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Evolution of texture and microstructure of
2E12 aluminum alloy during cold rolling and annealing
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,
Central South University, Changsha 410083, China)

Abstract: The effects of cold rolling and annealing on textures of 2E12 aluminum alloy were investigated by means of
orientation distribution function (ODF) and electron backscattered diffraction (EBSD). In addition, the evolution of
substructure during cold rolling and annealing was analyzed by TEM. The results show that, with the increase of the
deformation from 40% to 80%, main conclusions are presented as follow: Brass texture{011}(112) and S texture
{123}(634) increase during the cold rolling, while cube texture {001 }(100) significantly reduces. In the annealing process,
the residual cube sub-grains devour surrounding sub-grains of S orientation through the grain boundary migration and
preferentially grow up. The cubic texture becomes major orientation and its volume fraction is 36% at 470 C for 0.5 h.
Under the same annealing process conditions, the volume fraction of recrystallization texture in the annealing alloy
increases with the increase of the deformation.
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Table 1 Chemical composition of 2E12(mass fraction, %)
Cu Mg Mn Fe Si Al
4.0-423 14-142 0.56-0.6 <0.08 <0.06 Bal
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Table 2 Deformation of each cold rolling process

Total reduction Deformation of each process

10% 6 mm—5.4 mm
40% 6 mm—>5.4 mm—4.8 mm—3.6 mm
6 mm—>5.4 mm—4.8 mm—3.6 mm—
60%
2.4 mm
6 mm—>5.4 mm—4.8 mm—3.6 mm—
80%

2.4 mm—1.2 mm
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Fig. 1 Sections of ODFs of 2E12
different
reductions (¢,=0°): (a) 0%; (b) 40%;
(c) 60%; (d) 80%
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Fig. 2 Volume fractions of texture in 2E12 aluminum alloy
after different reductions: (a) 0%; (b) 40%:; (c) 60%:; (d) 80%
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Fig. 3 EBSD orientation maps of 2E12
aluminum alloy after different reductions
(The green part is brass texture, the purple
part is S texture, the red part is cube
texture.): (a) 10%; (b) 40%; (c) 80%
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Fig. 4 Pole figures of 2E12 aluminum alloy after different reductions (The green part is brass texture, the purple part is S texture,
the red part is cube texture.): (a) 10%; (b) 40%; (c) 80%
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Fig. 5 TEM images and diffraction patterns

of cold rolled plates after different
reductions: (a) 10%; (b) 30%; (c) 80%
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Fig. 6 Sections of ODFs of 2E12 aluminum alloy after 80% reduction annealed under different conditions(¢,=0°): (a) Not annealed;
(b) 330 °C, 0.5 h; (¢) (330 °C, 0.5 h)+(380 ‘C, 0.5 h); (d) (330 C, 0.5 h)+(380 C, 0.5 h)+(420 C, 0.5 h); (e) (330 C, 0.5 h)+(380 C,
0.5 h)+(420 C, 0.5 h)+(470 °C, 0.5 h)
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Fig. 7 Volume fractions of texture in 2E12 aluminum alloy
after 80% reduction annealed under different conditions:
(a) Not annealed; (b) 330 C, 0.5 h; (¢) (330 C, 0.5 h)+(380 C,
0.5 h); (d) (330 C, 0.5 h)H(380 C, 0.5 h)+H420 C, 0.5 h);
(e) (330 C, 0.5 h)+(380 C, 0.5 h)+H420 ‘C, 0.5 h)y+(470 C,
0.5h)
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Fig. 8 EBSD images of 2E12 aluminum alloy after 80%
reduction annealed under different conditions (The green part is
brass texture, the red part is cube texture.): (a) (330 C, 30
min)+380 ‘C, 30 min); (b) (330 C, 30 min)+(380 C, 30
min)+H420 ‘C, 30 min); (c) (330 ‘C, 30 min)+(380 C, 30
min)+(420 C, 30 min)+(470 ‘C, 30 min)
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Fig. 10 Volume fractions of texture in 2E12 aluminum alloy
after different reductions annealed at 470 °C for 0.5 h: (a) 10%;
(b) 40%; (c) 60%; (d) 80%
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11 2EI12 A5 BUR K5 TEM 4
Fig. 11 TEM images of cold rolled plates after annealed at 380 ‘C for 5 min: (a) Dislocation; (b), (c), (d) Dislocation net
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Fig. 12 TEM images and diffraction
patterns of cold rolled plates after 80%
reduction at 380 C for 5 min: (a), (b)

Recrystalline; (c) Diffraction patterns
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Fig. 13 Sketch map of subboundary migration at different orientations (The orientation of grain [ is cube orientation, the

orientations of grain Il and grain III are S orientation.)
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