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Fracture analysis of rotor blade of titanium alloy TC11

HE Yu-huai, LIU Chang-kui, ZHANG Bing
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Abstract: A rotor blade of titanium alloy TC11 in an aero-engine fractured at the root segment during service.
Appearance observation, fracture surface observation, metallurgical structure examination, chemical composition analysis
and hardness testing were carried out to find out the failure mode and cause of the fractured blade. The results show that
the fracture mode of the rotor blade is high-cycle fatigue fracture. The initiation of the fatigue crack is related to local
stress state of the blade, and inching wear promotes the initiation of fatigue crack.
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Fig.2 Appearance and location of fatigue source of fracture
A

1.2
JSM5600 A
3
A 5 A
4 B Fig.5 Damage band at counterpart of source region of
fracture A
C
14
13

OLYMPUS GX51
7 7



20 1 7150 s367

“T” [5] A B
C‘T’?
A B
A
B C

6
Fig.6 Longitudinal friction streaks at counterpart of source 2.2
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Fig.7 Longitudinal microstructure of fractured blade
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