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Abstract: The effects‘of high cycle fatigue-low fatigue life (HCF-LCF) on titanium al-
loy (TC4 and TC11) awere researched experimentally with foreign object damage (FOD) sim-
ulation through pendulum method and air-gas gun method and the features of these two dif-
ferent damage notches were analyzed and compared. Fatigue tests on nondestructive and de-
structive specimens were further conducted to analyze and compare the effects of FOD on the
titanium alloy fatigue life. The conclusions show that: pendulum impact test method simu-
lation lacks of representativeness, while air-gas gun projectile method simulation is much
closer to the truth; FOD leads to severe decline of HCF-LCF life of titanium alloy, and air-
gas gun projectile method simulation decreases the titanium alloy fatigue life from 10° to 10*

order of magnitude.

Key words: alloy material; high cycle fatigue-low cycle fatigue (HCF-LCF) ;

foreign object damage (FOD); crack initiation; experiment
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Fig. 1 Specimen and loading clamp of

pendulum impact test method
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Fig.4 TC4 notch features of pendulum impact test method and dimension measure
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Fig. 5 Notch features of air-gas gun projectile method and dimension measure
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Table 2 Notch dimension of air-gas gun projectile method

R 5 X/mm Y/mm Z/mm
Test4 2.01 1. 00 1. 16
Testb 2.04 0.76 0. 81
Test6 2.24 1.46 1. 17
Test7 1.55 0.45 0. 58
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Test9 2.76 1.13 0. 89
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Fig. 6—Notch geometry of injuny of engine real blade
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Fig. 7 Experimental loading spectra of HCF-LCF
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