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Fig.1 Microhardness of the Al-Li alloy with cooling T8 aging

as a function of aging time

Tensile Strength/MPa

—o— Isothermal T8 aging
—a— Non-isothermal T8 aging

0 20 40 60 80 100 120

A b

a1
o
T

Yield Strength/MPa
w B P (82
a1 o
o o

—o— |sothermal T8 aging
—a— Non-isothermal T8 aging

w
o
o

0 20 40 60 80 100 120

N
~

c

= 2NN
o 00 ON
T T T T

14}

Elongation/%

—o— Isothermal T8 aging
—a— Non-isothermal T8 aging

0 20 40 60 80 100 120

Aging Time/h

2 SRR T8 IR IR T8 I R B A R it 2k
Fig.2 Tensile properties of the Al-Li alloy with isothermal T8
aging and cooling T8 aging: (a) tensile strength, (b) yield

strength, and (c) elongation
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Fig.3 Tensile fracture morphologies of the Al-Li alloy with cooling T8 aging for 4 h (a), 24 h (b), 42 h (c),
and isothermal T8 aging for 4 h (d), 20 h (e), 48 h (f)

PR WD CE3d) 5 17 I R T ZE K 2 20 h (e
RO, W) B R, UKBEIR TSR L 5] B 5 5
(& 3e) s B &L (A — P K 2 48 h GR350 1,
W7 1 AR S 4 RPN UKBEIROE S (& 3F) , HR N
SR R o e O SRR

M2 B T2 R R A b A T 1 35 L T B
RIN,  BE BN T GE K, G 4 R 1 2R ) i A DT 2
BeAR  (EA L TR (160 °C) T8 LM &5, B T8
R 2850 IR 4 s DT 282 B 48] PRI
2.3 XA

K 4 B NA5 IR (160 "CHTS I R4 M & 4 19 TEM
A . BRLAhE, A4 EENHEZH TLHE (K
4a) , VLW ERIS M 0'FFS0' 5 A4 (K 4b) .
Bz 20 h iF, G& il REREL. %8, RHE
50~80 nm Z [a][¥ T1 #H (Kl 4c) 5 FINFLED R0
(B 4d) o 4RSI K 2GS (A & 48 h, &4 H S5
MOMILTHR, REMKAKENTL MH (Ede) ; H
TLAHRSTHE R, ZERE .

&1 5 Ff 7 N BT T8 I R 4848 & 4 1 TEM B Fr o
RBP4 h B, AP AU ER R SFIEF 4/ 1 8+
(H 5a, 5b) , KK TL MO ML iiH 5%
I (160 C) T8R4 h (K 4a, 4b) Eb#, Ho'#H
JSFREANN, BT . AR AL (42 h) B, Af
IS 3 & 4 R EEHE M TL A (Bl 5c) LK

BEZHOMMSH, BB LEOISEEM (H 5D .
3 SHSitE

iR (160 °C) T8 B AE RIS 2% 4 h If C &4
TR ZW TL M EQFIFS A, SR FEIR T8 I 2%
TER IS 2L 4 h U 82 RFAESE A/ s A, T
HARMEER TLAHMOM X5 &S SR T
BT AT A B R Ao 6. ARSI ROd fE
B Ak, AT AR R SR 1S AL, e
B R EL TEAZ IR BN ) R AZ 35 22 S50 R A2 AR LI AZ 4L
T 2 BT R BRI R A A, BERSOT R A ) —
RYVFAH DI FEAS, B o TERORRE M5 1 A 55 i B 280
AR O F RS AR R ST I AR A ) H 352 2% 1) 32
G A, AN FEAT 3 90 A A Ak, b b A A R
e B AR R R R R R A% BB B RS Rz i BB,
BRGS M SRR LR, BN, TR IR, 1
e ik B 2 BE 2 B Ao R ok, T A VI AN S e AT
HAK. Mo SR, #MEER, B2
K, FEEEZT GP X A0 "MKk, FaEkigA
KA s sk, 71 MmERAB T Cu-Mg-
AL Ag-Li-7S A7 B E M AZ BAE M & Cu. Li JR
TP BAEH, XA FEZ RS R T8
B RCHT A, B R B — BLAE PR, R 79 Ol R B
&, PSR T M R g R, S, T1 4



- 186 - WA ERMES TR F 46k

4 B T8 W ARG G0 TEM M
Fig.4 TEM micrographs of the Al-Li alloy with isothermal T8 aging: (a) aging for 4 h, T1 precipitate, dark field (DF) image from (112);
(b) aging for 4 h, 8’ and &' precipitate, DF image from (100); (c) aging for 20 h, T1 precipitate, DF image from (112); (d) aging
for 20 h, @'precipitate, DF image from (100); (e) aging for 48 h, T1 precipitate, DF image from (112)
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Fig.5 TEM micrographs of the Al-Li alloy with cooling T8 aging: (a, b) aging for 4 h, &' precipitate, DF image from (100); (c) aging for

42 h, T1 precipitate, DF image from (112); (d) aging for 42 h, @' precipitate, DF image from (100)
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Fig.6 TEM micrographs of grain boundary of the Al-Li alloy
with isothermal T8 peak aging for 20 h (a) and cooling
T8 peak aging for 42 h (b)
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Influence of Non-isothermal Aging on Microstructures
and Mechanical Properties of Al-Li Alloy

Li Jinfeng®, Chen Yonglai?, Zhang Xuhu?, Liu Pingli*
(1. Central South University, Changsha 410083, China)
(2. Aerospace Research Institute of Materials and Processing Technology, Beijing 100076, China)

Abstract: The microstructures and mechanical properties of a kind of Mg, Ag and Zn multi-microalloyed Al-Li alloy with isothermal T8
aging and non-isothermal (cooling) T8 aging were studied. The results show that the main strengthening precipitates are T1 (Al.CuLi);
some @' (Al,Cu) and &’ (AlsLi) precipitates play a supplementary strengthening role. Comparing to the isothermal T8 aging, the cooling
T8 aging enhances the Al-Li alloy strength but does not lower its elongation. In addition, the precipitation and growth of T1 precipitates
are slower during the cooling T8 aging process due to its lowered temperature. Meanwhile, the fraction of ' and ' precipitates are higher
in the alloy with cooling T8 peak aging, which causes a greater supplementary strengthening effect.
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