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Abstract: The influence of hierarchical aging temperature and time on the microstructure and properties of 7A85 a-
luminum alloy panel was investigated by the mechanical property test and microstructure analysis. The results in-
dicate that the precipitate phase in 7A85 aluminum alloy after single stage aging are mainly composed of Al,Cu
phase, Mg,Zn;,; phase, and G.P. [[ region, which are semi-coherent with the ¢-Al matrix, showing excellent plas-
ticity while maintaining high strength. The precipitates of two-stage aging are Mg, Zn,, , Mg;;7Zn,s, and MgZn, ,
and the strengthening mechanism is characterized by the semi-coherent lattice distortion strengthening between
the G.P. Il region or Mg,Zn,, phase and the a-Al matrix, showing a rise of yield strength and hardness as well as
descent of the plasticity. The precipitate phase is transformed into Mg,Zn,; ,» MgZn,, and Al,CuMg phases as the
aging process continues, where MgZn,is the major, and the lattice relationship between the MgZn, phase and the
a-Al matrix is converted to incoherent completely, leading to a decline of strength, and continuous increase of

plasticity under the influence of ¢-Al matrix.
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BE(99.9% , it 5.0% (1) ke Bl Lo B i 47 | WD L BE B
(99.8%) . Al-5Zr  Al5Ti-1B 5 Al-12Cu i) & 4, 4%
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Tab.1 Chemical composition of 7A85 aluminum alloy %
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Cr Si Ti Fe Zr Cu Zn Mn M o Al
T
< < < < < 14~ 7.0~ < 1.3~ < -
0.04 0.06 0.06 0.08 0.15 1.8 8.0 0.04 1.6 0.15 AR
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Schematic diagram of 7A85 aluminum alloy panel
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Fig.1
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Tab.2 Hierarchical aging heat treatment process of

7A85 aluminum alloy

T e
T TESH TEEHK TEEHK
1 150 CX12 h — —
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3 150 CX12 h 160 'CX24 h —
4 150 'CX12 h 170 'C X8 h —
5 150 CX12 h 170 C X8 h 200 CX8 h
6 150 CX12 h 160 CX15 h 200 CX15h
7 150 'CX12 h 160 'CX24 h 200 CX24 h
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Fig.2 Dimension of 7A85 aluminum alloy panel specimen for
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mechanical property test at room temperature
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Fig.3 Mechanical properties of 7A85 structure panels under

different hierarchical aging heat treatment processes
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Fig.4 Hardness variation of 7A85 aluminum alloy panel with

time under different heat treatments
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Fig.6
alloy panel under different hierarchical aging heat

treatment processes
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Fig.8 HRTEM test and analysis results of 7A85 aluminum alloy panel under heat treatment process 7
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