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Structures and Properties of Nano—Precipitates in Al-Li Alloys
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[ABSTRACT] The structure and performance of the third and fourth generation Al-Li alloys depend on the type, size,
shape, distribution and sequence of the nano—precipitates within them. In this review paper, typically nano—precipitates
generated by additions of Mg, Ag, Si, and Mn elements were reported. In particular, in Al-Li—Cu system: stabilities of
&' (ALLLi) and &'(Al,Li)/Al;Sc core—shell structures with non—equilibrium composition; the coherent and semi—coherent
interfaces of 0'(Al,Cu)/0—Al and the segregation behavior of Cu at the interfaces; the origin of the relationships including
“in-phase” and “anti—phase” for opposite &' phases in the 3'/0'/8’ composite precipitation; and various crystal structure
models of T, (AL,CuLi). In Al-Li—-Cu—Mg system: the interface of S(Al,CuMg)/a—Al; the good resistance of Q(Al,Cu)
phases to grain coarsening and the nucleation induced by vacancy. In the Al-Li—Cu—Mg-Si system: the competitions
for 6(Al;CuMg,) — S' and 56— due to non—component Si and Ag atoms; and phase transition from Q(Al,Cu,Mg,Si,) to
B'(Al;Mg,Si,) because of the intrinsic point defect in Q. By using X—ray diffraction (XRD), high-resolution transmission
electron microscopy (HRTEM), high—angle annular dark—field scanning transmission electron microscopy (HAADF—
STEM), and first—principle calculations, it is able to provide inspiration for us to understand the performances of these nano
precipitations.
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dark—field scanning transmission electron microscopy (HAADF-STEM)
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Fig.1 Compositions of main Al-Li alloys from first to third generation
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Table 1 Principal precipitates, dispersoids, and intermetallics formed in 3rd, 4th generation Al-Li alloys
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Table 2 Space group and atomic positions for 6’

Structure Lattice parameter Wyckoft
2a
- a=0.404
14m2 c=0.580 2b
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Positions
Occupancy
y z
0 0 100% Al
0 0.5 100% Al
0.5 0.25 100% Cu
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Fig.2 Atomic resolution HAADF-STEM imaging of 6'/6'/8' composite

precipitates with different relationship for the opposite o' phases
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Fig.3 Typical atomic models for T, phase
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BT, AT LA A 280 o S T 45 ) e T A% 3 AT, 3 i 410 1
Q k.
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2.3 Al-Li-Cu-Mg-Si
23.1 o (Al,CuMg,)

o FHEA LI5S, SRR ALAROC R {1003}/
{100}, — B35 AT 51 Y,

SSS — Cu-Mg clusters — ¢

o M5 S MATEM WTES X R, — Ml SiA]
VIR G 4 BETE JOE U SR T AL A i B AR,
1M S" A ARG Tk e 4, PRI Si e RS E i S’
A0, e o I BIER .. RIBHHERSUE R f o
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Table 3 Crystal structure model of S phase

g Positions
Lattice Wyckoff Occupancy
parameter
X v z
a=0.400 4c 0 0.778 0.25 100% Cu
b=10.923 4c 0 0.072 0.25 100% Mg
c=0.714 8f 0 0.356 0.056 100% Al
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JF ), A5 3 5 — PR T %0 e 4 X, A % AH
BT H o
232 Q (ALCu,Mg,Si,)

Q HHJE AT ARG, 25 [ B PO, A Ak S 8 a =
10.35-10.40A, ¢ = 4.02-4.05A, JF fd rp 405 21 MR T
Q FHAE FE A — M S Al S5 sl IR, W dE TR R {5103,

HAfE B FAOIRK AT 1 ™ Q A5 oAl LAHSE R N
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