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Table 1 Measured composition of 2099 Al-Li alloy used in
this study (/%)

Cu Li Zn Mg Mn zr Ti Al

274 182 073 031 028 013 0.05 Bal

£ 2 2099 & & HBTHHIE
Table 2 Aging treatments of 2099 alloy

Schedule Description
A 175°C/ 48 h (T6 single aging)
B 2.5%, 150°C/ 48 h (T8 single aging)
c 2.5%, 120°C/12 h+150°C/48 h (T8 duplex aging)
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Fig.1 TEM dark field images of aged alloys in three different schedules and the corresponding SAD patterns of [001]a and [112]a:i:
(a, d) schedule A; (b, e) schedule B; (c, f) schedule C
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Fig.2 Bright field TEM microstructures of aged alloys in three different schedules: (a) schedule A, (b) schedule B, and (c) schedule C
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Fig.3 Mechanical properties for aged alloys in three schedules
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Fig.4 Stress versus time curves of 2099 alloy in air and etchant under different conditions: (a) schedule A, (b) schedule B, and

(c) schedule C
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Table 3 Tensile strength ratio, testing period ratio and lIssrr

in three schedules

Schedule  Tensile strength ratio Duration ratio IssrT
A 0.988 0.591 0.073
B 0.998 0.431 0.084
C 0.994 0.626 0.057
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Fig.5 SEM surface micrographs of alloy in three different schedules after stress corrosion tension: (a) schedule A, (b) schedule B, and

(c) schedule C
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Fig.6 SEM surface micrograph of schedule A alloy (a), EDX spectra of bright spot at location A (b), and EDX of alloy surface at

location B (c)
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Fig.7 STEM and EDX analysis of schedule A alloy: (a) HAADF micrograph of grain boundary; elemental maps corresponding to the
marked rectangular area: (b) Al, (c) Cu, (d) Zn, () Mg, (f) Mn, and (g) Fe
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Fig.8 STEM and EDX analysis of schedule C alloy: (a) HAADF micrograph of grain boundary; elemental maps corresponding to the
marked rectangular area: (b) Al, (c) Cu, (d) Zn, (e) Mg, (f) Mn, and (g) Fe
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Fig.9 Conceptual sketch of alloy in schedule A and C on the

microstructure and the corrosion mode
4 2 #
1) ARG TR E S SWmE, b X 3%

AE A S RM BRI LR AR, C HIE T (FRE
2.5%)J5#% 120 ‘C/12 h + 150 ‘C/48 h), Mt s/,
JiE AR 5 R ZE {1 R 43 3 4 590, 570 MPa 1 9.3%. fF
U FE TN, & & i A7 K E A/ Byl n i A
T, A1 548«

2) BEE&MAKRET Cus Zn EEMEN . A
FE R I di SR OE S AT HAH, T B A1 C A B
AT H A AN S5 A

3) A& R RIUFIIPRL )Gt . 75 3 Bl 2%
RET, AEBRKAEBBEIR . (2B A K 0E
TREESFM U2 K. B8 CARETERT
B BIPURE S S . F Irpst A 0.057

&30

[1] Kertz J E, Gouma P I, Buchheit R G. Metal Mater Trans A[J],
2001, 32A: 2561

[2] Carrick D M, Hogg S C, Wileox G D. Materials Science
Forum[J], 2013, 765: 629

[3] Jain V K, Jata K V, Rioja R J et al. Mater Proc Technol[J],
1998, 73: 108

[4] Yin Dengfeng(F % 1&), Zheng Zigiao(¥S 1 HE). Materials
Review(# £} 54 )[J], 2003, 17(2): 18

[5] Romios M, Tiraschi R, Parrish C et al. JIMEPEG[J], 2005, 14:
641

[6] Warner T. Sci Mater Forum[J], 2006, 519-521: 1271

[7] Rioja R J, Warren C J, Goodyear M D et al. Mater Sci[J], 1997,
242: 255

References

[8] Rosalbino F, Angelini E, Negri S D et al. Intermetallics[J],
2005, 13(1): 55

[9] Xiaodong L, Frankel G S, Zoofan B, Corrosion Science[J],
2004, 46: 405

[10] Xu Guodong(#4: [ #:), Wang Yongxin(E 7k i), Chen Zheng
(K& #) et al. Rare Metal Materials and Engineering (% & 4=
JB AR5 TH)[J], 2008, 37(1): 72

[11] Zhang Fei(3k &), Shen Jian(7L &), Yan Xiaodong (=1 7R)
et al. Rare Metal Materials and Engineering (¥ 4 & # ¥}
5 TFE)[J], 2014, 43(6): 1312

[12] Ward N, Tran A, Abad A et al. IMEPEG[J], 2011, 20: 989

[13] Ma Y, Zhou X, Thompson G E et al. Mater Chem Phys[J],
2011, 126: 46

[14] Jiang Na, Zheng Zigiao. Transactions of Nonferrous Metals
Society of China[J], 1999, 9(4): 694

[15] Svenningsen G, Larsen M H. Corrosion Science[J], 2006,
48(6): 1528

[16] Rioja R J, Liu J. Metallurgical & Materials Transactions A[J],



12 T R IR BE X 2099 SR £ 4 12 R0 N 7 T b i A PR S ) <3277 «

2012, 43(9): 3325 Engineering A[J], 1997, 238(2): 293
[17] Zhao Peng(#X M), Su Yan(Z5 #f). Equipment Environmental [19] Buis A, Schijve J. Corrosion[J], 1992, 48: 898
Engineering (3% #% ¥ 3% T #£)[J], 2016, 13(1): 130 [20] Newman R C. Corrosion Science[J], 1985, 25: 341

[18] Najjar D, Magnin T, Warner T J. Materials Science &

Effects of Aging Treatment on Mechanical and Stress Corrosion Properties
of 2099 Alloy

Kong Xiang, Zheng Zigiao, Li Jinfeng, Lin Yi
(Key Laboratory of Nonferrous Metal Materials Science and Engineering of Ministry of Education,
Central South University, Changsha 410083, China)

Abstract: The influence of the aging treatment on microstructures, mechanical and stress corrosion properties of 2099 Al-Li alloy was
investigated by transmission electron microscopy, tensile properties measurement and slow strain rate tests. There were one T6 temper and
two T8 tempers in this study. The results show that both the tensile strengths in T8 tempers are higher than that in T6 temper. With
pre-deformation before the aging treatment, the dislocation density increases; therefore the number of Ty precipitates increases in matrixes.
Meanwhile, the duplex aging in T8 temper causes better comprehensive property. In the slow strain rate test of 2099 alloy, the loss of
strength does not happen. However, compared with samples tested in air, the failure time rapidly decreases when samples are tested in
aqueous solution. The tensile strength, yield strength and elongation of the alloy under the T8 duplex aging condition are 590, 570 MPa,
and 9.3%, respectively. 2099 alloy has excellent stress corrosion resistance and no stress loss occurs.

Key words: 2099 Al-Li alloy; stress corrosion; heat treatment; grain boundary; microstructure
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