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Table 1 Chemical composition of 2196 Al-Li alloy (wt%)

Cu
2.9

Li
1.7

Mg
0.5

Ag
0.4

Zr
0.1

Al
Bal.
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Fig.2 True stress-true strain curves of the alloy under hot compression deformation: (a) 350 °C, (b) 400 °C, (c) 460 °C, and (d) 520 °C
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Fig.4 Temperature rise rate and flow softening rate during hot

compression deformation at 400 °C and strain rate of 10s
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Fig.5 Optical microstructures of the alloy compression deformed under different conditions: (a) 350 °C/10 s', (b) 350 °C/0.01 s,

(¢) 520°C/10 s, and (d) 520 °C/0.01 s
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Fig.6 EBSD images of the alloy compression deformed under different conditions: (a) 350 °C/0.01 s, (b) 350 °C/10 s™, (c) 400 °C/0.01 s™,
(d) 400 °C/10 5™, (e) 460 °C/0.01 s™', (f) 460 °C/10 s, (g) 520 °C/0.01 s, and (h) 520 °C/10 s
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Fig.8 Contour maps of flow instability (a) and power dissipation (b)
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Fig.9 Temperature field (a), strain field (b), and strain rate distribution (c) on profile section simulated by Qform
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Table 2 Correspondence relationship between deformation

conditions on profile section and power dissipation map

(Fig.8b)
. . Position in power
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Fig.10 EBSD images of the profile extruded under different conditions: (a) 400 °C/0.095 s, (b) 430 °C/0.095 s, (c) 430 °C/0.005 s, and
(d) 460 °C/0.005 s™
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Thermal Deformation and Grain Control of Extruded Profile for 2196 Al-Li Alloy

Li Xiang'?, Li Hongying', Tian Yuxing’, Cao Hailong'?, Niu Guanmei’, Wang Yan’, Rao Mao’, Han Jiagiang’,

Liu Cheng’, Zheng Zigiao'
(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China)
(2. Chinalco Materials Application Research Institute Co., Ltd, Beijing 102209, China)
(3. Southwest Aluminum (Group) Co., Ltd, Chongqing 401326, China)

Abstract: Flow behavior and grain structure evolution were studied for 2196 aluminum-lithium alloy during hot compression deformation. Based

on extrusion simulation and profile trial production, grain structure control of typical I-shaped thin-walled profiles was achieved. The results show

that the alloy exhibits excellent hot deformability in a relatively wide parameter range. The dominate mechanism of microstructure evolution is

dynamic recovery, although some localized dynamic recrystallization is also observed. At lower temperatures (350, 400 °C) and higher strain rates

(10 s™), strain concentration leads to a small amount of local dynamic recrystallization. Compared to experimental compression deformation, the

larger strain of extrusion process promotes the formation of dynamic recrystallization. The differences of deformation conditions on profile section

lead to non-homogeneous grain structure. Based on the equipment capability, relatively uniform microstructure be obtained under deformation

conditions of 430 °C and strain rate of 0.005-0.95 s™ on profile section, while maintaining lower fraction of recrystallization and abundant sub-

grain structure, which is benefit for the strength and toughness matching.

Key words: 2196 Al-Li alloy; hot deformation; extruded profile; dynamic recovery; extrusion simulation
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