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Random vibration fatigue strength analysis and structural optimisation of bogie bracket based
on nCode
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[Abstract] This paper proposes a method for assessing the fatigue strength of bogie brackets under random
vibration based on nCode. Combining material S—IN curves with Miner's linear cumulative damage theory and
Dirlik's calculation method, the approach performs random vibration fatigue life analysis on the brackets. It
locates positions prone to fatigue failure and evaluates the life expectancy of each node. Addressing localized
cracking or fracture phenomena observed in the sanding bracket of a specific urban rail vehicle, cumulative
fatigue damage and life calculations were performed. Structural optimization was conducted based on the
assessment results. Analysis of three optimization schemes revealed that the first—order modal frequency of the

optimized bracket significantly increased. Ultimately, a solution compliant with IEC 61373 requirements was

obtained.
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