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Evolutions of microstructures and textures of
7050 Al alloy plate during solution heat treatment
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Abstract: Evolutions of microstructures and textures of 7050 Al alloy hot rolled plate during solution heat treatment were
studied by OM, SEM, TEM, XRD and ODF techniques. The results show that when the samples are heated stage by stage
up to 490 ‘C, the lamellar grains are still parallel to the rolling direction. The textures of the solution treated samples are
similar to the rolled ones. The grain orientations mainly concentrate to S-fiber and a-fiber, in company with a little
{001}<100> texture. The orientations densities of {124}<211> and {112}<111> textures increase with the recovery and
continuous recrystallization of the deformed lamellar matrix. The sample, which is held at 475 ‘C for 12 h in the last
stage during the solution, contains Al,CuMg and Al,Cu,Fe particles. The sample, which is held at 490 C for 4 h in the
last stage during the solution, still includes Al;Cu,Fe particles, but excludes Al,CuMg particles.
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Table 1 Chemical composition of investigated 7050 Al alloy

hot rolled plate(mass fraction, %)

Zn Mg Cu Zr Fe Si
6.23 235 226 0.11 0.12 0.08

Others (single) Al
<0.05 Bal.
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Table 2  Solution treatments of samples

Sample number Solution heat treatment

S150 150 C, 12 h

$200 (150 °C, 12 hy+(200 °C, 12 h)

$300 (150 °C, 12 h)+ (200 °C, 12 h)+(300 C, 12 h)
(150 °C, 12 h)+ (200 °C, 12 h)+

400 . .
(300 °C, 12 h)+(400 C, 12 h)

$465 (150 °C, 12 h)+(200 'C, 12 h)+(300 C,

12 h)+(400 °C, 12 h)+(465 C, 12 h)
S47s (150 °C, 12 h)+ (200 °C, 12 h)+(300 C,

12 h)+(400 °C, 12 h)+(475 C, 12 h)
9490 (150 °C, 12 h)+(200 °C, 12 hy+

(300 °C, 12 h)+ (400 °C, 12 h)+(490 C, 4 h)

5520 (150 °C, 12 h)+ (200 °C, 12 h)+(300 C,

12 h)+(400 °C, 12 h)+(520 'C, 2 h)
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Fig.1 Optical micrographs of recrystallization microstructures (white zone) of samples solution treated at different temperatures:

(a) 400 C; (b)475 C;(c)490°C; (d) 520 C
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Fig.2 Change of recrystallization fraction during solutions at

different temperatures
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Fig.3 Graphics of orientation distribution functions (ODFs) of samples: (a) Hot-rolled sample; (b) S475; (c) S490; (d) S520
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Fig.4 Orientation fibers of ODFs: (a) a-fiber;
(b), (c) p-fiber; (d) Cube ND; (e) Cube RD
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Fig.5 Backscattered electron images of solution treated samples: (a) S465; (b) S475; (¢) S490; (d) S520
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Fig.6 EDS result of Al;Cu,Fe phase in S465 sample
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Fig.8 TEM images of samples hot-rolled (a) and solution treated at 200 ‘C for 12 h (b), 300 ‘C for 12 h (c) and 490 ‘C for 4 h (d)
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