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Heat treatment process of spray formed 6061 aluminum alloy
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Abstract: The heat treatment of spray-formed 6061 aluminum alloy was studied. The effects of solution temperature,
aging temperature and aging holding time on the microstructures and mechanical properties were investigated using
hardness measurement, tensile test and TEM. The results show that with increasing the solution temperature, the hardness
of alloy increases, while the tensile strength, yield strength and elongation first increase and then decrease. The hardness,
tensile strength and yield strength of the alloy first increase then decrease with increasing the aging temperature, while
the elongation decreases. The hardness, tensile strength and yield strength curves of the alloy are hump-like change with
prolonging the aging holding time, while the elongation changes a little and increases only at 17 h. The best heat
treatment process of the spray-forming 6061 aluminum alloy is as follows, solution treated at 530 “C for 1 h and then aging
at 175 °C for 8 h.
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Table 1 Chemical composition of 6061 aluminum alloy

(mass fraction, %)

Mg Si Cu Fe Cr Zn Al

0.88 0.47 0.25 0.18 0.11 0.02 Bal.
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Fig. 1 Relationships between alloy hardness and heat

treatment parameters: (a) Solution temperature; (b) Aging

temperature; (c) Aging holding time
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Fig. 3 TEM images of precipitates inside
grains in alloys at different solution

temperatures: (a) 510 ‘C; (b) 520 C; (¢) 530 C;
(d) 540 C; (e) 550 'C
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Fig. 4 TEM images of precipitates inside grains in alloys at different aging temperatures: (a) 145 C; (b) 165 C; (c) 185 C; (d) 205 'C
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Fig. 5 TEM images of precipitates inside grains in alloys at different aging holding times: (a) 5 h; (b) 11 h; (¢c) 14 h; (d) 17 h
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