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Abstract: Titanium alloys are widely used in critical aero-engine components owing to the excellent specific strength,
heat resistance, and corrosion resistance,, which are extremely sensitive to fretting fatigue, leading to limited service life.
Fretting fatigue is a complex failure process involving the coupling of mechanical wear and fatigue damage under micro-
amplitude sliding, which is driven by multiple factors such as contact pressure, temperature, frequency, and the
microstructure of materials. Macro- and micro-scale damage mechanisms in titanium alloy fretting fatigue were
systematically reviewed, and evolution of life prediction models, including S-N curve, damage mechanics, and fracture
mechanics as well as developments were addressed. The principles and feasibility of fatigue acceleration methods based
on damage equivalence (frequency method, stress method, and temperature method) were further emphasized, provid-

ing a reference for fatigue resistance design and reliability assessment of titanium alloy components.
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