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Effect of aging treatments on microstructures and
properties of new Al-Cu-Li alloy
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Abstract: The relationship between microstructures and properties of a new Al-Cu-Li alloy under different aging
treatments was studied by tensile test and the microstructure observation. The results show that the alloy has high strength,
little anisotropy and better thermal stability. The major strengthening phases are a large number of 71 phases and part of
0’ phases in both T6 and T8 temper. Pre-deformation before artificial aging promotes the precipitation of 71 phases and
obviously improves the strength of alloy. The alloy shows excellent combination of strength (6,=623.6 MPa) and ductility
(0=10.2%) when the pre-deformation ratio is controlled at about 5%. The strength of the alloy does not improve after
two-stage aging, namely low-temperature aging at 120 ‘C followed by high-temperature aging at 175 “C, but slightly
enhances the ductility of alloy. In T6 and T8 temper, the anisotropy indexes (IPA) of strength are both below 5%.The
alloy has excellent thermal stability at temperature below 150 ‘C, but its strength decreases greatly after higher
temperature (> 150 C)exposure due to the coarsening of 71 phases.
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Fig. 1 Tensile properties curves as a function of aging time at

different heat treatments
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Table 1 Tensile property in peak-aged condition of

experimented alloy

Aging process oy/MPa o¢,/MPa  6/%

T6 (175 C, 24 h) 5945 5458 53

T8 ((5% pre-deformation+

6236 5684 102
(160 °C, 24 h))

(120 C, 8 h)+(175 C,20h) 5874 5329 75
(120 C, 24 h)+(175 C,20h) 5964 5514 7.1
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Table 2 Tensile properties values for different sampling direction of alloy

T6 T8
Orientation

09,/MPa oy/MPa 0/% 09,/MPa oy/MPa 0/%

0° 545.8 594.5 6.3 568.4 623.6 10.2

30° 5194 5713 8.6 566.0 621.0 9.2
45° 516.6 569.9 9.0 5433 598.3 10.7
60° 524.4 578.4 7.7 547.2 599.2 10.5
90° 5322 585.0 7.3 561.0 618.8 10.3
IPA/% 4.2 3.1 17.0 2.5 2.3 6.9

TPA = (4X nax—Xinis—Ximid2=Ximid3—Xinin)/4Xmax X 100%. Xpnax> Xinin @nd Xipig stand for maximum value, minimum value and intermediate

values of properties (ay, 09 and ) in different orientation, respectively, numbers 1, 2 and 3 stand for three different intermediate

values.
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Fig. 7 TEM images of alloys after heat exposuring: (a) Heat exposing at 150 C for 1000 h; (b) Heat exposing at 250 “C for 200 h
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