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Abstract. Taking the auxiliary converter fan of an EMU as the research object, the natural mode of the fan structure is determined

by frequency sweep test, and meanwhile the step—by-step power-on test is applied to verify whether the fan structure will resonate
at full rotation. A finite element model of the fan structure is established, and its inherent mode is calculated and compared with the
frequency sweep experiment to ensure the accuracy of the model. The Dirlik method and the Miner linear damage accumulation
criterion are used to evaluate the fatigue damage of the fan structure, and the structure is simulated and optimized based on the

results of the experiment and simulation analysis. The analysis results show that the optimized scheme avoids the occurrence of
resonance phenomenon, intensifying the fan’s fatigue life significantly.
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