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Alloying and microstructural evolution of Al-Li alloys

ZHENG Zi-qiao, LI Jin-feng, CHEN Zhi-guo, LI Hong-ying, LI Shi-chen, TAN Cheng-yu

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The development history of Al-Li alloys and the achievements gained in China were reviewed. The
composition, microstructure and properties of the third generation Al-Li alloys were reviewed as well, and in particular,
the effect of alloying elements on the microstructure and the further improvement of the properties was discussed in detail.
Numerous studies demonstrate that the alloying elements can modify the dimension, morphology and distribution of
phases, or stimulate the precipitation of the new phase in Al-Li alloys, and in addition, are also able to refine the grain

structure, control the recrystallization and grain orientation. Essentially, the nature and kinetics of the precipitation

process depend on the interaction of alloying elements and the co-clustering sequence.
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Fig.1 Microstructure modelling of the third generation Al-Li alloy'®
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Fig.2 Main strengthening precipitates in 2099 Al-Li alloy™: (a) 100y, dark field image; (b) (100), bright field image, &', '
phase; (c) (110y, bright field image, T'1 phase; (d) (112), dark field image, 71 phase
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Fig.5 Al-Li alloy application in A380 floor structure!'®: (a) A380 floor structure; (b) Floor beams fabricated by 2196 Al-Li alloy
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Fig.6 Effect of Ag and Mg additions on aging behavior of
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Fig.8 3DAP atom distribution of Al-2.8Cu-1.48Li-0.37Mg-
0.53Zn-0.25Mn-0.12Zr aged at 175 C for 40 h*": (a), (b), (c),
(d) Atom distribution of Cu, Li, Mg and Zn, respectively (14.5

nmX 14.8 nmX 160 nm); (¢) 1D concentration profile in 71
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Table 2 Mechanical properties of Al-Li base material and its friction-stir welds"!

Zone Tensile strength, Yield strength, Elongation/ Joint efficiency/ Fatigue limit",
o,/MPa oo./MPa % % Omax’MPa
Base material 532 475 12.5 - 185
FSW joint 435 357 7.8 81.7 105
1) Fatigue life test was conducted on MTS 858 at stress ratio of R=0.1 and frequency of 30 Hz.
Hardness
(HV)

g 0.6 165.0 160.0_ |
% 1.0
.
§ 650
- 1.4
=
1.8¢

Distance from weld centre line/mm

B 14 HRRR IR e M Bt Sk — R 4y AT

Fig.14 Macrostructures of cross-section of weld(a) and 2D micro-hardness distribution(b)™™"!
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Fig.15 EBSD inverse pole figures""): (a) Base material; (b) Weld nugget zone; (c) Mechanical heat affected zone

Bl 16 LX)
Fig.16 Microstructures of weld nugget zone!": (a) TEM bright; (b) Diffraction pattern; (c) 3DAP results
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