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Table 1 Chemical composition of 6061 aluminum alloy (/%)
Mg Si Fe Cu Zn Cr Mn Ti Al
0.8~1.2 0.4~0.8 0.7 0.15~0.4 0.25 0.04~0.35 0.25 0.15 Bal.
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Initial microstructure of 6061 aluminum alloy
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Fig.2 True stress-true strain curves of 6061 aluminum alloy under different deformation conditions: (a) 0.001 s, (b) 0.01 s, (c) 0.1 s,

and (d) 1 s
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Fig.3 OM microstructures of 6061 aluminum alloys under different deformation conditions: (a) 440 ‘C/0.1s™, (b) 440 *C/1 s,
(c) 390 °C/0.01s™, and (d) 490 ‘C/0.01s™
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Fig.4 TEM images of 6061 aluminum alloy under different deformation conditions: (a) 390 “C/0.01 s; (b) 390 ‘C/1 s™; (c) 440 °C/0.1 s™;
(d) 490 ‘C/0.1s*
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Hot Deformation Behavior and Dynamic Recrystallization of 6061 Aluminum Alloy

Chu Zhaojie?, Li Bo*, Wang Wenhao, Du Yong?, Sun Yu®
(1. College of Mechanics and Power, Three Gorges University, Yichang 443002, China)

(2. Institute of Powder Metallurgy, Central South University, Changsha 410083, China)

(3. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The hot compression experiment of 6061 aluminum alloy was carried out using Gleeble-3500 thermal simulator. The hot deformation
and dynamic recrystallization behaviors of the alloy at a deformation temperature of 340~490 °C and a strain rate of 0.001~1 s™ were investigated
by metallographic microscope and transmission electron microscope. The results show that the dynamic recrystallization behavior of the alloy is
very sensitive to deformation temperature and strain rate. The increase of temperature and the decrease of strain rate will promote the occurrence
of dynamic recrystallization. Based on the peak stress, the constitutive equation was established, and the thermal deformation activation energy
was calculated to be 235.155 kJ mol™. The work hardening rate and flow stress curve was used to determine the relationship model between the
critical stress (strain), peak stress (strain) and the Z parameter during the hot deformation process. As the increases of temperature and the
decreases of strain rate, the critical stress (strain) and peak stress (strain) of DRX decrease. According to the Avrami equation, the dynamic
recrystallization volume fraction model of the alloy was established. With the increase of strain, the dynamic recrystallization volume fraction first
slowly increases, then rapidly increases and then slowly increases. The dynamic recrystallization volume fraction model can predict the dynamic
recrystallization behavior of the alloy more accurately.

Key words: 6061 aluminum alloy; hot deformation; constitutive equation; dynamic recrystallization; critical condition
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