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Review on the Development and Performance of Aluminum-lithium Alloys

Li Piao, Yao Weixing

(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In the engineering application like anti-fatigue design, the accurate understanding of the material per-
formance is the foundation for the application of material. As a kind of aeronautical material, aluminum-lithium
alloys are favored for their high specific strength and high specific stiffness. Compared with conventional alumi-
num alloys, aluminum-lithium alloys exhibit unique characteristics towards various aspects of performance, fa-
tigue and fracture properties included. Significant differences can also be found in the performance of aluminum-
lithium alloys developed at different times. The aim of this paper is to review different properties of aluminum-
lithium alloys by comparing the performance difference between aluminum-lithium alloys and conventional alu-
minum alloys, and comparing the performance difference among different aluminum-lithium alloys. Based on
the analyses of development history, mechanical properties, fatigue limit and fatigue resistance, and fatigue
crack growth resistance, some suggestions for material selection in structural design are given.
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Table 1 Classification and basic situation of Al-Li alloys

gy 2k K JE i) Li s wt%) /% /(g em™?) REA 4 X #k
1t 1950~1960 4 <1.5 2.60~2.70 2020/BAJI23 [11]
At 1960~1980 4F >2.0 2.50~2.60 2090/2091/8090/8091 [12-13]
$E=1% 1980 4E L) 5 <2.0 2.60~2.80 2097/2197/2198/2050 [11-12,14]
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Table 2 Mechanical properties of Al-Li alloys and conventional alloys

(e 85 E/GPa o./MPa o1/ MPa a/% o/(g+em™) XMk
2020 77.0 534 567.0 5.00 2.67 [26]
8090 79.0 450 495. 0 6.00 2.54 [11,27]
2198 72.8 432 484.0 11.55 2.70 [11]
2024 73.6 365 464.0 17. 60 2.78 [27]
7075 71.0 519 585.3 12.70 2.81 [28]
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Table 3 Quantitative analysis of mechanical properties

G (ov/p)/ (E/p)/ 5o
5 [MPa+ (g+cm 3*)"!'] [GPas+(gecm ) '] v
2020 212 29 0. 94
8090 195 31 0.91
2198 179 27 0.89
2024 167 26 0.79
7075 208 25 0.89
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Table 4 Fatigue limit and specific fatigue

strength of Al-Li alloys

NN <
2020 208 78 [41]
8090 170 67 [27]
2198 220 81 [34]
2024 148 53 [42]
7075 141 50 [28]
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Fig. 1 Manson-Coffin curves of Al-Li alloys and

conventional alloys
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Table 5 Low cycle fatigue parameters of Al-Li

alloys and conventional alloys

AR B B p AR S B B

temE —— , Sk
ef —c € —c

2020 0. 04 0.43 243. 36 1. 80 [47]

8090 0.06 0.46 5.50 1. 15 [44]

2198 — - 6.05 1.73 [50]

2024 0.28 0. 64 0.28 0. 64 [10]

7075 0.19 0. 60 0.19 0. 60 [10]
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Table 6 Crack propagation parameters of Al-Li

alloys and conventional alloys

Kl(j/ Ath/

Gams m X Hk
(MPa * m'?)  (MPa *» m'/?)
2020 23. 60 2.59 4.42 [56]
8090 27.00 4. 24 3.51 [57-58]
2198 30. 15 5.95 3.28 [59-60]
2024 29.00 4. 31 5.02 [61]
7075 28.00 2.38 4.91 [56]
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