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Fig. 1 Effect of solid solution treatment on tensile properties
of Al-Cu-Li alloy: (a) Effect of solid solution temperature ((x'C,
1 h)+(170 °C, 24 h)); (b) Effect of solid solution time ((490 C,
yh)+(170 °C, 24 h))
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Fig. 2 SEM images of Al-Cu-Li alloys after treatment of
different solid solution temperatures: (a) (450 C, 1.5 h);
(b) (490 C, 1.5 h)
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Table 1 Composition of second phase particles corresponding

to Fig.2
Mole fraction/%
Spot
Cu Fe Mn Al
A 19.82 8.38 02.88 68.92
B 04.93 - - 95.07
C 18.86 8.67 3.06 69.41
D 18.55 7.84 2.94 70.68
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Fig. 3 Effect of different solution temperature treatment on
tensile fracture morphology of Al-Cu-Li alloy: (a) 450°C; (b)
490°C; (¢) 550C
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Fig. 5 Effect of aging temperature on tensile properties of
Al-Cu-Li alloy: (a) 160 C; (b) 175 C; (¢) 190 'C
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Fig. 6 Age hardening curves of Al-Cu-Li alloy with different

predeformation amounts (160 ‘C)
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Fig. 7 Effect of predeformation amount on tensile properties

of Al-Cu-Li alloy (aging at 160 ‘C): 2%; (b) 6%; (c) 8%
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8 Al-Cu-Li 544 160 C. 96 h & ¥ 5 1) TEM 4
Fig. 8 TEM images of Al-Cu-Li alloys after (160 ‘C, 96 h) aging treatment: (a) Selected area electron diffraction, B=[110],;; (b)
Dark field image of ¢’ phase; (c), (d) Dark field images of 7 variant corresponding to line 2 and 3, respectively

B9 Al-Cu-Li 544 6%+(160 C, 36 h)AbHJ5 (1 TEM £
Fig. 9 TEM images of Al-Cu-Li alloys after 6%+(160 C, 36 h) aging treatment: Selected area electron diffraction, B=[110],;; (b)
Dark field image of ¢ phase; (c), (d) Dark field images of 7 variant corresponding to line 2 and 3, respectively
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Fig. 10 TEM image of Al-Cu-Li alloys after 6%+(160 C,
36 h) aging treatment: (a) Bright field image, B=[110]4;; (b)
Schematic diagram of orientation relationship between §' and
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microstructure, property of 2197 Al-Li alloy plate[D]. Beijing:

Effect of heat treatment on microstructure and properties of
new Al-Cu-Li alloy

YANG Sheng-li', SHEN Jian”, JIANG Peng', LI Pei-yue', YU Yan', SONG De-jun', TAO Huan', GUO Wei', FU Wen'

(1. Luoyang Ship Material Research Institute, Luoyang 471039, China;
2. State Key Laboratory of Nonferrous Metals and Processes,
General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The relationship between microstructures and properties of a new Al-Cu-Li alloy under different solid solution
and aging treatments were studied by hardness test, tensile test, SEM, EDS and TEM analysis. The results show that the
second phase particles of the alloy are fully dissolved by solid solution treatment at 490 ‘C for 1.5 h, and the remaining
second phase is AlICuFeMn phase. The fracture mode of the alloy is characterized by intergranular fracture and small
dimple mixed fracture. The suitable T6 temper of the alloy is (175 ‘C, 48 h), and the corresponding tensile strength, yield
strength and elongation rate are 447 MPa, 369 MPa and 8.9%, respectively. The suitable T8 temper of the alloy is
6%+(160 C, 36 h), and the corresponding tensile strength, yield strength and elongation rate are 500 MPa, 454 MPa and
10.5%, respectively. The alloy shows excellent combination of strength and ductility when the pre-deformation ratio is
controlled at about 6%. The strength phase of the alloy are composite phase ¢'/f', ¢’ and T} in T6 and T8 temper. The
pre-deformation greatly improves the strength of the alloy. With the increase of the pre-deformation, the mainly
strengthening phase of the alloy gradually change from 0'/f', 6’ and T to the T phase. T; has better strengthening effect
compared with ¢'/f’ phase and ' phase.

Key words: Al-Cu-Li alloy; solid solution treatment; aging treatment; mechanical property
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