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Table 1 Measured chemical composition of the Al-Cu-Li
alloy (w/%)
Cu Mg Ag Li Al
2.98 0.37 0.32 0.85 Bal.
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Fig.1 Age hardening curves of alloys under different solution

conditions
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Table 2 Mechanical properties of specimens under various
aging conditions

Tensile Yield

Predeformation/ Aging Elongation,
% condition strength, strength, 5%
O'b/MPa Uo.z/MPa
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Fig.2 Fatigue crack propagation rate under different

aging conditions
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Fig.3 Fracture morphologies of the alloy under different aging conditions (AK=20 MPa m*?): (a, b, ¢) T3; (d, e, f) T8;

(g, h, i) two-stage aging; (c, f, i) final rupture regions
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Fig.4 TEM images and corresponding selected area electron diffraction patterns of the alloy under different aging conditions: (a) BF,
b=<001>a, T3; (b) BF, b=<001>q, T8; (c) DF, b=<112>¢, T8; (d) DF, b=<112>q, two-stage aging
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Properties of a New Al-Cu-Li Alloy

Hu Fang, Zheng Zigiao, Zhong Jifa, Xue Xili, Gong Zhu
(Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,

Central South University, Changsha 410083, China)

Abstract: The effects of heat treatment on the tensile properties and fatigue crack propagation (FCP) behaviors of a new Al-Cu-Li alloy
were investigated. The microstructure and fracture morphology were analyzed by OM, SEM and TEM. The results show that the new
Al-Cu-Li alloy can obtain the best comprehensive properties under 540 <C/1 h solution treatment and (12%+RT/120 h+145 <C/20 h) aging
treatment condition, with o, =443 MPa, 00,=397 MPa, 6=16.5%, da/dn~1.34x10"* mm/cycle (o K=30 MPa m'?). The two-step artificial
aging can improve the resistance to crack propagation of the alloy by promoting the precipitation of the fine, dense and uniform T, phase
in the matrix, while the strength is also high. Under the condition of T8 temper, the alloy precipitates some relatively coarse T, phase, 0’
phase and a few S’ phase, which satisfies the demand of high strength but with poor crack propagation resistance. However, under the
condition of T3 temper, the alloy has an inferior strength with a few strengthening phase.
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