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Effects of Heat Treatment on Microstructure and Properties of 7050 Aluminum Alloy
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Abstract: The structure evolution and hardness variation of 7050 aluminum alloy during solution and aging processes
were investigated using scanning electron microscopy, electron backscatter diffraction, transmission electron micros-
copy, and Vickers hardness. The results indicate that the residual phases in the alloy are S-Al,CuMg phase and
Al;,Cu,Fe phase after solution treatment at 460 “C and 480 °C for 60 min. As solution temperature rises, dissolution of
the second phase has little change. However, the orientation of the alloy is gradually dispersed, the recrystallization
degree is increased, and the low-angle grain boundaries are decreased. The maximum hardness of 187 HV is achieved
under 460 “Cx 60 min. During the T6 aging process, the peak-aged hardness of 232.9 HV is realized at 16 h, and the
aging time is greatly reduced. Large amounts of nanoscales ' phases and G.P. zones are distributed in the alloy after
aging. Meanwhile, spherical Al,;Zr phases are observed at the grain boundary and within the grain, and Al;Zr particles
pin the grain boundary and dislocations, inhibiting the growth of recrystallized grains and the movement of disloca-
tions, leading to the enhancement of mechanical properties.
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Fig.2 SEM images of as-rolled and as-solubilized alloys
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Tab.2 EDS results of different positions in Fig.2 %

Xy

# Al Zn Mg Cu Fe Zr
A 48.70 1.70 24.48 25.05 0.04 0.03
B 67.61 0.16 0.01 21.52 10.69 0.01
C 48.34 1.56 24.17 25.73 0.18 0.02
D 69.00 0.54 0.24 20.35 9.78 0.09
E 48.33 1.70 24.45 25.45 0.04 0.03
F 68.44 0.28 0.09 20.96 10.23 —
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Grain orientation distribution of 7050 alloy
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Fig.4 GOS images of 7050 alloys after solid solution treatment
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Fig.5 Grain boundary distribution and orientation difference of grain boundary of 7050 alloy
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Fig.8 Hardness of 7050 alloys after aging treatment
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