W BEAIN L2 Al-Zn-Mg &

BB AT RO

Nanostructure formation in the slowly cooled Al-Zn-Mg alloy

(H AR RHERS)

TR LR i FH R AS

Nagoya Institute of Technology

Mami MIHARA-NARITA

This study investigates the nanostructure formation and age-hardening behavior of the slowly cooled Al-6%Zn-

0.75%Mg aluminum alloy. Typically, such alloys require rapid cooling (quenching) for strengthening through the

formation of GP zones and n' phases. However, it was found that even with slow cooling, significant nanostructures

contributing to hardness can form. The research used 3D Atom Probe (3DAP) and Transmission Electron Microscopy

(TEM) to analyze nanostructures developed during controlled cooling from 450°C to room temperature. Needle-shaped

specimens were prepared using plasma FIB to avoid ion damage and underwent in-situ TEM heat treatment. Post-

treatment 3DAP analysis revealed numerous Zn- and Mg-rich clusters. Hardness tests confirmed that slow-cooled samples

exhibited greater hardness than water-quenched ones, indicating that nanostructures formed during furnace cooling

enhance strength. The optimized process promotes nanocluster formation while suppressing grain boundary precipitation.

Future research is needed for quantitative comparison with quenched samples and to understand the effects of composition

variations on cluster formation and mechanical properties.
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