Effect Mg Addition on Microstructure and Hardness of Al 2024 Alloy after ThermoMechanical Treatments
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Aluminium alloys possess favorable characteristics which make them useful in a wide variety
of application. Particularly, Al 2024 alloys are extensively used as structural materials in
commercial airplanes; this is because to their good balance of properties including high
specific strength, formability and corrosion resistance [1, 2]. It has been reported an increment
on strength and hardness by Mg addition (< 2 wt. %); however, this is accompanied by a
decrement in ductility and impact resistance [3]. By another hand, the mechanical properties
of this alloy can be influenced by artificial aging and by plastic deformation, however, only
few of thermo-mechanical treatments have been practically applied to Al alloys [4], in which
the applied deformation is relatively small. The reason is to avoid the introduction of the nonuniform distribution of dislocation cell structures, which may act as nucleation sites of
heterogeneous precipitation [4]. Although, in others studies a significant increment on the
strength is achieved by relatively high cold deformation after solution treatment [5].
Therefore, the aim of this work is to evaluate the effect of Mg addition on microstructure and
hardening of the Al2024 alloy after thermo-mechanical treatments.
The samples were hot-rolling at 460°C (50%) just after casting and were cold-rolling (5-15%)
just after solution treatment at 495 °C, later they were artificial aging at 195 °C. Variations in
microstructure and hardness were characterized and evaluated by OM, DRX, SEM, TEM and
hardness. Effects on the microstructure of Al2024 alloy; mainly in morphology, size and
distribution of precipitates is observed. The increment in hardness values after the Mg
addition and plastic deformation provides evidence of three basic mechanisms: i) Strain
effect, ii) Precipitation hardening, and iii) precipitates coarsening. The effect on precipitation
is the main contribution at the hardening peak. Plastic deformation has an important effect on
precipitation kinetics.
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