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Abstract:

Room-temperature cyclic plasticity enables a new precipitation-strengthening route for aluminum
alloys, where back-and-forth dislocation motion continuously injects vacancies and drives the
formation of 1-2 nm solute clusters without thermal aging, leading to strength—ductility synergy
and highly uniform microstructures. Building upon this mechanism, we further apply it to non-
heat-treatable AAS5083, achieving ~300 MPa yield strength and improved corrosion and
sensitization resistance through Mg-Al clustering that delays grain-boundary [-precipitation
during service-temperature exposure. This strategy breaks conventional trade-offs and provides a
fast, energy-efficient path to high-performance Al alloys.
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