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Improvement of reliability of aluminum alloys by controlling the microstructure
of grain-boundary precipitates
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It is known that Al-Zn-Mg alloys, having highest strength among the aluminum

alloys arising from precipitation strengthening, suffer from stress corrosion cracking (SCC) and
hydrogen embrittlement (HE), and that HE can be alleviated by coarsening the microstructure of
grain-boundary precipitates (GBPs). However, coarsening by means of over-aging that has been
commercially used so far causes a decrease in strength by up to 15%. The goal of this study is to
realize a combination of coarsened GBPs and strengthening precipitates inside grains, which leads to
a best combination of strength and resistance to SCC/HE. For this goal, an Al-Zn-Mg alloy was
step-quenched at temperatures from 160 to 300 degrees centigrade between solution treatment and
water-quenching and then artificially aged in the same way as in peak aging. It was concluded that
the material step-quenched at 180 degrees centigrade has resistance to SCC/HE as high as over-aged
material, with no strength decrease.
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