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Abstract  The basic research on the correlation between composition, microstructure and properties of Al-Li
alloy is reviewed, including the alloying effect and mechanism of main alloying elements Cu and Li, and micro—
alloying elements of Mg, Ag, Zn and rare earth (RE). In the research of main alloying elements, it is described
emphatically that the strength is enhanced with Cu+Li total atomic fraction and Cu/(Cu+Li) atomic faction ratio, but
the 1GC resistance is deteriorated with Cu/Li ratio, the corresponding mechanism is explained. In the research of
micro—alloying elements, it is expounded that the samll addition of Mg+X (X=Ag/Zn) increases T, (Al,Culi)
precipitation rates and improves the strength, and the effect displays as Mg+Ag+Zn>Mg+Ag>Mg+7Zn>Mg.
Meanwhile, it is described that Zn addition increases IGC resistance but Ag addition decreases 1GC resistance.
Furthermore, the adverse and beneficial effects and related mechanism of RE elements in Al-Li alloy with higher Cu/
Li ratio and low Cu/Li ratio are summarized, respectively. In addition, the application technology development of
spinning, friction stir welding (FSW), argon arc welding, chemical milling of Al-Li alloy is briefely described.
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Tab. 1 Composition characteristics of Al-Li alloys in

different generations
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(e) 2.6Cu-1.75Li, T #H,[112], SAED %™

(f) 3.97Cu-0.81Li, 04, [100],, SAED j
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Bl [ Cu. Li & &84 4 SAED % & TEM-DF & J+
Fig. 1 SAED patterns and TEM-DF images of Al-Li alloys with
different Cu and Li concentrations
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Fig.2 STEM images of the grain boundary area in T6 peak—

aged Al-xCu—yLi-0. 4Mg-0. 35Mn-0. 12Zr alloys with different

Cu and Li concentrations™’
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Fig.3 Correlation of strength with total atomic fraction of Cu+Li and Cu/(Cu+Li) ratio in 2195 Al-Li alloy™’
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Fig. 4 Typical sectional IGC morphologies of Al-xCu-yLi-0. 4Mg-0. 35Mn~-0. 12Zr with different Cu and Li concentrations.
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Tab. 2 Tensile properties of Al-Cu-Li-X alloy micro-
alloyed with Mg, Ag and Zn after T6 peak—aging at 175 °C
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Fig. 5 Element distribution through T, precipitates in Al-Cu-Li alloy with different microalloying elements
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Fig. 6 HAADF-STEM images and scanning element analysis mapping of grain boundary precipitates
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Tab. 3 Influence of small addition of RE elements on Al-Cu-Li alloy strength!**"

A4 MR e
Cu Li Mn Mg Ag Zn Zr RE
2099+Sc 26 1.6 0.3 0.3 - 0.7 0.1 0.1S¢ L
3.0 2.0 - - - - 0.1 0.118¢ =1
1460+Sc
3.0 2.0 - - - - 0.1 0.22Sc KA
1469+Sc 4.3 1.0 - 0.3 0.4 - 0.12 0.063Sc #2038
3.52 1.5 - - - - 0.12 0.118¢ it
Al-Cu-Li+Sc 3.51 1.51 - - - - 0.12 0.15S¢ TS
3.50 1.52 - - - - 0.12 0.24Sc REAI
Al-Mg-Cu-Li+Sc 1.5 1.0 - 4.0 - - 0.12 0.2Sc¢ 5
Al-Cu-Li-Mg-Ag-Zr+Ce 5.87 1.31 - 0.43 0.41 - 0.13 0.2Ce i
Al-Cu-Li-Mg~Zn—-Mn—Zr+Sc 3.36 1.19 0.3 0.4 - 0.4 0.1 0.082Sc¢ #2038
Al-Cu-Li-Mg-Ag-Zn—Zr+Ce 424 1.26 - 0.4 0.4 0.45 0.12 0.11Ce KA
Al-Cu-Li-Mg-Ag-Zn-Mn~Zr+Er 3.56 1.19 0.3 0.4 0.4 0.45 0.1 0.2Er FAAG
D SRS RS 4 ik
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Fig. 7 Spinned Al-Li alloy tank bottom with 3 350 mm diameter and engineering prototype of Al-Li alloy tank'
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