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Flow stress model considering contribution of strain in
isothermal compression of 7A09 aluminum alloy
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Abstract: The flow behavior of isothermally compressed 7A09 aluminum alloy in the deformation temperature range
from 633 to 733 K, the strain rate range from 0.01 to 10.0 s and the maximum deformation of 60% was investigated on
a Gleeble—1500 isothermal compressor. Meanwhile, a flow stress model considering the contribution of the strain was
established in the isothermal compression of 7A09 aluminum alloy. The results show that the flow stress of 7A09
aluminum alloy significantly decreases with the increase of the deformation temperature and the decrease of strain rate.
After a critical value of strain, the flow stress changes differently with the increase of the strain at higher and lower strain
rates. The maximum and the average differences between the calculated flow stress by the flow stress model and the
experimental ones are 7.77% and 2.69%, respectively. The comparison between the present flow stress model and that
without considering the strain shows that the present flow stress model has higher precision and can efficiently predict the
flow behavior in the isothermal compression of 7A09 aluminum alloy. The present flow stress model is also beneficial to
the FEM simulation of thermal deformation for 7A09 aluminum alloy.
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Table 1 Chemical composition of as-received 7A09
aluminum alloy (Mass fraction, %)
. Si Fe Cu Mn Mg
0.08 0.39 1.43 0.10 2.70
Cr Ni Zn Ti Al
0.26 0.05 5.66 0.05 Bal.
7A09(LC9) - - -
7A09
7A09
7A09
7A09
1 7A09
Fig.1 Micrograph of as received 7A09 aluminum alloy
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Fig.2 Stress—strain curves of 7A09 aluminum alloy at different isothermal compression temperatures: (a) 653 K; (b) 673 K;

(c) 693 K; (d) 713 K
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Table 2 Material constants of 7A09 aluminum alloy in
Eq.(12)
BO Bl Bz B3 B4

—2.406 305 —0.215370 0.024 992 —-0.000 488 —0.100 297
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