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Table 1  Chemical composition of 2050 Al-Li alloy (ω/%) 

Cu Li Mg Ag Mn Zr Al 

3.56 0.79 0.2~0.6 0.2~0.7 0.2~0.5 0.06~0.14 Bal. 
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Fig.1  Size of tensile specimen 
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� 2  T62 T8de<=� 2050ABCH�|./ 

Fig.2  Tensile properties of 2050 Al-Li alloy as functions 

of T6 (a) and T8 (b) aging time 
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� 3  T6de9:d� 2050ABC���$ TEM�� 

Fig.3  SAED patterns and TEM images of 2050 Al-Li alloy with 

T6 aging: (a) under aging, 3 h, BF, θ′ phase; (b) under ag- 

ing, 3 h, DF, T1 phase; (c) peak aging, 26 h, BF, θ′ phase; 

(d) peak aging, 26 h, DF, T1 and S′ phase 
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 4  T8������ 2050�������� TEM�� 

Fig.4  SAED patterns and TEM images of 2050 Al-Li alloy with 

T8 aging: (a) under aging, 4 h; (b) under aging, 4 h, DF, 

T1 phase; (c) peak aging, 32 h, DF, θ′ Phase; (d) peak aging, 

32 h, DF, T1 and S′ phase; (e) over aging, 120 h, DF, θ′ 

phase; (f) over aging, 120 h, DF, T1 phase 
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 5  ����� T8��� 2050����� !"# 

Fig.5  Tensile properties of 2050 Al-Li alloy with different 

pre-deformation 
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 6  ����� T8��� 2050�����42-4�56 

Fig.6  Stress-strain curves of 2050 Al-Li alloy with different 

pre-deformation 
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 7  ����� T8��7155 8/32 h92050����� 

TEM:;< 

Fig.7  TEM dark field images of Al-Li alloy after T8 aging at 

155 8 for 32 h with different pre-deformation: (a) 2%, 

θ′ phase, b=<001>
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Table 2  Quantitative precipitate data for 2050 Al-Li alloy 

under different pre-deformation 
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Microstructure and Mechanical Properties of a 2050 Al-Li Alloy Sheet 
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Abstract: The effects of different heat treatments on the microstructure and tensile properties of a 2050 Al-Li alloy sheet were 

investigated through TEM and mechanical testing. The results indicate that the main strengthening precipitates of 2050 Al-Li alloy are T1 

and θ′ phases, possibly with a small amount of S′ phase. The aging precipitation characteristic is different upon T6 (175 °C) and T8 (6% 

pre-deformation+155 °C) aging. Compared to T6 aging, the pre-deformation before T8 aging increases the density of T1 and θ′ precipitates 

and reduces their size; as a result, the corresponding strength and elongation are improved. At T8 peak aging state, the σ

b

, σ

0.2

, δ reach 531 

MPa, 488 MPa, 11.4%, respectively. The scope of 2% to 10% pre-deformation before T8 aging can promote T1 phase nucleation, while the 

2% to 6% pre-deformation can promote θ′ phase nucleation. Large deformation (such as 10%) has little effect on further nucleation of θ′ 

phase, but significantly inhibits its growth. 

Key words: 2050 Al-Li alloy; microstructure; tensile properties; pre-deformation 
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