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Development and research progress of aerospace Al-Li alloys
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Abstract; Al-Li alloy is one type of the key structural materials in the field of aerospace. Microalloying and thermomechanical treatment
can achieve fine and uniform precipitation of the second phase, making it the most promising process route for preparing Al-Li alloys with
high strength and high toughness. This article introduces the research progress in thermomechanical treatment, microalloying and
recrystallization annealing related to the three main research directions of aerospace aluminum lithium alloys, including high-strength
wrought Al-Li alloys, cast Al-Li alloys and superplastic Al-Li alloys, providing reference for the development and application of the new
generation of aerospace Al-Li alloys. Finally, the shortcomings in the research and development of aerospace Al-Li alloys in China and
future key development directions are proposed.
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Fig. 1 Development trend of Al-Li alloys grades'"’
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B2 Al-Cu-Li FRERHEA 4 SAED 3% K RLHT H A H) TEM-DF fifJ1
(a) [112] ,SAED §%; (b) T, #<112>,, J5' [l TEM-DF B J; (¢) [100],, SAED i ; (d) 0'#H<100> , 75" TEM-DF f&J;
(e) [100],, SAED j; (f) 8'#1<100>,, J7' il TEM-DF 8 J5-
Fig.2 SAED patterns and TEM-DF images of aged precipitates in the Al-Cu-Li alloys'’
(a) [112],, SAED pattern; (b) TEM-DF image of T, precipitate at <112>,, direction; (c¢) [ 100],, SAED pattern;
(d) TEM-DF image of 6’ precipitate at <100>,, direction; (e) [ 100],, SAED pattern; (f) TEM-DF image

of &' precipitate at <100>,, direction
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Fig.3 Morphology and distribution of typical precipitates in Al-Li alloys"*’
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Fig. 4 Specific strength of typical Al-Li alloys'
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Fig.5 Stress-strain curves of the aged 2055 Al-Li alloy with different Ag contents (a) T6; (b) T8
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Table 1 Composition and properties of as-cast Al-Li alloys

Composition/mass% R ,/MPa R, /MPa A/ % Refs.

Al-2. 5Li-1. 1Cu-1. 4Mg-0. 2Zr 322 397 7.8 [26]

Al-2. 5Li-1Cu-1. 5Mg-0. 15Zr-0. 2S¢ 361 405 6.7 [27]
Al-1. 4Li-2. 8Cu-1. 5Mg-0. 11Zr-0. 28Mn / 430 8.9 [28]
Al-2Li-2Cu-0. 53Mg-0. 16Zr-0. 22S¢ 377 478 8.4 [29]
Al-2Li-2Cu-0. 5Mg-0. 2Zr-0. 2Sc 408 481 6.0 [30]

Al-2. 5Li-1. 5Cu-1Zn-0. 5Mg-0. 16Zr 392 504 3.7 [31]
Al-2. 5Li-1. 5Cu-1Zn-0. 5Mg-0. 15Zr-0. 21S¢ 401 565 8.2 [32]
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Fig. 7 TEM micrographs of the Al-Li-Cu alloy with 0. 2Sc addition aged at 150 °C for different time **’
(a)150 Cx32 h; (b) 150 Cx64 h; (c¢) 150 Cx128 h; (d) 150 Cx256 h
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Table 2 Designation and performance of typical

superplastic Al-Li alloys

Designation Superplasticity Deformation conditions Refs.
1420 900% 480 °C,1x107% s7! [36]
2195 630% 490 °C ,5%107* 57! [37]
2050 470% 490 °C ,2x107* 57! [38]
2060 211% 500 °C,1x1072 s™! [39]
2A97 470% 430 °C ,3x107 57! [40]

8 ARSI & 1420 FE4R-E G UM i IR PR AR
(a) IREEHN 500 CHRERFNASHER ; (b) WARHRN 1x107° ™" BN [FIEE

Fig. 8 High temperature tensile specimens of 1420 Al-Li alloy plate under different deformation conditions

(a) different strain rates at 500 °C ; (b) different temperatures at strain rate of 1x107 s~
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