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Abstract: Al-Li alloys are ideal aerospace materials due to their properties such as low density, high elastic modulus,
high specific stiffness and strength, low fatigue crack propagation rate, good property at high and cryogenic temperatures.
The research on novel Al-Li alloy materials attracted great attention all over the world, and new Al-Li alloy brands have been
registered constantly. This paper introduces the main aging precipitates in Al-Li alloys, and summarizes the correlation be-
tween aging precipitates and mechanical properties, corrosion properties and fatigue crack propagation rate of Al-Li alloys.
Combined with the influence of alloying elements and microalloying elements on the aging precipitates, the development of
high strength and super-high strength Al-Li alloys, corrosion resistant Al-Li alloys, damage resistant Al-Li alloys and high
hardenability Al-Li alloys is introduced. The shortcomings of domestic development of novel Al-Li alloys are summarized,
and some development directions on Al-Li alloys in the future are proposed.
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Fig. 1 Property comparison between several Al-Li alloys and conventional Al
alloys'> . (a) 2055 Al-Li alloy, (b) 2199 and 2060 Al-Li alloys
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Table 1 Composition characteristics of the 2™ and 3™ generation
of Al-Li alloys*
T
Gene- Cu ! Micro-alloying Brands
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ration elements in China
w/ % w/ %
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Fig. 2 Domestic applications of Al-Li alloys in airplane and aerospace

fieldst® 101, (a) liner part of C919 fuselage, (b) fuel tank

with diameter of 3350 mm
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Fig. 3 SAED pattern and TEM-DF image of 1441 Al-Li alloy after T8

aging“l: : (a) [100],, SAED pattern, (b) &' precipitates,

TEM-DF image

& 4} —F Al-Cu-Li REFELA 4 2A55( Al-3. 82Cu-
1. 22Li-0. 41Mg-0. 36Ag-0. 45Zn-0. 31Mn-0. 1Zr) T8 1 I %k
(4. 5% WA, 150 °C/35 h) J5 SAED [ & TEM-DF ##
A HABOWAH SRR B AR TE T 1441 83885 4, K 4a
BI[100],, ARl SAED 4%, 7 7E W {200, K&

(110}, A IATHINELR,, JF7E 1/3{220} ,, B2 2/3{220} ,,
P EAAEAEF R AT B, B 4b [ 112],, Shisih
SAED 7 7E I W /93y 17312201, M 2/312201,, 4%
MIMATHITES, R 2A55 SHHE A 4 EZHI AT A
T, tH, IEAEZ oM, [RIBAE LT 2 BT I 2R ( Guinier
Preston, GP) X, TEM-DF & R~ rp Al WL 3] b3 AH R A7 1
AHCE 4c Fl4d) , BMZERERG 4 F2RET th AN T, +6'
FAY, JrFrkReAR ], HA BRI ZU 2A55
BAEE T F RN T . JE IR 606 MPa, HLL5R
631 MPa, K3 10.5% >,

Bl 4 2A55 484044 T8 WIZLUS SAED [ K TEM-DF I f-(22)
(a)[100] ,, SAED Eli%; (b)[112],, SAED Eli%; (c¢) 0’4
FGP X, DF BEJ; (d) T, #H, DF fEj-

Fig. 4 SAED patterns and TEM-DF images of 2A55 Al-Li alloy after T8
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Fig. 6 STEM images of the grain boundary area in Al-Li alloys with different Cu/Li ratio after aging for 24 h at 175 C (1, (a) high

Cu/Li ratio, (b) medium Cu/Li ratio, (c¢) low Cu/Li ratio
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Fig. 7 Typical corrosion sectional metallographs of Al-Li alloys with different Cu/Li ratio aged for different time after 6 h immersion
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B8 2A97 £3A4: T6 (165 °C./60 h) K T8 ARIR(135 °C) BRI AN TEM-DF BEA-T* 30, (a) T8, 12h, T, Kl; (b) T8, 12 h, 8'H;
(c) T8, 48 h, T, #l; (d) T8, 48 h, §'Hl; (e) T8, 120h, T, #l; (f) T8, 120 h, §'H; (g) T6, T, #l; (h) T6, 6’4, §'H

Fig. 8 TEM-DF images of 2A97 Al-Li alloy after T6 aging and T8 aging for different time'** 1. (a) T8, 12'h, T,; (b)T8, 12 h, &; () T8,
48 h, T,; (d) T8, 48 h, &; (e) T8, 120 h, T,; (f) T8, 120 h, &'; (g) T6, T,; (h) T6, 6’ and &'
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Table 2 Chemical composition of a novel super high strength Al-Li al-

loy in China during the 13th five-year plan period( w /%)% %’

Alloy Cu Li Mg Ag Zn Mn Zr Al

2A96 3.81 1.28 0.41 042 0.39 0.28 0.11 Bal.

2A55 3.82 1.22 0.41 0.36 0.45 0.31 0.1 Bal.
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Table 3  Tensile properties of the T8 peak-aged super-high
strength Al-Li alloy plates with 2 mm and 10 mm thick-
ness 2 4]
pr;”;:;::::: . YS/MPa  UTS/MPa EL/%
(2A96) 2 mm/6% 582 615 10.2
(2A96) 10 mm/3% 641 675 12.2
(2A55) 10 mm/4. 5% 614 640 13.7

6 h aging

24 h aging
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Fig. 10  Typical sectional corrosion morphologies of Al-2. 8Cu-1. 7Li(wt% ) alloy with different Zn additions aged at 175 °C for 6 h and 24 h

after 6 h exposure in intergranular corrosion medium*7’ (a) Zn-free, (b) 0.3Zn, (c¢) 0.7Zn
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Table 4  Mechanical properties and fatigue crack propagation
rates of a novel medium strength and highly tolerant Al-
Li alloy after different two-step T8 aging">'!

Second ys/Mpa Uts/MPa ELge YN
aging# (mm - cycle™")

170 C/2 h 370.2 458.2 11.7 1.08x107°

170 C/24 h  432.3 509. 6 9.2 2.12x107°

170 C/120 h 487.1 535.4 7.8 5.09%x1073

# notes that the pre-deformation for T8 aging is 6%, and the 1™ step aging
is at 150 °C for 4 h; * notes AK=30 MPa -m"?
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Fig. 13 TEM images of Al-2.98Cu-0. 85Li-0. 37Mg-0. 32Ag alloy after different aging“ﬂ : (a) T8 two-step aging (12% pre-deformation+RT/120 h+
145 °C/20 h), T,, DF; (b) T8 single-step aging (4% pre-deformation+145 °C/45 h), T,, DF; (c) T8 single-step aging, 6', BF
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