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Effect of Heat Treatment Process on Microstructures and Mechanical
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Abstract The Al-Li alloy plates are fabricated by the laser additive manufacturing technique and the evolution of
precipitation phase and the change of mechanical properties during the heat treatment process of Al-Li alloys are
analyzed. The results show that the as-deposited microstructures of Al-Li alloys mainly consist of a(Al) matrix and
Ty (Al;Cu, Li) phase, and there exists a small amount of copper-rich phase in the grain boundary. After annealing,
the Ty phase is more evenly distributed inside the grains, where the copper-rich phase almost disappears and the Al-
Cu-Fe impurity phase is rarely present in the grain boundary. After solid solution quenching, the Ty phase is nearly
dissolved in the matrix and a small amount of & (Al;Li) phase appears. After aging, numerous 0' (Al,Cu) and
o(Al; Cus Mg, ) are mainly precipitated. After heat treatment, the microhardness and tensile strength of Al-Li alloys
are increased by 47.6% and 87.7%, respectively, if compared with those of as-deposited alloys.
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Table 1 Chemical compositions of Al-Li alloy powders and as-deposited plate (mass fraction, %)

Element Cu Li Mg Zn Mn Zr Fe Si K Na O Al
Powder 4.40 1.38 0.45 0.50 0.26 0.10 0.08 0.043 <C0.002 <C0.002 <C0.003 Bal.
As-deposited plate 5.02 1.04 0.34 0.23 0.26 0.08 0.12  0.056 <C0.002 <C0.002 0.012 Bal.
A
laser beam
powder melting pool
(0] single track

substrate

single layer

deposition direction

1 O B AR A R 1A

Fig. 1 Schematic of laser additive manufacturing process
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Fig. 2 Schematic of specimen sampling
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Fig. 5 Microstructure of as-deposited Al-Li alloy.

(a) OM image; (b) XRD analysis result; (c¢) SEM image; (d) EDS analysis result
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Fig. 6 Microstructure of annealed Al-Li alloy. (a) OM image; (b) SEM image and EDS analysis result
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Fig. 7 Microstructure of quenched Al-Li alloy. (a) OM image; (b) SEM image; (¢) TEM image; (d) diffraction spot
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Fig. 8 Microstructure of aged Al-Li alloy.

(a) TEM image; (b) diffraction spot; (¢) TEM image; (d) square-phase high-resolution TEM image
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