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Table 1 Chemical composition of 7A85 aluminum alloy
(mass fraction, %)
Zn Mg Cu Fe Si Zr Al

7.0-8.0 1.2-1.8 1.3-2.0 <0.08 <0.06 0.08-0.15 Bal.
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Dislocation density model of
7A8S5 aluminum alloy during plastic deformation process

HU Jian-liang" 2, JIAO Zi-teng', JIN Miao', WANG Huan', HUANG Shi-quan®

(1. College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China;
2. State Key Laboratory of High Performance Complex Manufacturing,
Central South University, Changsha 410083, China)

Abstract: The flow behavior of 7A85 aluminum alloy was studied by isothermal compression test at the strain rate range
0f 0.001-0.5 5" and temperature range of 250—450 °C. The results show that, during the plastic deformation process, the
softening mechanism of the flow stress is different before and after the peak flow stress of the 7A85 aluminum alloy.
Before the flow stress reaches the peak, the work hardening is dominant and the main softening mechanism is the
cross-slip of the dislocation inside the material, whereas, the dynamic recovery is not obvious. After the flow stress
reaches the peak, the obvious dynamic recovery and recrystallization occur inside the material. Based on the difference of
the softening mechanism before and after the peak stress, a “Two-stage” Kocks-Mecking (K-M) dislocation density
model was established to describe the dislocation evolution during the plastic deformation process of 7A85 aluminum
alloy, and the accuracy of the model was verified.

Key words: 7A85 aluminum alloy; plastic deformation; dislocation density model; dislocation evolution
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