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Optimum retrogression and reaging treatment of
pre-stretched 7ASS aluminum alloy plate
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Abstract: The effects of retrogression and reaging (RRA) treatment on the microstructure, tensile properties and
resistance to SCC of a pre-stretched 7A55 aluminum alloy plate were studied by tensile test, slow strain rate tensile test,
DSC analysis, conductivity measurement and transmission electron microscopy(TEM) observations. The results show
that perfect mechanical and stress corrosion resistance properties can be obtained if the alloy is treated by the RRA of 120
C, 24 h pre-ageing, 180 °C, 45 min retrogression and 120 “C, 24 h re-aging. The strength of the alloy is almost the same
compared with the T6 sample, while the conductivity increases greatly, and the stress corrosion resistance property
enhances to the levels of T73 condition. Treated by proper RRA, small amount of # and a great mount of fine and
dispersive precipitates #' are observed in the matrix which is similar to that of T6 condition, while the coarse and
discontinuous equilibrium precipitates are observed at the grain boundaries which is analogous to that of the T73
condition.
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Fig. 1 DSC thermogram of studied alloy in pre-aging at 120
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Fig. 3 Change of mechanical properties and conductivity of
alloys after RRA with different retrogression temperatures at

retrogression temperature of 180 C
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Table 1 Slow strain tensile test results of 7A55 alloy

Tensile Time to Strength

iti At h
Condition rosphere strength/MPa failure/h  loss/%

6 Air 622.4 22.2
Medium 585.2 10.3
Air 607.8 21.1

RRA 2.5
Medium 592.6 13.9

Air 515.8 22

T73 1.4

Medium 508.5 16.5

RRA heat-treatment condition: (120 ‘C, 24 h)+(180 C, 60
min) + (120 ‘C, 24 h).

2.4 TEM W=
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Fig. 4 TEM images of alloy after T6, T73 and several RRA treatments: (a) 160 “C, 45 min; (b) 180 °C, 45 min; (¢) 200 C, 45 min;
(d) 180 °C, 15 min; (e) 180 °C, 60 min; (f) 180 ‘C, 90 min; (g) T6; (h) T73
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