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ABSTRACT The microstructure and mechanical properties of retrogression and retrogression reag-
ing (RRA) treated Al-Zn-Mg—Cu aluminum alloys with 11.64%Zn (mass fraction) prepared by spray
deposited technology were studied using transmission electron microscopy (TEM) and MTS-810 ma-
terials test system. The results showed that with the increase of retrogression temperature and retro-
gression time, the ultimate tension strength (UTS) of the alloy were declined and that of RRA treated
alloy exhibited a parabola feature. The UTS of the alloy treated under 120 ‘C, 24 h + 180 'C, 30 min
+ 120 C, 24 h is superior to that of peak aging alloy, which is an ideal RRA treatment system for
spray deposited Al-Zn—Mg—Cu alloys.
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Fig.1 Relationships of retrogression time and ultimate ten-
sion strength for the spray forming Al-11.64Zn-
2.84Mg-1.98Cu, RRA curve performed a parabola
feature (solution treatment: 450 'C, 1 h 4475 C,
1.5 h, peak aging: 120 'C, 24 h + W.Q., regression

temperature: 180 C, RA in RRA: 120 C, 24 h)
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Fig.2 Relationships of retrogression temperature and ulti-
mate tension strength, the UTS of RRA alloy is the
highest at 180 C (retrogression time: 30 min)
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Fig.3 Dark field image taken from spot 22.6 of n( phase
(a) EDP and indexing
(b) of the peak aging alloy (120 'C, 24 h; [332]a1),
showing the 77’ phase distributed in the grain and

at grain boundary
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Fig.4 TEM bright field micrographs of RRA alloys for ret-
rogression times of 30 min (a) and 120 min {b). The
second phases in grain grew up gradually with the

extension of retrogression time
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Fig.5 Bright field micrographs of retrogression alloys and

RRA alloys at different retrogression temperatures,

showing that the second phase of grain interior and

grain boundary grew up gradually with the increase

of retrogression temperature

(a) T6 + 180 C, 30 min

(b) T6 + 180 'C, 30 min + T6, precipitates appeared
in grain

(c) T6 + 220 'C, 30 min, precipitates growing

(d) T6 + 220 ‘C, 30 min + T6 (T6: 120 'C, 24 h),
GP zone appeared
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