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Effect of solution heat treatment temperature on
microstructure and properties of 6082 aluminum alloy
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Abstract: The effect of solution heat treatment temperature on the mechanical properties and intergranular corrosion of
the extruded sheets of 6082 aluminum alloy was investigated and the mechanism was discussed based on the
microstructure examination by optical microscopy, scanning electron microscopy and scanning transmission electron
microscopy. With the increase of temperature, the strength increases firstly to the maximum value at 520—540 , then,
decreases; while the elongation increases gradually; the maximum penetration depth of intergranular corrosion increases
firstly, then, decreases. The increase of temperature tends to decrease the number of remnant phases and results in smaller
p" hardening precipitates with a higher density and consequently higher strength. However, too high temperatures result
in coarse recrystallized grains, and thus, extrusion effect disappears and the strength decreases significantly. Solution heat
treatment temperature has great effect on the recrystallization and size of subgrains, particles at grain boundaries and
width of precipitates free zone adjacent to grain boundaries, therefore, changes the penetration path of IGC (Intergranular
corrosion, IGC) and the maximum penetration depth.
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Table 1 Chemical compositions of studied 6082 aluminum

alloy (mass fraction, %)

Si Fe Cu Mn

Mg Cr Zn Ti Al
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Fig. 1 Effect of solution heat treatment temperature on tensile
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properties of 6082 aluminum alloy
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Fig. 2 Effect of solution heat treatment temperature on 3
morphology of intergranular corrosion: (a) 480 ; (b) 540 ; Fig. 3 Effect of solution heat treatment temperature on

(c) 580 metallograph of specimens: (a) 480 ; (b) 540 ; (c) 580
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Fig. 4 SEM images of specimens after solution heat treatment
at different temperatures: (a) 480 ; (b) 540 6082
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Fig. 5 TEM images of aged specimens after solution heat treatment at different temperatures: (a) 480 , low maginification image;
(c) 480 , grain boundary; (e) 480 , hardening precipitates in interior of grains and corresponding <100>,, selected area

diffraction pattern(SADP); (b) 540 , low maginification image; (d) 540 , grain boundary; (f) 540 , hardening precipitates in

interior of grains and corresponding <100>,; SADP
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Fig. 6 HAADF image (a) and EDS spectrum (b) of
dispersoids in aged specimen after solution heat treatment of Mg,Si
540 , 30 min
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