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Effect of two-step aging on microstructure and
properties of 7085 aluminum alloy
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Abstract: The effect of two-step aging treatment on microstructure and properties of 7085 aluminum alloy was
investigated by hardness, conductivity, mechanical testing, slow strain rate testing and transmission electron microscopy.
The results show that the GP zones and #' phase are the mainly precipitation phases of pre-aging, and the pre-aging time
is less impact on the hardness and electrical conductivity. The strength after two-step aging process first increases, and
then decreases, while the ability of stress corrosion resistance increases with the extension of the second step of aging
time. With the size of grain boundary precipitates coarsening, and the distribution of grain boundary precipitates from
continuous to non-continuous. The strength of the alloy significantly decreases with the increases of the second step aging
temperature. The optimal of the two-step aging process is (110 ‘C, 6 h)+(160 ‘C, 12 h), the tensile strength, yield strength,
elongation and conductivity of alloy are 515 MPa, 487 MPa, 11.7%, 38%(IACS), respectively.
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Fig. 1 Effect of pre-ageing on microstructures of 7085 Al alloy: (a), (b) (110 C, 6 h); (c), (d) (110 C, 24 h)
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Fig. 2 Effect of pre-ageing time on hardness and electrical
conductivity of 7085 Al alloy (Second ageing temperature
160 C): (a) Hardness; (b) Electrical conductivity
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Fig. 3 Effect of two-step aging on microstructures of 7085 Al alloy: (a), (b) (110 C, 6 h)+(150 "C, 24 h); (c), (d) (110 C, 6 h)+
(160 °C, 12 h); (e), (f) (110 °C, 6 h)+(160 °C, 24 h); (g), (h) (110 °C, 6 hy+(170 °C, 6 h)
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Fig. 4 Effect of two-step aging on hardness and conductivity of 7085 Al alloy (First ageing (110 ‘C, 6 h)): (a) Hardness;

(b) Electrical conductivity
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Fig. 5 Effect of two-step aging on tensile
properties of 7085 Al alloy after (110 C,
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Fig. 6 Tensile curves of 7085 Al alloy at slow strain rate with

different two-step aging treatments after (110 C, 6 h) treatment:

(a) In air; (b) In NaCl solution
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Table 1 Slow strain rate testing results of AA7085 with

various two-step aging treatments

Elongation/%
Aging treatment Issgrr
In air In NaCl solution
(110 'C, 6 h)+(150 'C, 12 h) 11.6 11.2 0.965
(110 ‘C, 6 h)+(150 °C, 24 h) 11.5 11.4 0.991
(110 'C, 6 h)+(160 C,6h) 12.6 11.9 0.944
(110 C, 6 h)+(160 'C, 12 h) 12.0 11.8 0.983
(110 'C, 6 h)+(160 'C, 16 h) 12.1 12.0 0.992
(110 'C, 6 h)+(170 C,2h) 12.0 11.3 0.941
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