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3 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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Methodology - Mean field model for deformation

7 DEFORMATION IN ALUMINIUM
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Schematic representation of the microstructure consisted of HAGB (black lines), LAGB 

(blue arrangement of dislocations), immobile dislocations (red) and mobile dislocations 

(green lines): a) Fully recrystallized microstructure; b) initial stages of deformation; c) 

formation of the substructure; d) transformation of LAGBs into HAGBs; e) fully 

recrystallized steady state. (For interpretation of the references to colour in this figure 

legend, the reader is referred to the Web version of this article.) 

Methodology - Mean field model for deformation
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Methodology - Mean field model for deformation

9 CDRX MODEL 
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Schematic representation of the microstructure consisted of HAGB (black lines), 

LAGB (blue arrangement of dislocations), immobile dislocations (red) and mobile 

dislocations (green lines): a) Fully recrystallized microstructure; b) initial stages of 

deformation; c) formation of the substructure; d) transformation of LAGBs into 

HAGBs; e) fully recrystallized steady state. (For interpretation of the references to 

colour in this figure legend, the reader is referred to the Web version of this 

article.) 
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10 HAT-SHAPED SAMPLES

TDND

RD

Compression 
Gleeble3800

LOM
EBSD

P1

P2

Terrazas

21th of June 2023

2 mm

Tested conditions: 
T = 350 500°C 
ሶ𝜀 =  0.01    10s-1



Methodology

11 HAT-SHAPED 
SAMPLES
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Selected results- Model predictions

13 MICROSTRUCTURE EVOLUTION 
500°C, 0.01s-1, ND
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▪ Subgrains become
larger

▪ Grains become smaller
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MICROSTRUCTURE EVOLUTION 
350°C, 10s-1, ND

Selected results- Model predictions
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become smaller
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15 MICROSTRUCTURE 
EVOLUTION 
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▪ Subgrains become
larger than for 300°C 
10s-1

▪ Homogenous
grain/subgrain 
structure in P1 and P2 

▪ Subgrains smaller in P1 
than P2

▪ Grain sizes?
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16 MICROSTRUCTURE 
EVOLUTION DURING 
SHEAR 
DEFORMATION
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CONCLUSIONS17
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▪ 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, ሶ𝜀 )
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− 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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