorphic events. Secondly, considering the influencing factors such as running time and
ambient humidity, the failure probability distribution and density function of the component under the action of
various factors are derived. On this basis, the reliability evaluation of the braking system is realized by the
multi—dimensional and multi—state input—state output rule algorithm. The multi—dimensional polymorphic
T—S fault tree importance analysis model is further proposed, and the comparison and verification with the
conventional T—S method confirms that the proposed method can more accurately identify the key weak links
of the braking system under the coupling of multiple factors, and provides theoretical support for the
formulation of system fault warning and maintenance strategies.
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