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Dynamic recrystallization grain size evolution
model of 7075 aluminum alloy during hot deformation
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Abstract: Continuous dynamic recrystallization (CDRX) of 7075 aluminum alloy occurs during hot deformation. The
thermal compression experiment about the group of cylindrical specimen was done at the temperature of 250-450 ‘C

and the strain rate of 0.1-1 s

The microstructure grain size of 7075 aluminum alloy was measured by the
metallographic quantitative method, the microstructure grain size evolution model of 7075 aluminum alloy. The result
shows that, according to the exponential model of phenomenological theory and the linear regression method, the
microstructure grain size evolution model of 7075 aluminum alloy during the thermoplastic deformation can be worked
out. And then, by the finite element software with the evolution model continuous dynamic recrystallization grain size of
7075 aluminum alloy during hot deformation was predicted. The forecasting result is very close to the experimental one.
Therefore, by finite element software with the evolution model, dynamic recrystallization grain size of 7075 aluminum
alloy during the hot deformation process can be accurately predicted.
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Table 1 Component of 7075 aluminium alloy (mass fraction,
%)

Zn Mg Cu Fe Al

5.1-6.4 2.0-23 1.2-2.0 0.4-0.8 Bal.

B 1 7075 fE B wIaaARZE
Fig. 1  Initial metallographic microstructures of 7075

aluminum alloy: (a) Cross section; (b) Longitudinal section
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Fig. 2 Metallographic microstructures of

central regions of samples after compression
experiments: (a) Sample 1; (b) Sample 2;
(c) Sample 3; (d) Sample 4; (e) Sample 5;
(f) Sample 6; (g) Sample 7
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Table 2 Deformation parameters of central region after of

sample compression experiments

Sample  Deformation . Strain Observatl.on
o~ Strain 1 area grain
No.  temperature/C rate/s .
size/pm

1 300 1.2 0.05 23.8

2 300 1.2 0.1 20.2

3 300 1.2 0.5 14.7

4 260 1.2 0.1 14.0

5 340 1.2 0.1 26.9

6 300 0.4 0.1 28.2

7 300 2 0.1 17.3
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Fig. 5 Indcprx—In¢ fitting straight-line
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Fig. 6 Finite element model
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Table 3 Comparison of measured grain size and predicted

grain size in observation area

Sample Experiment measured Predicted grain Relative
No. grain size/um size/um error/%

1 23.8 22.5 5.5

2 20.2 20.0 1.0

3 14.7 14.4 2.0

4 14.0 13.9 0.7

5 26.9 25.4 5.6

6 28.2 27.4 2.8

7 17.3 16.6 4.0
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Fig. 7 Predicted grain size by FEM under different conditions
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