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Table 1 Tensile properties of 2397-T87 alloy at T/2 layer

Specimen orientation  o/MPa  op/MPa  6/% E/GPa
L 472 421 9.5 70
LT 462 410 6.5 69
ST 444 381 5.0 68
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Fig.1 Triplanar optical micrograph of 2397-T87 alloy
at T/2 layer
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Fig.2 S-N curves of smooth specimen and notch specimen of 2397 Al-Li alloy: (a) L orientation, K=1.0; (b) L orientation, K=3.0;
(c) LT orientation, K=1.0; (d) LT orientation, K=3.0; (e) ST orientation, K=1.0; (f) ST orientation, K=3.0
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Table 2 Fatigue limit and notch sensitivity of smooth specimen
and notch specimen of 2397 Al-Li alloy (R=0.1)

Specimen  Notch

Orientati /MP /
condition  factor rientation— on a  owlooz ar
K=1.0 191.7 45.5%
L 0.840
K=3.0 715 17.0%
K=1.0 243 59.3%
2397-T87 LT 0.564
K=3.0 77.7 19.0%
K=1.0 ST 151 39.6% 0.580
K=3.0 69.9 18.3%
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Fig.3 Fatigue fractographies of smooth specimens: three different fracture regions, (a) L orientation, (e) LT orientation, (i) ST

orientation; fatigue crack initial stage, (b) L orientation, (f) LT orientation, (j) ST orientation; region of stable crack

growth, (c) L orientation, (g) LT orientation, (k) ST orientation; fast fracture zone, (d) L orientation, (h) LT orientation, and

(I) ST orientation
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Fig.4 SEM images (a, b, d) of fatigue crack initiation and corresponding EDS results (c, e) of 2397 Al-Li alloy
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Fig.5 SEM images of fatigue crack propagation behavior at early stage of 2397 Al-Li alloy (Fig.5a, 5b, 5¢ and 5d

is corresponding crack enlargement of a, b, ¢, and d, respectively)
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Fig.6 EBSD maps of crack initiation and propagation at early stage in 2397-T87 Al-Li alloy: (a) SEM image of fatigue crack,

(b) image of orientation distribution, and (c) Schmid factor mapping
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Fig.7 ODF images of grain orientation distribution in the region
of crack initiation in 2397-T87 Al-Li alloy
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High-Cycle Fatigue Properties and Crack Initiation and
Propagation Behavior of 2397 Alloy

Fan Xuesong, Zheng Zigiao, Zhang Long, Hu Fang, Gong Zhu
(Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,

Central South University, Changsha 410083, China)

Abstract: The high-cycle fatigue properties and crack initiation and propagation behavior of 2397-T87 Al-Li alloy were investigated. The
results show that when the stress ratio R is 0.1, the fatigue limit of smooth specimens of 2397-T87 Al-Li alloy in the L orientation, LT
orientation and ST orientation are about 192 MPa, 243 MPa and 151 MPa, respectively. The fatigue limit of notch specimens in the L
orientation, LT orientation and ST orientation are about 72 MPa, 78 MPa and 70 MPa, respectively. Fatigue crack initiation of this alloy
mainly occurs on the sample surface, with initiation from the defects caused by the oxides and inclusions, the Al(CuMnFe) secondary
phases. Persistent slip bands (PSB) and grain orientation have important influence on fatigue crack propagation at the early stage.

Key words: 2397 alloy; high-cycle fatigue properties; crack initiation; crack propagation
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