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Effect of Damaged and Repaired Notch on Vibration Fatigue Property of
TC17 Titanium Alloy Simulated Blades

HU Yuhao, TIAN Wei, LIU Yanfei, ZHONG Yan
( AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China )

[ABSTRACT] The effects of smooth (non-damaged), damaged and three kinds of polishing repaired notch structure on
the vibration fatigue properties of TC17 titanium alloy simulated blades are investigated. The results show that smooth
simulated blades exhibit the longest fatigue life and smallest life data dispersion, while the fatigue life of simulated blades
with damaged notch are the smallest and the dispersion are the largest. The fatigue life increases when the damaged notch is
repaired by polishing, the fatigue life of the blades with repaired notch I is the largest, but still less than the life of smooth
blades. The fatigue cracks in both smooth and repaired blades initiate at blade roots, while in the damaged blades fatigue
crack are found at the notch. The crack sites are consistent with the largest stress sites in FEM results. The fatigue fracture
regions of simulated blades are flat, in half ellipse morphology. The crack initiations mostly derive from the surface tiny
damage. Fatigue propagation regions are characterized by typical fatigue beaches, present the character that cracked along
the interface of o/ f lamellar microstructure.
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Fig.1 Typical damaged notches of fan/compressor rotor blades
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Fig.2 Structure of damaged and repaired notches
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Fig.3 Relative vibration stress distribution of simulated blades on
the first mode
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Fig.4 Vibration fatigue life of simulated blades
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Fig.5 Microscopic features of simulated blades’ fatigue fracture
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Fig.6 Low magnification morphology of simulated blades’ fatigue
fracture in SEM
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Fig.7 Microscopic features of simulated blades’ fatigue fracture
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