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OBJECTIVES

= To study heterogeneous microstructural evolution during hot
deformation of AA6082, representative of hot extrusion processes

- To generate heterogeneous deformation conditions at the lab-
scale by compressing hat-shaped samples

- To model and simulate compression tests using a phyics-
based model implemented in DEFORM (FEM software)
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FEM APPROACHES
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Methodology
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Methodology - Mean field model for deformation

DEFORMATION IN ALUMINIUM

High stalking fault energy material

Dynamic Recovery (DRV)

Cell formation followed by subgrain formation
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Methodology - Mean field model for deformation

MICROSTRUCTURE DESCRIPTION - AA6082
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Methodology - Mean field model for deformation
Rate equations
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Methodology

HAT-SHAPED SAMPLES
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Methodology
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Selected results- Model predictions

MICROSTRUCTURE EVOLUTION
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Selected results- Model predictions

MICROSTRUCTURE EVOLUTION
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Selected results- Model predictions
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Selected results
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CONCLUSIONS

= Substructure becomes coarser for higher temperatures and lower strain
rates

= For analyzed areas, higher temperatures and lower strain rates produce
homogeneous grain and subgrain formation

= For low temperatures and high strain rates further analysis is required to
assess grain/subgrain sizes

= Grain/subgrain formation is not influenced significantly by compression
direction, but by the deformation conditions (T, ¢ )
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SUMMARY AND ACKNOWLEDGEMENTS

- We generated heterogeneous deformation conditions using by hot
compressing hat-shaped samples to represent hot extrusion

processes
- The compression tests were modeled and simulated using a phyics-

based model implemented in DEFORM (FEM software)
- The heterogeneous microstructural evolution during hot deformation

was studied
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Thank you for your attention!
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