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Abstract The Al-Li alloys are fabricated by the laser additive manufacturing technique, and the microstructures of
the as-deposited Al-Li alloys are analyzed. The processing parameters for double-stage homogenization annealing
and solution heat treatment are optimized, and the Ty phase precipitation behavior is explored. The results show
that, after the double-stage homogenization annealing and solution heat treatment, the amount of copper-rich phase
with a low melting point precipitated on the grain boundary and within grains is reduced, and thus the uniformity of
Al-Li alloy compositions is improved. The amount of the precipitated Ty phase reaches the maximum at an aging
temperature of 400 °C, and with the further increment of the aging temperature, the amount of Ty phase gradually
decreases. In addition, the micro-hardness decreases first and then increases with the increase of the aging

temperature.
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Table 1  Chemical compositions of ingot, powders and as-deposited specimens of Al-Li alloys (mass fraction, %)

Material Cu Li Mg Zn Mn Zr Fe Si Al
Al-Li alloy ingot 4.38 1.72 0.48 0.54 0.25 0.12 <<0.3 <0.3 Bal.
Al-Li powders 4.40 1.38 0.45 0.50 0.26 0.10 0.076 0.043 Bal.
LAM Al-Li 4.41 1.32 0.40 0.36 0.28 0.11 0.080 0.034 Bal.
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Fig. 1 (a) Schematic of laser additive manufacturing; (b) specimen of Al-Li alloy
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Fig. 2 Stable microstructure of as-deposited Al-Li alloy.
(a) Metallograph; (b) scanning pattern
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Fig. 3 Micro-morphology at stable area of
as-deposited Al-Li alloy
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Table 2 EDS analysis results of as-deposited
Al-Li alloy (atomic fraction, %)

Point Al Cu Mn Mg Zn Fe

1 64.66  30.07  0.77 1.96 - 2.55
2 63.89  34.91  0.53 - - 0.67
3 73.16  17.30 - 8.79 0.75 -
4 97.92  1.37 - 0.71 - -
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Fig. 4 Flake-like phase at stable area of as-deposited Al-Li alloy.
(a) TEM bright field image; (b) diffraction spots
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Fig. 6 Microstructures at 490 ‘C of Al-Li alloys under different homogenization time.
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Fig. 7 DSC curve of Al-Li alloy after first-stage annealing
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Fig. 9 Microstructures of Al-Li alloys under different solution temperatures. (a) 515 °C; (b) 520 °C; (c¢) 525 C; (d) 530 C
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Fig. 10 Microstructures of Al-Li alloys under different aging temperatures. (a) 360 °C; (b) 400 °C; (c) 435 °C;
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