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[Abstract] Currently, flared ducts have been widely used in low—and medium—pressure aircraft pipelines due to
their convenience. However, the evolution of surface morphology under rotational bending fatigue remains
unaddressed due to its unpredictability, with micro—wear behavior caused by such fatigue being identified as a
key factor leading to duct leakage. This study represents the first application of aviation flared ducts in
high—speed trains. Through in—situ analysis of duct surfaces after multiple cycles of rotational bending fatigue,
we investigated surface morphology evolution patterns and micro—wear behaviors. Results revealed two wear
forms at contact surfaces: pores and scratches corresponding to radial and tangential micro—wear types. The most
severe micro—wear occurred in high—pressure contact areas and the outermost flared surfaces. Finite element
simulations further analyzed stress conditions during rotational bending processes.
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