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Effect of aging treatments on microstructure and
corrosion behavior of 7A55 alloy plate
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Abstract: The effects of aging treatments on the microstructure, corrosion resistance and electrical conductivity of
pre-stretched 7A55 alloy plate were investigated by transmission electron microscopy(TEM) and slow strain rate tension
test. The results show that in T651 condition the main precipitates are GP zones and 5’ phase in the matrix, and the grain
boundary precipitates distribute continuously. In T651 condition the strength of 7AS5 alloy plate is the highest; however
the alloy has a serious tendency to exfoliation corrosion and very high sensitivity to stress corrosion crack. In T7351
condition the coarse rod-like # precipitates are mainly observed in the matrix and the grain boundary precipitates are
coarse obviously and distribute sparsely. So, the corrosion resistance is the highest but the strength decreases to the lowest
level. In T7651 and T7451 conditions, both ' and # precipitates exist in the matrix, and the coarse and isolate precipitates
present in the grain boundaries, which contributes to the improvement of the corrosion resistance and electrical
conductivity, while the decrease of tensile strength is small.
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Table 1 Nominal composition of aluminum alloy 7A55 (mass

fraction, %)

Zn Mg Cu Cr Zr
7.6-8.4 1.8-2.3 2.0-2.6 <0.04 0.05-0.25
Fe Si Mn Ti Al

<0.1 <0.1 <0.05 <0.06 Bal.
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Table 2 Tensile strength and electrical conductivity of 7A55

alloy after various aging treatments

Conductivity

Aging treatment o,/MPa  6y,/MPa /%
(TACS)/%

T651(121 C,24h)  679.1 6114 13.7 27.3

T7651((121 C, 5 hy+
(170 C, 6 h))

663.2 636.7 125 37.7

T7451((121 °C, 5 hy+
(160 °C, 14 h))

645.6 600.2 122 39.1

T7351((121 °C, 5 h)+
(177 C, 8 h))

550.8 4743  10.6 42.1




