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Mechanical Property and Structure Variation of 2050 Al-Li Alloy
Sheet Caused by Annealing Prior to Solution Treatment

CAI Wenxin LI Jinfeng LU Dingding LIU Danyang NING Hong
(School of Materials Science and Engineering, Central South University,Changsha 410083)

Abstract The mechanical properties, grain structures and precipitates of 2050 Al-Li alloy cold-rolled sheet in
T8 temper with different annealing prior to solution treatment were investigated by tensile tests, electron backscattering
diffraction analysis (EBSD) , scanning lectron microscope (SEM) and transmission electron microscope ( TEM). The
results show that the number of incomplete recrystallization, the aspect ratio of the grains and the number of the low
angle grain boundaries and the fraction of Goss texture increase in 2050 Al-Li alloy cold—rolled sheet with annealing
prior to solution treatment. The main strengthening precipitates are T1 and 0 phase. The annealing prior to solution
treatment leads to the precipitation differences of T, phase on different {111} ,, surfaces during T8 aging process. T,
phase number on some {111} ,, surfaces decreases, while it increases on some {111} , surfaces with high shear stress
during pre—tensile deformation. This therefore changes the mechanical properties of the alloy. The annealing at 300°C
for 4 h prior to solution treatment enhances the yield strength and the tensile strength of the alloy cold-rolled sheet
with T8 ageing, but the elongation is kept unchanged.

Key words Al-Li alloy, annealing, mechanical properties, microstructure, recrystallization
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Tab.1 Chemical composition of 2050 Al-Li alloy wt/%

Cu Li Mg Ag Mn Zr 7Zn Al

3.56 1.02 0.2~0.6 0.2~0.7 0.2~0.5 0.06~0.14  0.25 Bal.
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Tab.2 Heat treatment process of 2050 Al-Li alloy sheet
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Fig.1 Tensile sample dimension of 2050 Al-Li alloy sheet
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Fig.2 Tensile properties of 2050 Al-Li alloy sheet
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Fig.3 Fracture morphologies of 2050 Al-Li alloy sheet

with different heat treatment
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Fig.5 Grain orientation difference in 2050 Al-Li alloy sheet with different heat treatment
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Fig.6  Grain orientation distribution function of 2050 Al-Li alloy sheet with different heat treatment
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Fig.7 SAED patterns and TEM DF images of 2050 Al-Li alloy sheet with different heat treatment

FHAMEI T http://www.yhclgy.com 2019 4 %5 6 H



25 EPnA  BREE A R AL RCRIE LADTVE T H
ek F A BRAETTERT Hh i Ak © 2805 3 — & Bt RO iy
P&, 82 A AR SO BT 2 SR R S5 R
AERT AR B i — 2D s A VE T, B 42 T 20 ~ 30 MPa
WA S R 2 T 28 T e S BRI
PRS2 3, f n] 227 Fofl - SR B B P e, LA
9 5 4 N I
3 it

(1) AHEE T 2050 57 £ 5 45 & FL v b 1 422 [T 7 |
PRI T8 I RAb B, 2838 AL 3RS FEHEAT [V A K
Ko T8 W, 4 ot P 5 B e TP s B B g o e ] 2
A T HEA T 24 300°C /4 h 3R ] fof Ji AR 5 B K o
SRIEHEE 2 20 MPa USRI, BTG 16 4
ek o

(2) B AR JAb FEA] U2 2050 SRR G G2 5L
R 1V I dioREZH 2, 6 o B TR FE G O, /N A
PR, [ Goss 21 {011} <100>%5 BEHI K

(3)2050 FR4HE & 4 1Y W RCR AR T, AHFI
0 AH , {H A AT IR b B AT 3 B0U5 SE T8 WAL T, AH
FEANTE] VLT T A A 22 5, Horpal o 11| T 1
T AT H O /b, T $5 AR AR TR I K 32 e o3 DI )
[TILE b T AR B

Sk

[1] ZOU C L, GENG G H, CHEN W Y. Development and
application of aluminium —lithium alloy [ J]. Applied Mechanics
and Materials, 2014, 599-601 .6.

[2] WANHILLI R J H, BRAY G H. Aerostructural design
and Tts application to Al - Li alloys[ J]. Aluminum~-lithium Al-
loys, 2014, 14(7) :27-58.

[3] RIOJA R J, LIU J. The evolution of aluminum - lithi-
um base products for aerospace and space applications[ J ]. Metal-
lurgical and Materials Transactions A, 2012, 43(9) .3325-3337.

[4] AHMED B, WU S J. Aluminum lithium alloys ( Al-Li—
Cu—X) —new generation material for aerospace applications[J].
Applied Mechanics and Materials, 2013, 440 ( Advanced Materi-
als and Sports Equipment Design) : 104—111.

[5] Z=2hX, Mok, IREEIR, . — ol s om e 4R
GERMHR S ¥R WA S&EME S TR,
2017, 46(12) :3715-3720.

[6] Mz, Kamife, =R, & —Fh 2050 {54804 4
AR MM A N 52 l)]. WA &my RS TR,

2018, 47(4) :1192-1198.

(7] BT T, 28X, 26308, 45, 2050 FREE & & AR Y
W E SO [T ] A RHITSE 5 AT, 2018, 12(3) .
183-190.

[8] ZHANG J, FENG X S, GAO J S, et al. Effects of weld-
ing parameters and post—heat treatment on mechanical properties
of friction stir welded AA2195-T8 Al-Li alloy[ J ]. Journal of Ma-
terials Science and Technology, 2018, 34(1) ;219-227.

[9] KIM J H, JEUN J H, CHUN H J, et al. Effect of pre-
cipitates on mechanical properties of AA2195[J]. Journal of Al-
loys and Compounds, 2016, 669.187-198.

[10] TSIOULAS D, ROBSON J D, SIGLI C, et al. Interac-
tions between zirconium and manganese dispersoid —forming ele-
ments on their combined addition in Al-Cu—Li alloys[ J]. Acta
Materialia, 2012, 60( 13-14) :5245-5259.

[11] YEZH, CATW X, LI J F, et al. Impact of annealing
prior to solution treatment on aging precipitates and intergranular
corrosion behavior of AlI-Cu—Li Alloy 2050[ J]. Metallurgical and
Materials Transactions A, 2018, 49(6) :2471-2486.

[12] JATA K V, PANCHANADEESWARAN S, VASUDE-
VAN A K. Evolution of texture, microstructure and mechanical
property anisotropy in an Al-Li—Cu alloy[ J]. Materials Science
and Engineering A, 1998, 257(1) :37-46.

[13] RIDDLE Y W, SANDERS T H. A study of coarse-
ning, recrystallization, and morphology of microstructure in Al-Sc
—(Zr)—(Mg) alloys[ J]. Metallurgical and Materials Transactions
A, 2004, 35(1) :341-350.

[14] LEE K H, LEE Y J, HIRAGA K. Preciptiation behav-
ior in the early stage of aging in an Al-Li-Cu-Mg-Zr-Ag
(Weldalite049) alloy[ J]. Journal of Materials Mesearch, 1999,
14(2) :384-389.

[15] JUNG W S, PARK J K. Effect of stretching treatment
on the precipitation kinetics of an Al-2.33wt%Li-2.48wt%Cu al-
loy[J]. Scripta Metallurgica Et Materialia, 1992, 26(5) :831—
836.

[16] #5FJe, BRE, UK. T AH (AL CuLi) X FRE&
AT SR TTER T ] A R TR, 2002, 54(3) :4-8.

[17] KIM N J, LEE E W. Effect of T1 precipitate on the
anisotropy of Al-Li alloy 2090[ J]. Acta Metallurgica Et Materia-
lia, 1993, 41(3) :941-948.

[ 18] HUANG B P, ZHENG Z Q. Precipitation kinetics of
an Al-4.01Cu-1.11Li-0.39Mg—-0.19Zr—0.11Ti alloy[ J]. Scripta
Materialia, 1998, 38(4) :611-616.

FHiAMBI LY http://www.yhclgy.com 2019 45 25 6



