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Table 1 Brief summary of common microalloying elements

and their related propertiesm’“'

.. Content, .
Element Precipitate Main effect
/%
Solid-solution
. S(ALL) strengtl}en?ng,
Li . 0.9~1.8 precipitation
T\(AL,CuLi) . .
strengthening, density
decreasing
Solid-solution
Cu 9’(A12Cu). 2.0-4.0 strengtl}en?ng,
Ti(ALL,CuLi) precipitation
strengthening
Mg ‘Ag-Mg’ 0.3~0.5 Precipitation
Ag cluster 0.2~0.5 strengthening
Zr B'(AlzZr) 0.1~0.2 Grain refining,
Mn AlyoCu,Mnjs 03 texture control., .
AlgMn govern of recrystallization
Grain refining,
Sc Al;Sc 0.15 plasticity increasing,

govern of recrystallization

Melt purification,
Ce  7(AlCuCe) 0.04~0.14 ¢t purthcation
grain refining
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Fig.1 Atom probe images of cross sections of various T, plate
found to lie on {111} plane at 0 h (a), 2 h (b) and 84 h (c)
(Al, blue; Mg, green; Ag, black)™”
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Fig.2 Dislocations near the SiC,/Al interface in the composite

observed by TEM: (a) generation of dislocation from the
SiC/Al interface and (b) high density dislocations around

a whisker®”

HAEMEL, TiBy KSR B AR, KRS A
Wit A A Cn & 3 B ), 2 A 3G K 55—
AT AR 2 a-Al FEAR T & &b IR e LT il
T FLE S, %S A AR R I Y R A g R A
FaE .
24 ZRTE

B G G0 S R 2 0 3 LUK, LI
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Fig.3  Microstructures of as-cast TiB,/Al-Li-Cu composite:

(a) optical microstructure and (b) backscattered electron
(BSE) image (the inset in Fig.2b shows dispersion of
TiB, particle and its typical morphology) "
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Table 2 Main precipitated phases and their morphologic characteristics in Al-Li alloys

[21, 32, 34, 37, 60-62]

Lattice constant /nm

Precipitation Crystal structures Morphology and crystal orientation
a b c
J'(AL;L1) L1, 0.404 - Coherent, spherical, {111},//{111},
) Semi-coherent, lamellar, habit plane {100},
6'(Al,Cu) Quadratic system 0.404 0.580
{100}¢//{100},, [001],//[001],
Metastable Orthorhombic
T,'(Al,CuLi) 0.288 0.86  0.406 Lath-shaped, {100}r,//{110},
phase system
Orthorhombic Semi-coherent, needle-like, [100]s//[100],,
S'(Al,CuMg) 0.401  0.925 0.715
system [110]s//[012],
F'(AlsZr) L1, 0.405 - Coherent, spherical
Lamellar, habit plane {111},, {100},/{110},,
J(AIL1) Cubic system 0.637 -
{011} s//{111},
Lamellar, habit plane {111},
Ti(Al,CuLi) Hexagonal system 0.496 0.935 . ,
Stable phase {0001} r,//{111}4 [1010]7,//[110].s
T2(AlsLi;Cu) Hexagonal system 0.40 - Lath-shaped
Ts(Al;CusLi) Cubic system 0.583 - Lath-shaped, [001]7s//[110],, [001]rs//[001],,
P(Al3Zr) DO»s 0.432 1.693 spherical
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Table 3 Tensile properties of the joints of AA2219 alloy

prepared by various welding methods 191

Material 00.2/MPa o/MPa /% Y%
BM 390 470 15.0 10.5
GTAW 220 242 8.8 6.2
EBW 265 304 10.4 7.5
FSW 305 342 12.2 8.6

JE AR, SRV TR 3. (HAESL R,
P FE BRI AN IE A5 2 A B/ o SR B R S A I
AR, UL A0 PR A 5 4 T A% v X L AL 1) ) Ak
FRAS Ay BRI -
4.4 PACIRFIE

Al-Cu-Li & 4@ T #ukb B oA B0 5 4, i i 1l

BIE AR BRI, W S ERAE, R R

B G BE LA T RE N FH B oK o
4.4.1 Bz

Al-Cu-Li £ 4 45 [ v A 31 25 15 21 3 1 0[] v 44
SO ] A B L S AR I TR SR A T R
5 o [V — FROR A T A e A e
FEIE 4 IR R] P9 AR, DABRAIE 55— AH S ] R34 Al 0 5t
P HLBk o R A i e IR G o AE S T ORI R) K
B ENEBRERMAKR, HSPEE SR
P, RAEWSE MBS . T A 4 b 5L A
FEAL GE 10 B2 [ 5k R b o AT eV B, H AT Vr 2 1
H#HZ R TR 2 i T2, 2R
O RS S N A ARG I L%, FEREA
O R AR I A, R A e e R, o
HaHTERE . Ye PRI 400 °C/2 h + 525 C/1 h W
P B8 1 RARAE AN T A 4 00 T A S kR,
P T AR R SRR R R e LG s [, Y
T RS T AHEARF S EG BRI T A SR TT
Wy AT T B A R S A T T R ik B Sy
LI ARG dtbmr L, B A B 25 S5 35 R A 4
(1 b RS AR I D 1) [ AR B 4, T o5 4 4
15 Ji 22 I 8O FR (BT 30 g 27, T N 2R HA AR 1
VR S b 28 Y8 B B LR A TR RR
442 BFEAIE

[F6] ¢ S i i 1D I 5 4k B8 2 AL-Cu-Li 6 4 05 221
SEAL T B, IS RIORE ] S R BRI B 4 A R PRI IR
I [R], SO I A [ AR, BT AN R oK
M, T AE & 4k REAS 2 B 5B X Al-Cu-Li
G, BT R TS g s (Te), it
T (1 B2 N 280U B AE 150~190 “CYE Bl N, A3 N 7] £E

20~50 h ik BEIRAS, —Fh Al-2.6Cu-1.6L1 (Jfi &4y
., %) MMV 175 CHRL 32 h I 255 04
1510 MPal®*l, —Fl 4 Cu &) Al-5.4Cu-1.64Li-0.4Ag
(R, %) A5 180 “CTF B ik e i Afi J& 1) 1N 7] Ay
24 WOV, WA I A A HAT R e B L R, (R
FLPUN )k Re AN W R PR A e, AE— e R BRR
T AERNH .

A M RE, RN R SRR b, ARtk
HatEae, SCHILT XU T2 2 I AL B R . XY
Gemt L (T7x) — R FARIE I il AL 2], A 45 &
IR, AR RGO, AT R T A e T
TP RE,  AHE IO AR S BT AL S B ELA 4
SRIEH T B A& atEaeitm, Bt XH
TRARFE I 2 B (T8, BIATAR I f, — Jy i nf
PRI AR RN, 5y — D7 T TR T 5N A A R Ry
Ty AHAR AL W B % L, AREE Ty AR S BT
E— B PRI REGE T APPSR . Lin 25087
Al-Cu-Li & &l K ETIN 2.5% AT, K
T8 AL EL T6 Kb HE AR 4 iy < Pk g R0 5038 i ) g
Tl 7 0 T8I BB A K. Xiaol” A S HE i Al-Mg-Li £ 4x 1
J1E kR, B T R B I 28 i —— Lk Ak
H(EPT) 5 WA JEAH 454 00 U532, 15 LI 25 4k AR
o, EPT 5 o'FH LAk v] DL Kb 25 45 i & 4 B IR 0 N 3%
INFTR] o RF 5 Hh, B EPT 5 AR EAHSS 45, v i 2548
e ORI RS R R B, A & 449 21 R0 AL .

5 ALFLi &M RA R RE

A BT RIBUR, 2 24 TR TR SE
£, ARG S IO AT IS T R . (H2 S
. WEEAAAAERORNZERE, FEARIAERA A T
PO A T o AR /AN o il A Y
UL RS Z RGENEN e RSy . DLRRE A
WHRI CO19 KRIUEHL B, o E ™ & e R
FILEBIAL LT 5% 3820 3 i [ 7 A0 3 B R R OK K
HUHIIE R e SR A e a3, X Aeoxs [ P9 BB 45 < e
TR T AV TR

BB A U WUR OGBS M AL, Dtk
P AR S M e AL BT S T (R 52 A7, A R B R T
I3 ] AR BT AR JLAN s 1T (1) s SR £ b
P L2090, RUTT R G B i o s AL AR
e A AR A T A SRR R 9T, AAUR Sk R m R
SRR R (2) RS GG S RS T
2, ARG SRR, $8 e o
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Research Progress and Prospects of the Microstructures, Properties, and Forming
Techniques of Al-Li Alloy

Wang Yichang', Tong Xin', You Guogiang', Wu Xiaodong', Cao Lingfei'”

(1. International Joint Laboratory for Light Alloys (Ministry of Education), College of Materials Science and Engineering,

Chongqing University, Chongqing 400044, China)

(2. National Key Laboratory of Science and Technology for National Defence on High-strength Structural Materials,
Central South University, Changsha 410083, China)

Abstract: Al-Li alloys have attracted considerable attention in the key fields of aviation, aerospace, and navigation owing to their high

specific strength and stiffness, good corrosion and fatigue resistance. Al-Li alloys have been studied and applied for decades in the United

States, Russia and other countries. The researches and applications of Al-Li alloys in China have also achieved great progress through a

large number of science and technology projects. However, there is still a certain gap between China and developed countries. Based on

the development of Al-Li alloys all over the world, the alloying techniques, aging precipitation behavior, and strengthening and

toughening mechanism of Al-Li alloys were discussed. At the same time, the new processes and heat treatments of Al-Li alloys were

summarized. Finally, the existing problems in the development and application of Al-Li alloys in China are put forward and the

development direction of Al-Li alloy is prospected.
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