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Influence of Cu and Li Contents on Mechanical Properties and
Microstructures of Mg-, Ag- and Zn-Microalloyed Al-Li Alloys

LI Jinfeng' CHEN Yonglai® ZHANG Xuhu® ZHENG Ziqgiao'
(1 School of Materials Science and Engineering, Central South University, Changsha 410083)
(2 Aerospace Research Institute of Materials & Processing Technology, Beijing 100076)

Abstracts Based on 18 Al-Li alloys with various Cu (3.24% ~4.16% ) and Li (0.94% ~1.44% ) con-
tents, the influence of Cu and Li contents on the mechanical properties and microstructures of T8 aged Al-Li alloys
with micro-alloying elements of 0.4Mg, 0.4Ag and 0.47n was investigated. The strengthening effect and microstruc-
ture variation were analyzed through total non-solution atomic fraction of Cu and Li and their atomic ratio. The
strengthening precipitates consisted of T1( Al,Culi), 6'(Al,Cu) and &' (Al Li). With increasing the total non-solu-
tion atomic fraction of Cu and Li and their atomic ratio, the total amounts of precipitates and the proportion of T1 pre-
cipitates were increased, the alloy strength was enhanced. Lower Cu/Li atomic ratio led to an increase in &' precipi-

tates, and therefore lowered the alloy strength.
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Tab.1 Cu and Li contents of the experimental

Al-Li alloys and their peak tensile strength wt %

i Cu Li Cu/Li G,/ MPa
1* 3.81 1.28 2.977 623
2* 3.92 1.1 3.564 601
3* 3.35 1.26 2.659 578
4* 3.74 0.94 3.979 569
5* 3.41 0.98 3.480 568
6" 3.58 1.18 3.255 601
7* 3.3 1.12 2.946 551
8* 3.24 0.96 3.375 550
9* 3.45 1.48 2.331 579
10* 3.54 1.26 2.810 586
11* 3.48 1.44 2.417 601
12* 3.77 0.96 3.927 568
13* 3.76 1.34 2.806 625
14* 3.66 1.0 3.66 578
15* 3.66 1.38 2.652 617
16* 3.63 1.06 3.425 570
17* 4.16 1.1 3.782 609
18* 4.15 1.4 2.964 628
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Fig. 1 Influence of Cu content on peak tensile strength
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Fig.3 Diffraction patterns and TEM image of 12% Al-Li alloy with 3.77% Cu and 0.96% Li
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Fig.2 Influence of Li content on peak tensile strength
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Fig.5 TEM images of 9% Al-Li alloy
with 3.45% Cu and 1.48% Li
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Fig.4 Diffraction patterns and TEM images of 1¥ Al-Li alloy with 3.81% Cu
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Tab.2 Calculated total non-solution atomic fraction of Cu

and Li, their ratio and corresponding peak tensile strength

at%
s Cu+Li/at% Cu/Li 6,/ MPa
1# 5.39 0.425 623
2# 4.78 0.536 601
3# 5.10 0.381 578
4% 4.10 0.637 569
5* 4.10 0.546 568
6" 4.91 0. 444 601
7* 4.56 0.438 551
8* 3.94 0.534 550
9 5.95 0.319 579
10* 5.19 0.403 586
1* 5.82 0.333 601
12# 4.18 0.623 568
13* 5.59 0.396 625
14* 4.28 0.570 578
15* 5.69 0.371 617
16* 4.49 0.521 570
17 4.89 0.570 609
18* 5.99 0.414 628
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