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Effects of deformation temperature on microstructure and
mechanical properties of 2A14 aluminum alloy
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Abstract: The multi-axial compression tests of 2A14 aluminum alloy were carried out with a constant strain rate to
simulate the multi-forging process in the temperature range from 300 to 450 °C. The effects of hot deformation
temperature on microstructure and mechanical properties of 2A14 aluminum alloy were investigated by optical
microscopy, scanning electron microscopy, transmission electron microscopy and mechanical property testing. The results
show that, with the increase of the deforming temperature, the dislocation density decreases, and the softening behavior
of the alloy transforms from dynamic recovery to dynamic recrystallization. The compressed samples have stored high
deformation energy, which can supply driving force for nucleation and grain growth of static recrystallization during
heat-treatment. With the increase of the deformation temperature, the average grain size of the aged alloy increases and
presents uneven distribution, meanwhile, the relationship between the strength and average grain size meets the
Hall-Petch equation. The microstructure of the fracture is consisted of a large number of equiaxed dimples, and with the
increase of the deforming temperature, the number of dimples decreases while the size of dimples increases which
indicates a toughness fracture mode during tensile testing.
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Fig. 1 Schematic diagrams of multiple-compression process(a)

and tensile sample(b) of 2A14 aluminum alloy
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Fig. 2 Microstructures of 2A14 aluminum alloy deformed at different temperatures: (a) 300 ‘C; (b) 350°C; (c) 400°C; (d) 450°C
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Fig. 3 TEM images of 2A14 aluminum alloy deformed at different temperatures: (a) 350 C; (b) 450 'C
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Fig. 4 Microstructures of aged 2A14 aluminum alloy deformed at different temperatures: (a) 300 C; (b) 350 C; (c) 400 C;

(d)450 C
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Fig. 5 TEM images of aged 2A14 aluminum alloy deformed
at different temperatures: (a) 350 C; (b) 450 C
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Fig. 6 Fitting curve of relationship between yield strength
(09,) and grain size (d) of aged 2A14 aluminum alloy
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Fig.7 SEM images of fractural morphologies of T6 aged 2A14 aluminum alloy deformed at different temperatures: (a) 300 ‘C;

(b) 350 °C; (¢) 400 °C; (d) 450 ‘C
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