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Abstract: In order to face the fierce substitution competition from the composites and other structural materials and meet

the strict requirements of new generation airplane for the service performance of the aluminium alloys, scientists and

engineers need to keep developing new aluminium alloys with comprehensive performance and their processing technology,

and to investigate the processing principle and technology of material/structural parts integration. Compared with the

composites, new generation aluminium-lithium alloys are lighter, with lower risk, less expensive to manufacture, operate

and repair than composites—intensive planes. It becomes an important technology to support new generation airplanes by new

aluminium—lithium alloys in combination with advanced structural concepts. The development history of aluminium-lithium

alloys and typical alloy compositions, properties and applications in different stages are briefly reviewed, as well as the

superplasticity technology of aluminium—-lithium alloys and their application in aerospace industries. The development trade

of composition design and microstructure control in new generation aluminium —lithium alloys are introduced, and their

application prospect is discussed.
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Table 1  Compositions of the main first generation Al-Li alloys
(Wt% ) el
Alloy Cu Mg Li Zr Si Fe
2020 4.5 - 1.2 - 0.20  0.30

BAJI23 4.8 ~5.8 - 0.9~1.4 0.11 0.10 0.15
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Table 2 Compositions of the main second generation Al-Li alloys

(Wt% ) Lo
Alloy Cu Mg Li Zr Si Fe
1420 - 5.2 2.1 0.11 0.15 0.20
2090 2.7 - 2.1 0.11 0.10 0.12

2091 2.0 1.3 2.0 0.11 0.20 0.30
8090 1.2 0.8 2.4 0.12 0.10 0.10
8091 1.9 0.8 2.6 0.12 0.20 0.30
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Table 3 Compositions of the partial third generation Al-Li alloys(wt% ) [!!- 1]
Alloy Cu Li Mg Mn Zn Ti Fe Si Zr Ag Others
1460 2.6-3.3 2.0-2.4 0.05 0. 06 0. 10 0.15 0. 05-0. 14Sc
2094 4.8 1.3 0.4 0.15 0.12 0.11 0.4
2095 4.3 1.3 0.4 0.15 0.12 0.11 0.4
2096 2.7 1.6 0.4 0.15 0.12 0.11 0.4
AF/C489 2.7 2.1 0.3 0.3 0.6 0.10 0.10 0.05
AF/C458 2.7 1.8 0.3 0.3 0.6 0. 10 0.10 0.08
2195 3.7-4.3  0.8-1.2 0.25-0.8 0.25 0.25 0.10 0.15 0.12 0.08-0.16 0.25-0.6
0. 05Ni, 0.05Cr
2050 3.2-2.9 0.7-1.3 0.2-0.6 0.2-0.5 0.25 0.10 0. 10 0.08 0.06-0. 14 0.2-0.7 0. OSG;, 0. OSV’
2055 3.2-4.2 1.0-1.3 0.2-0.6 0.1-0.5 0.3-0.7 0.10 0. 10 0.07 0.05-0.15 0.2-0.7
2060 3.4-4.5 0.6-0.9 0.6-1.1 0.1-0.5 0.5-0.5 0.1 0.07 0.07 0.05-0.15 0.05-0.50
2196 2.5-3.3 1.4-2.1 0.25-0.8 0.35 0.35 0.10 0.15 0.12 0.04-0.18 0.25-0.6
2098 3.2-3.8 0.8-1.3 0.25-0.8 0.35 0.35 0.10 0.15 0.12 0.04-0.18 0.25-0.6
2198 2.9-3.5 0.8-1.1 0.25-0.8 0.50 0.35 0.10 0. 10 0.08 0.04-0.18 0.1-0.5 0.05Cr
2097 2.5-3.1 1.2-1.8 0.35 0.10-0.6 0.35 0.15 0.15 0.12 0.08-0. 16
2197 2.5-3.1 1.3-1.7 0.25 0.10-0.5 0. 05 0.12 0. 10 0.10 0.08-0. 15
2297 2.5-3.1 1.1-1.7 0.25 0.1-0.5 0. 05 0.12 0.1 0.1 0.08-0. 15 —
2397 2.5-3.1 1.1-1.7 0.25 0.1-0.5 0.05-0.15 0.12 0.1 0.1 0.08-0. 15 —
2099 2.4-3.0 1.6-2.0 0.1-0.5 0.1-0.5 0.4-1.0 0.1 0.07 0.05 0.05-0. 12 — 0. 0001Be
2199 2.3-2.9 1.4-1.8 0.05-0.4 0.1-0.5 0.2-0.9 0.1 0.07 0.05 0.05-0.12 — 0. 0001Be
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Fig. 1 Microstructure design mode of new aluminum lithium alloys" >’
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Fig. 2 Properties comparison among the third generation, the fourth

generation Al-Li alloys, and 2524 Al-Li alloy "4

% M, BREFEGRELS ELE] . BYE . B AR
AREEFHE RS AT, FFCAEMURAZS S A 52 H
MrB, SEEZZE A TR AR i il 9 1460 45285 4
W EAR 4.5 m WEEUEAR, T TSR WARE T
AR, A8 T 37% M RCR Y EEC KBS AR
KHLANEAS (B2 8.4 m, 1K 46,1 m) R 2195 #3444
2219 &4, EEWRS%, mERE 30%, HEE
3.4 (172050, 2196, 2198 “fH A 5 = AR A A
BETESEHE Mz % A350 . A380 AL FERHE] TR, 4
A TR AR S A AR A TR AT AR N
Sef]t 0B R R RIS B A380 FAHLRHH —10
2199 A E s T RIS S . R ik
A O IR T 2524 T3 WS, ST UL
AT AR EACR ) SEE LA A R 787 FALE
FET AR A A, T HER R KIPLmRER
P, I ML ER o B0 B G 4 th iR SR F SE R 140
BA SR, R WG A B — RS MS-2 B E L
WK TS 4. RE H w8 &Rz M
AR N AR ES A, VR IS 1420 454E
A4 (EF=S A 5A90) BRI R (F C) SE i 7E S 7 5 et
AR R T, %A A At S B AR RR Y AL SE B
PN, SR LAk, Rl TR R RHLIH R, 5 =
FREERA & 0N RIS 2, B an e 4R 2 "l TE RS 4
b () A BR BEAT 28 B B il R TR BT 156
=4% 2099 EH A4 HAE N $540 mm [HEE, S TR E
20, mAE RS SR, 2010 4 12
A1 H, PEfEs Tl 4 A FR A 28 E AL A 7 ik
SCUHEARELE T SRR BT — AR Sl i 1 €919 [
FERRI LRI FR B, W 3 fis, %S HBR
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Fig. 3 Straight segment of (919 airplane frame fabricated by the Al-Li alloy™!
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Table 4  Applications of partial third generation Al-Li alloys in

aerospace aircrafts! 0+ 33551

Alloy Density/g + em™  Products form Application

Storage tank of

1460 2.60 Plates L
liquid oxygen
2195 271 Plates Storage tank of liquid
oxygen of space shuttle
2008 2.70 Medium plates, 'F.uselag.e of
sheets military aircraft
2198 2.70 Medium plates, Fuselage skins
sheets
Floor beams,
2196 2.63 Sections floor structure,
fuselage stiffeners
2099 2.63 Sections Fuselage structures,
lower wing stringers
2199 2 64 Medium plates, Fuse]ag.e skm§,
sheets lower wing skins
2050 2.70 Plates Fuselage frames , lower
wing reinforcements
5 % 1iF

HHLR A s S i 3y 1T 3R e i T e oK,
TN S G FORH BT T AT S IS A AR AR SEfi == 80
oy p SR Rl F 5T BV iR e o 1 A O o N g |
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TR HR B G Fe 0 O Z5 BT & O ST — U BL R
JEMEEHORFBL, SRE, P, EREs e
BB 7 05 T T AT AT AN /N 228 o R R BR B S 4
WEk T, SEBERER TP ORES, IRABTTE L&
o SBPEASIE REAAE BT O VR RE =22 (8] ) 56
&, IWREA A QTR — R S SR &R,
(R R AR R S < oA R ST, TR R PY
Bl (SRR A BRITAE 2 w50 I 8 0 5 BE ) BB
BRI A B SR A, T UK BN S R A A
EAUBIER7IN T N
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