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The Hot Deformation Behaviors of Intermediate Thermo-Mechanical Treated
Al-Li Based Alloy
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Department of Metallurgical Engineering, Chonbuk National University

ABSTRACT

In this study, intermediate thermo-mechanical treated Al-2.0wt%Li, and Al-2.0 wt%Li-1.2 wt%Cu-1.0
wt%Mg-0.12 wt%Zr alloys were tested in tension at 10°C and elevated temperature(100, 200 and 300C).
The results are follows : The tensile strength of Al-Li-Cu-Mg-Zr alloy is the highest but the elongation of
Al-Li alloy is the highest(106%) among the all alloys in tension at 300C. The Portervin-LeChartlier effect
is showed in Al-Li-Cu-Mg-Zr alloy at 10 and 100C, because of tangled dislocation by Mg and Cu. In the
true stress-strain curves of all alloy, the peaks of stress at 300C are showed at the strain less than 0.1. In
the binary alloy, the dynamic restoration process at 200 and 300°C is nearly similar to dynamic recovery
type. The hot deformation stress is decreased with increase of dynamic recovery degree, but the elongation
is increased. When the strain the strain rate are constant, the temperature dependence of hot deformation
stress is increased with increase of deformation temperature. The elongation and degree of dynamic
recovery are decreased with increase of hot deformation activation energy, but the deformation stresses

slightly increased.

A B Wil Aoz . utebd Al-LiA ol HA

g e AEE ad ¥ vluye Az, T4

Al-LiAl @3¢ £43 AlE £ 20004 7000 A %o A, A2EF 9 F5%TE RlAse} obF Y

28 AlGFEc duvh 2ab dadge] gob vty o g4eoz FAI7Fe] qAT JFE v|Ae HAY

% Fele FEAMEA 10~20% AHAdel sHgsA AAAo] F4 v 27 F@EAe] se FHH FEA
Holch webd v1Ee 3718 Al vlE Z=et & LA B3t dHn.

A& Auld Al-Li Al 5ol Adkslo] A& o2 ueba] 2 dFolMd= 8090 Al-LiA 9o =2A4E

gopa, ey o] Al-LiAl g5 FRAJo] vmy gl 7o g Al-Li 2985 9 Al-Li-Cu-Mg-Zr 54

Aol e chave] glow ofdt AglAe FolE 5§ FHbgdAelste] oy w10, 100,

)

AadAel4] AEde FLFAEL o (ALLD S 54 200 3 300C) oA Az AZE W WP 2



2/ hgd M d Al-Li Al 39

{ % )} uonebuoz L s 1mmwﬂﬂ%o_r%gnoﬂlﬁ qTOW W
2 ¢ o o g o z 8 T e e e S
- m ~ s '53 - S g Irxo boRe op OT, " £ £
T T T T hadi _ 39 N»\ 4 R Ao B8 ¢ o
@ o 48 = CCSIEY S s B S s
Rl 5 - ~o ;vwo o A A= w o E T rral v
S 28 3 A I
PSRN Qo o " o s oF Ex —_ 4 o T L
EE - g o o B = Mg N
:E R £ 2 S n T o e MT TN w_a &
o2 == G I ! =0 T B Nlo s
x x - ) = X o o o o Al T — N
o L o P T A NN N 2 S0 A4 33
b ¢ < et ® Oy =0 BUNNE! <? e Q w
i 48 T =°E o o o o W X -~ X0 o "oy X
6 v ~ 2 Y g AP = il I T SECH
- o~ c 3 L o) © = ,y,.t. « Al LT. uion ~ l ..AL
T s oe 3 : 285 e T el D F o e M B E W oo
T3~ P g 8F= Tagd e by g T
3 B : o P Y e T w wow g
< <= 2 w - a5 £ Ro e W o om KO T oM = = 5
o 2= = — = —_—— e ouwﬂ — ) sl o
H 4 8 = v 4 I T a 5 X% L
°o < i - £ =< of B oy o OFE WA N e
g - o S m B WO owe N Ay 1 ~
= B8 o N owe v e e
.m g g e e B T N Mg
Je & 8 B Koo T R M T o W m & o
_ ‘ . PR P o P w0 e T
° ° — = o M o g ? Ao 50 N T
=4 I e e s TROE N W T %o W W Howe B oe oo
(ww/B3) yibuang sisusy eojewnin = o MW F R e Wl w4 o W <ok
| wl BF rvnAu mp R IY olm M Ko 4 m o E.“ © ~ T Mﬂ AT H lxpm i Wﬂl
oo Zn T o ol ¥ TR T T T w
e APE AT LT TTE moa L TR b w
0 o X T M N = " oo, oy &N
He g oo W o o g L OB M oo L N S o o
2 =S =3 [ | = = 38 T g o [
e o o = B @ o Mo g w R L= ol = 7
iy G o T o TRRE W oM TR R I N LGS -
5 - ) 2o K o] mo o= o S5 i 2o - T 4
- ms ™ 3 it i ~° = T o Nlo BX & o © w07
o = M\qr o oy T o Hm.w wlr i o s s o ~+ _a ‘me ol o = = B!
R SR i~ o G o by ® N 2=
ﬁ w%&ﬁ%ﬂﬂ#%%ﬁﬂ%g B ol i oo o 2w o o
o T R aTe B ST e M I T — P By
e 5 A L TR AR R OF w2 e
D A o I RN A
- =~ _ s v Kl . S
o 'S H B/ g o 7w T 2w ) R T 2
e = O w o= — % T i o< Ry = g N0 Re AE Mo S
®O P <N o K - S I - Tl e X e B\ RO oD e
_ , [ , B B B
T o L Ly PE gTHac lE AT S ELE g TEwa e e w2
Ty S FdwTETOT e, T S @ ERTeIY s
F o = PEBV S Honw o M
T: 0 EhouwiIEtcedcaiaiy [ Terilriild
! - Epand
w T E P B R o s I R Ry E L wa Py
o © o = e MRV o o om oy X y R®O - - ™ ol e U
SN S O I 5o Mo, M = 0 wo W Lo - 1o
=K Mﬁa = o ° oo < b S > ) o S e Yoy O
T oodo e = TR M T oo x T . ol o oo N R S N
T T ma%imﬂwﬂﬂﬂﬂhﬁoxmo%iﬁmwm O110_<.,mn7572m%z
Ml @ = * £ o T o o W W o Ap - w ™ w ]M.M_ DG g °m
—_— 3 e ~ — [ ey .
o .t T ES T T W T o BN R G R owl o T
o ol N B B R xS owm ™ RS W o o T ne & Jonm

a3

A

E
lsted 7

A4 71<d 2
o]

L7b == 300C 7R
Ae

[+

SEEEER

o‘_]z
51

2

T

= vebde
ol A%

27.3%%

10°C ol A
& B, S W TAELY B 2800

Based
Al

Si

Al-Li
0.009/0.004| bal.

Fe

Mg | Zr

Cu

Composition of
1.997|0.002|0.001

Li

Chemical
Alloys (wt%) .
Elements

Al-Li
Al-Li-Cu-Mg-Zr |1.974]1.225/0.921{0.130[0.01310.003 bal.

Table 1.
Alloys
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Phote 2. SEM of fracture surfaces in Al-Li-Cu-Mg-Zr

Photo 1. SEM of fracture surfaces in Al-Li alloy with
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Fig.3. Changes of the true stress-strain curve with
temperature in Al-Li alloy.
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Fig.4. Change of the true stress-strain curve with
temperature in Al-Li-Cu-Mg-Zr alloy.

190°CollA A EA17] 24559
= o7} cpE |l 9l
of siztsleh. 300CAH 3l
ol Au} o]n] HMuE o]EEILIDZ Mo}

0 4347 B4 Yl 29 ek A2

ofN oft dm ofk

40
;E K Aging Temp.
g - Di190°C
x m240°C
1 |-
(23 .
b L
w
Bt A
[ "
(%)
S =
4 - ope =G /R
-«
w
o -
.
1 ] 1 1 1
1.75 2.1 2.68 3.53
T-* x103(K)
x | 1 1L
300 200 100 10

TEMPERATURE (*C)

Fig.5. Relationship between peak stress and temper-
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Table 2. Calculated Activation Energy for Hot
Deformation (kcal/mol : Q).

Aging Temperature

Alloys
190°C 240°C
Al-Li 2.0 16.7
Al-Li-Cu-Mg-Zr 28.4 26.6
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Fig.6. The Portervin-LeChatelier effects showed in
Al-Li-Cu-Mg-Zr alloy :
(a) 10C of aged at 190C, (b} 100C of
aged at 190C, (c; 10C of aged at 2407,
(d) 100C of aged at 2407C.
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