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Table 1 Chemical composition of 2050 alloy (mass

fraction, %)

Cu Li Mg Ag Mn Zr
32-39 0.7-1.3 02-0.6 0.2-0.7 0.2-0.5 0.06-0.14
Ti Zn Fe Si Al
0.1 0.25 <0.1 <0.08 Bal.
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Fig. 1

(Unit: mm)

Schematic diagram of tensile specimen dimension
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Fig. 2 Schematic diagram of compact tension specimen for

fracture toughness tests (Unit: mm)
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Fig. 3 Triplanar optical micrograph of 2050 alloy
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Fig. 4 XRD patterns of 2050 alloy after different heat
treatments: (a) Solution; (b) 145 °C, peak-age; (¢) 145 C,
over-age; (d) 150 “C, peak-age; (e) 150 C, over-age; (f) 155 C,
peak-age; (g) 155 C, over-age
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Fig. 5 TEM images of 2050 alloy after different heat treatments: (a) 145 °C, 80 h; (b) 150 C, 64 h; (c) 155 °C, 48 h; (d) 155 °C, 72 h
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Fig. 6 Fractographs of 2050 alloy at different directions after being aged at 145 ‘C for different aging time: (a) 48 h, rolling

direction; (b) 60 h, rolling direction; (c) 96 h, rolling direction; (d) 48 h, 45° to rolling direction; (e) 60 h, 45° to rolling direction;

() 96 h, 45° to rolling direction; (g) 48 h, transverse direction; (h) 60 h, transverse direction; (i) 96 h, transverse direction
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Fig. 7 Fractographs of 2050 alloy aged at 145 °C for 80 h: (a) Beginning stage; (b) Steadiness stage; (c) Near un-steadiness stage;

(d) Un-steadiness stage
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Fig. 8 Hardness curves of 2050 alloy aged at different

temperatures
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Fig. 9 Tensile properties of 2050 alloy aged at different temperatures: (a), (b), (c) Yield strength; (d), (e), (f) Tensile strength;

(2), (h), (i) Elongation
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Table 2 Fracture toughness of 2050 alloy aged at different

temperatures
Temperature/ Kic/(MPa-m'?)
C No.1 No.2 No.3 Mean
145 37.31 37.42 37.54 37.42
150 32.67 32.79 32.75 32.74
155 32.33 32.21 32.32 32.29
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Effect of aging treatment on microstructures and
properties of 2050 aluminum lithium alloy
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
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3. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation Center,
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Abstract: The effects of aging process on the microstructure and properties of 2050 Al-Cu-Li alloy were investigated by

optical microscopy, scanning electron microscopy, transmission electron microscopy, hardness tests, tensile properties

tests and fracture toughness tests. The results show that the optimum aging treatment is determined as (145 °C, 80 h). The

main precipates of the alloy in T8 temper are T phase and S phase at peak aging. The number of S phase is very small

and the main strengthenning phase is 7| phase and the strengthening effect is better. The anisotropy during aging

treatment for 2050 Al-Li alloy shows that, the yield strength and tensile strength of rolling orientation are the highest.

With the increase of temperature, the fracture toughness of alloy decreases.

Key words: 2050A1-Li alloy; aging; T} phase; anisotropy
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