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Hot deformation behavior and microstructural evolution of
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Abstract: The deformation behavior of Al-Cu-Li-Zr alloy containing Sc was investigated with compression tests in the

temperature range of 380—470 and the strain rate range of 0.001-10.0 s

using Gleeble—1500 system, and the
associated microstructural evolutions was studied by metallographic microscopy and transmission electron microscopy.
The results indicate that the flow stress of the alloy increases with increasing strain rate at a given temperature, and
decreases with increasing temperature at a given imposed strain rate. The flow stress of the alloy during the elevated
temperature deformation can be represented by a Zener-Hollomon parameter with the inclusion of Arrhenius term. At
440 , the hot deformation structure of the alloy is mainly the sub-grain structure, and when InZ=36.7, the dynamic
recrystallization occurs in the alloy. The nucleation mechanism of recrystallizing process is grain-boundary protrude and

subgrain coalescence.

Key words: Al-Cu-Li-Zr alloy containing Sc; hot compression deformation; dynamic recovery; dynamic recrystallization

Sc

[1] Sc [2-4]

Sc

(2006AA03Z523);
2010-05-07 2010-09-19
; ; 1 0731-88879616; E-mail: liang_wenjie@163.com



21 5 Al-Cu-Li-Zr 989

2
2.1
[5-8] 1
— 1
(1) (¢) € 01
(¢)
1
Gleeble—1500
Sc¢  Al-Cu-Li-Zr
O
£ T
[9-10]
&=Ao" (1)
1 & = A4, exp(fo) (2)
é = Alsinh(azo)]" exp[-Q /(RT)] (3)
7 = £exp[Q/(RT)] = Asinh(ao)] 4)
99.8%Al 99.9%Li  Al-48.7%Cu Al-3.72%Zr A A A monoa p R
Al-2.23%Sc T 0 7
Zener-Hollomon (V4 ) o
Al-3.5Cu-1.5Li-0.22(Sc+Zr) 520 24h o 1)
d 10 mm><15 mm 2) 3)
0.2 mm o é
T Zener-Hollomon
1 /s 0=240.85 kJ/mol 0=0.019 3 mm* N n=5.62 A=
300 s 1.51>10"%s™" c Z
Gleeble—1500 2 2 InZ
380~500 0.001~10.0 s In[sinh(ao)]
50%
Arrhenius
POLYVER-MET
2.2
( 1:3) 3

20 TECNAI G*20 3



990

2011
140 100
(b)
120 10.0s™
80
< 100 @ 1.0s!
S E 60
% 80 2 0.157!
Z &
2 60 % 40+ }
& 40 & 0.01s
20 al 0.001 s
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 08 0 01 02 03 04 05 06 07 08
True strain True strain
100 100
(c)
sor 10.0s
£ £
= 60 1.0s7! =
5 s
Z 40} 0.1s7! -
z =
= 0.01s! &=
20
0.001 5!
0 ] 1 L 1 L 1 1 1 1 ] Il 1 Il 1 1 1
0 01 02 03 04 05 06 07 08 0 01 02 03 04 05 06 07 08
True strain True strain
& 1
& —
2
2
§ Fig.1  True stress— strain curves for alloy
= during hot compression deformation at different
temperatures: (a) 380 ; (b) 410 ; (c) 440 ;
) . . . . . . - (d) 470 ;(e) 500
0 01 02 03 04 05 06 07 08
True strain
VA
45t 0.1s" 440
40+
N
£ 3(@) (b) (¢ 440
35F
470
30 i L 1 1 1 1
-1.50 -0.75 0 0.75 1.50
In[sinh(ag)] ( 3(d))
2 Z 500

Fig.2 Linear relationship between In Z and In [sinh(c0)] ( 3(e)) 3d H (g



21

Al-Cu-Li-Zr

991

Fig.3 Optical micrographs of alloy
deformed under different conditions: (a) 380
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Fig5 TEM images of alloy deformed under different

conditions: (a) 470
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