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Thermal working and microstructure evolution for 2219 aluminum alloy
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Abstract; The uniaxial thermal compression tests were carried out at deformation temperatures from 400 to 480 °C and deformation rates
from 0. 001 to 10 s™' by testing machine Gleeble-1500, and the true stress-true strain curves under different deformation conditions were ob-
tained. Then, the thermal processing diagrams under different strain amounts were established, and the microstructure evolution laws of the
extruded 2219 aluminum alloy under different deformation conditions were studied. The results show that the deformation resistance decreases
with the increasing of deformation temperature and the decreasing of deformation rate within the selected deformation interval. The thermal
processing diagrams of 2219 aluminum alloy under different strain amounts were analyzed, which was verified by combining with the micro-
structure, the results are in good agreement. At last, the best thermal deformation interval of 2219 aluminum alloy is determined as the strain
rate of 0.001-0.368 s™' and the deformation temperature of 430-480 °C. The dynamic softening mechanism in the determined machinable region
is dynamic recrystallization, and the grains are uniform equiaxed after thermal processing.
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Table 1 Compositions of 2219 aluminum alloy

( %, mass fraction)

Cu Mn Si Zr Fe Mg Zn A% Ti Al
58~ 0.2~ < 0.10~ < < 0.05~ 0.2~
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Curves of true stress-true strain for 2219 aluminum alloy at different deformation conditions
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Fig. 2 Hot working diagrams of 2219 aluminum alloy under different strain amounts
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Fig. 4 Microstructure diagrams of 2219 aluminum alloy under different deformation conditions
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