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Effect of aging treatment on corrosion properties of
high Zn content super-high strength Al alloy

RAN Fan-qing, CHEN Zi-yong, GAO Kun-yuan, NIE Zuo-ren

(School of Materials Science and Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The influence of aging treatment on the intergranular corrosion and exfoliation corrosion susceptibility of the
high Zn content super-high strength Al alloy was studied using optical microscopy (OM), scanning electron microscopy
(SEM) and transmission election microscopy (TEM). The results show that the two-stage over-aging treatment and
retrogression and re-aging treatment can improve the corrosion resistance of the super-high strength Al alloy, which are in
accord with the results of polarization tests in 3.5%NaCl (mass fraction) solution. TEM observation shows that the size
and morphology of precipitates at grain boundaries are the key factors responsible to the corrosion behavior of the alloy.
After the two-stage over-aging treatment and retrogression and re-aging treatment, the precipitates at grain boundaries are
coarse and discontinuous, which decreases the corrosion susceptibility of the alloy. Moreover, there are three stages of the
corrosion development of the super-high strength Al alloy studied in Cl -containing media as pitting, intergranular
corrosion and exfoliation corrosion.
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Fig. 1 Four kinds of aging treatment: (a) T6(120 ‘C, 24 h); (b) T74((110 'C, 2 h)+(160 °C, 10 h)); (c) T78((120 C, 24 h)+(190 C,
15 min)); (d) RRA((120 C, 24 h)+(180 C, 1 h)+(120 ‘C, 24 h)); AC—Air cooling; WQ—Water quenching
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Fig. 2 TEM images at grain boundary of Al alloy under different aging treatments: (a) T6 ; (b) T74 ; (c) T78 ; (d) RRA
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Fig. 3 Intergranular corrosion morphologies of Al alloy under different aging treatments: (a) T6; (b) T74; (c) T78; (d) RRA
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Table 1 Maximum corrosion depth and grade of intergranular

corrosion of Al alloy under different aging treatments
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Table 2 Grade of exfoliation corrosion of Al alloy under different aging treatments
Heat treatment Immersion time/h
4 6 8 10 18 25 32 48
(120C, 24 h) N EA” EA” EA EB EB* EC ED
(110 °C, 2 h)+(160 °C, 10 h) N N N P EA” EA™ EB~ EB
(120 °C, 24 h)+(190 °C, 15 min) N EA EB EC ED ED ED ED
(120°C, 24 h)+(180 °C, 1 h)+(120 °C, 24 h) N P P P EA™ EB EB* EB*

N—No corrosion; P—Pitting corrosion; EA—Superficial exfoliation, EB—Moderate corrosion; EC—Severe exfoliation; ED—Very

severe exfoliation.
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Fig. 4 Surface and cross section exfoliation corrosion morphologies of aluminum alloy under different aging treatments: (a) T6; (b)

T74; () T78; (d) RRA
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Fig. 5 Polarization curves of Al alloy under different aging
treatments: (a) T6; (b) T74; (c) T78 ; (d) RRA
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Table 3 Electrochemical corrosion parameters of Al alloy

under different aging treatments

Method of heat treatment ~ @.o.(vs SCE)/V JCOH/(uA'cmfz)
T6 —0.84 8.175
T74 —0.74 3.286
T78 —0.82 17.11
RRA —0.78 5.012

@cor—Corrosion potential; J.,,—Corrosion current density.
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Fig. 6 Morphologies of corrosion process of Al alloy under T74 aging treatment after EXCO test: (a) 2 min, surface; (b) 15 min,

surface; (c) 15 min, longitudinal section; (d) 2 h, longitudinal section
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