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ABSTRACT The effects of rolling reduction and temperature on the microstructure and mechanical
property of 7050 aluminum alloy are investigated. For the sample with a rolling deformation of 30%,
most of dendritic structure remained. When the rolling reduction increased to the 70%, the cast
structure disappeared and the microstructure consisted of subgrains and recrystallized grains. Some
coarse particles were identified to be Al;CuyFe phase and Al,CuMg phase by EDS. The Al;CusFe
particles with a chain-like distribution did not dissolve into the matrix, whereas the globular-like
Al,CuMg phase was partially dissolved during the heat treatment. The fractions of the recrystallized
grains in the samples rolled under reductions of 70% and 90% are 1.25% and 12.4%, respectively. The
sample rolled under a rolling reduction of 70% exhibited the highest strength and hardness. The sample
rolled at 300 C has a lot of recrystallized grains. At 430 C rolling, both of the improvement of material
flow and the occurrence of dynamic recovery reduced the stored deformation energy, inducing the
amount of recrystallized grains decreased, so the sample exhibited the highest strength and hardness.
KEY WORDS 7050 aluminum alloy, rolling, mechanical property, microstructure
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Fig.1 Microstructures of 7050 aluminum alloy ingot

(a) as—cast, dendritic matrix, eutectics be-
tween dendrites, and second phases in
grain and at boundary

(b) homogenized at 470 C, 48 h, segregation

at interdendrite improved
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Fig.2 Microstructures of the samples heat-treated at 470 ‘C, 1 h, quenched, natural aging for 24 h and 120 C,
24 h, A.C. after rolling at 430 C under different reductions
(a) 30%, dendritic structure remained (b) 50%, cast structure decreased
(c) 70%, cast structure disappeared, white recrystallized grains appeared (1.25%)

(d) 90%, recrystallized grains reached 12.4%
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Fig.4 DSC curve of the sample rolled at 430 'C with 70%
reduction (I-—n phase (MgZnsz) dissolved, 1I—S
phase (AloCuMg) dissolved)
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Fig.5 Tensile properties (a) and hardness (b) of 7050
plates heat-treated after rolled at 430 C with dif-

ferent rolling reductions
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Fig.6 Fractographs of the heat—treated speciniens after
rolling of 30% (a) and 70% (b) (rolling tempera-
ture: 430 C), the fracture surface of Fig.6a has
cast structure feature, some holes can be seen; for

Fig.6D the fracture surface is toughness surface
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Fig.7 Microstructures of the heat-treated 7050
plates after rolling at 300 C (a) and 350 C (b)
(rolling reduction: T0%) ,

LB TO50 HyFfHu g

white larger grains
are recrystallized grains and fine structures are
subgrains, the fraction of recrystallized grain is
23.3% in Fig.Ta and is 18.8% in Fig.1b
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Fig.8 Tensile properties (a) and hardnesses (b) of the

7050 plates heat—treated after rolling at differ-

ent temperatures (rolling reduction: 70%)
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