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Abstract: To address the issues of poor castability and high cost of traditional long-term T6 heat treatment for Al-Zn-
Mg-Cu alloys, the effects of high-temperature short-time solution treatment combined with a new type of aging treatment
(non-isothermal aging) on the microstructure and properties of the cast alloy were investigated using characterization
methods such as optical microscopy (OM), X-ray diffraction (XRD), and scanning electron microscopy (SEM). The
results showed that the high-temperature short-time combined with non-isothermal aging technology changed the
alloy solution treatment process, promoting the precipitation of more Mg (Zn, Al, Cu), phases at the grain boundaries,
achieving grain refinement; at the same time, it retained dislocations as nucleation points to promote the precipitation
of nanoparticles. This technology achieved enhanced strength and elongation of the alloy through the synergistic effects
of grain boundary strengthening, precipitation strengthening, and dispersion strengthening. At 470 °C, the optimal
performance was achieved, with a tensile strength of 510 MPa, an elongation of 3.8%, and a hardness of HV212. This
research provides a reference for optimizing the heat treatment process of Al-Zn-Mg-Cu alloys and reducing production
costs.

Key words: Al-Zn-Mg-Cu alloy; high-temperature short-time solution treatment; non-isothermal aging; grain
refinement; mechanical properties; precipitation strengthening; heat treatment optimization; castability
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Fig. 2 As-cast optical microstructures of the cast Al-Zn-Mg-Cu alloy under different solution treatment temperatures ( OM )
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Fig. 3 Optical microstructure morphologies of the Al-Zn-Mg-Cu alloy after non-isothermal aging treatment ( OM )
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Fig. 5 Micromorphology and EDS images of the Al-Zn-Mg-Cu alloy after solution treatment



2026 $8HA/ET5E

EBSE Founore

El6 IFERRIFMIEEAL-Zn-Mg-Cud SRIMNZER R EDSE
Fig. 6 Micromorphology and EDS images of the Al-Zn-Mg-Cu alloy after non-isothermal aging treatment
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Fig. 10 Effect of Non-Isothermal Aging on the Mechanical Properties
of Water-Quenched Al-Zn-Mg-Cu Alloy
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