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Microstructure and texture of new ultra-strength
aluminum alloy during hot deformation and annealing processes
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Abstract: The microstructure and texture evolution of new Al-Zn-Mg-Cu ultra-strength aluminum alloy during
axisymmetric hot compression at temperatures of 350, 420 ‘C and strain rate 0.1 s and annealing at 400 °C for 1 h
processes were studied by thermo-mechanical modeling experiments and EBSD testing method. The results show that the
microstructure evolution mechanism during hot compression up to 80% reduction at 350 ‘C is dynamic recovery and
large strain geometric dynamic recrystallization. Brass {110}(112) along the a-fiber and a little Goss {110}¢001)
dominate mainly during the deformation process. During the annealing process, static recovery and static recrystallization
with small recrystallized fraction occur. Rotated cube {100}(011) appears and Brass {110}(112) transforms to Goss
{110}(001) along a-fiber. When the reduction is up to 80% at 420 “C, the refined homogeneous recrystallized grains
locate at severe deformed grain boundaries or the triangle grain boundaries. Rotated cube {100}(011) appears during the
deformation process. During the annealing process, meta dynamic recrystallization and grain growth dominate. Rotated
cube {100}(011) decreases and Brass {110}(112) appears.
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Fig. 1 True stress—true strain curves of ultra-strength aluminum

alloy
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Fig. 2 Deformed and annealed microstructures of alloy constructed by EBSD ((a), (b)) and misorientation distribution ((c), (d)): (a),

(c) Deformed to 80% at 350 ‘C; (b), (d) Annealed at 400 ‘C for 1 h



2246 ATt m R

201449 H

Frequency/%
(e

L,

0 10 20 30 40 50 60
Misorientation angle/(°)

Frequency/%

|

0 20 30 40 50 60
Misorientation angle/(“)

3 BRAEARFRIZAT FALIE420 C)FIIR KAOW a4 21 EBSD H 4 I it S ) 22 53 A1 14
Fig. 3 Deformed and annealed microstructures of alloy constructed by EBSD ((a), (b)) and misorientation distribution ((c), (d))
under different conditions: (a), (¢) Deformed to 80% at 420 C; (b), (d) Annealed at 400 C for 1 h
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Fig. 4 Orientation distribution function (ODF) of deformed sample at 350 ‘C (a) and annealed sample (b)
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Fig. 5 Orientation distribution function (ODF) of deformed sample at 420 ‘C (a) and annealed sample (b)
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