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Fig.3 Specimen surface topographys: (a) dislocation extrusions
(0=240 MPa, Ni=1.14>10", unbroken); the inset shows the

dislocation extrusion in detail; (b) micro-cracks (6=158
MPa, N+=2.87x107, unbroken)

SRR 200 um

Kl 4 ANF R T RS A X T PSB TE 3
Fig.4 Persistent slip bands near crack initiation zone under

different stresses: (a) 240 MPa and (b) 300 MPa

(K21 fE, 34 2 5 IRz K 1 3% 1 RE BT e {1 1 28 1 TR A2
WAL, ARG RERE R LUK T 8055 1 i ik 2 Fb
AE B A B RO RS R B T o AR 008 A 182 7 40 g i it

K5 ANFIRLA T $RET A X i DS
Fig.5 Fracture topography of single crack initiation zone under
different stresses: (a) 0=245 MPa and (b) 6=260 MPa
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Fig.6 Fracture topographys of multiple crack initiation zones: (a) c=280 MPa, N¢=8.62x10°; (b) 6=300 MPa, N;=4.89x10°%; (c) EDS
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Fig.7 Fracture topography (¢ =300 MPa, N=1.44x10°): (a) surface crack initiation zone; (b) material defect in cavity; (c) EDS analysis

magnified region in Fig.7b material defect; (d) EDS results corresponding Fig.7c defect zone
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High Cycle Fatigue Properties and Crack Initiation
Mechanisms of Al-Li 2198-T8 Alloy

Xu Luopeng™?, Cao Xiaojian'?, Li Jiukai®, Liu Yongjie®, Chen Yu !, Wang Qingyuan®
(1. Sichuan University, Chengdu 610064, China)
(2. Civil Aviation Flight University of China, Guanghan 618307, China)
(3. Nantong University, Nantong 226019, China)

Abstract: Mechanics and high cycle fatigue properties of the third generation Al-Li alloy 2198-T8 were investigated. Compared with other
aluminum alloys used in airplanes, the material 2198-T8 shows various improvements on tensile strength and yield strength and a better
performance in ant-fatigue, but the dispersion of fatigue data increases with the decreasing stress level. In order to explore the internal
mechanism of this phenomenon, the advanced testing measurements including scanning electron microscopy (SEM) and energy dispersive
spectrometer (EDS) have been applied. The results reveal that the propagation, the movement and the pileup of dislocations are the main
reasons for fatigue crack initiation, and fatigue cracks could be easily formed in the rough zone of persistent slip band (PSB) and
dislocation extrusion area. Under different stress states, the fractures caused by the material’s internal defect are fatal, having a tremendous
impact on the fatigue life, which can reduce the fatigue life much more than 90%. Different crack initiation mechanisms can c hange the
fatigue life greatly, which explains the dispersion in fatigue data reasonably.
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