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Abstract: The effects of hot working parameters (deformation temperature, strain rate and strain) on the microstructure
evolution of 7085 aluminum alloy during compressing were studied systematically by isothermal compressive
deformation. The results indicate that both the increase of deformation temperature and the decrease of strain rate are
good for dynamic recrystallization, which results in the decrease of the dislocation density of 7085 aluminum alloy and
the increase of the recrystallization grains size. With the increase of strain of 7085 aluminum alloy, the dislocation density
decreases and the volume fraction of dynamic recrystallization increases. The dynamic recrystallization models of 7085
aluminum alloy, which contain the peak strain equation, critical strain equation, kinetics equation of dynamic
recrystallization and grain size equation of dynamic recrystallization, were deduced by the linear regression method.
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Table 1 Scheme of thermal simulation compression

experiment

Sample No. txlfzzzg/)?c Strain rate/s ' Strain
1 350 0.1 0.7
2 400 1 0.7
3 400 0.1 0.7
4 400 0.01 0.7
5 400 0.001 0.7
6 450 1 0.7
7 450 0.1 0.7
8 450 0.01 0.7
9 450 0.001 0.7
10 450 0.1 0.4
11 450 0.1 0.9
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Fig. 1 Effect of deformation temperature on microstructures of 7085 aluminum alloy: (a), (b) 350 C; (c), (d) 400 C; (e), (f) 450 C
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B2 NASHENT 7085 fh a4l 4N SR

Fig. 2 Effect of strain rate on microstructures of 7085 aluminum alloy: (a), (b) 1s'; ( c), (d) 0.01s7"; (e), (£) 0.001 s *
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Fig. 3 Effect of strain on microstructures of 7085 aluminum alloy: ( a), (b) 0.4; (¢), (d) 0.9
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Table 2 Experimental results of 7085 aluminum alloy under

different deformation conditions

Deformation ~ Strain Recrystallization Grain Peak
temperature /K rate/s ' fraction size/um  strain
673 1 0.011 152 0.0470
673 0.1 0.023 15.8  0.0210
673 0.01 0.045 21.4  0.0188
673 0.001 0.057 245 0.0136
723 1 0.016 132 0.036 8
723 0.1 0.043 16.4  0.0201
723 0.01 0.082 233  0.0163
723 0.001 0.094 403 0.0136
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Fig. 4 Relationship between In ¢, and In Z
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