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Effects of T6 and T616 ageing treatments on
microstructure and properties of 6005A aluminum alloy

SHENG Xiao-fei, YANG Wen-chao, XIA Cheng-dong, GONG Jing, WANG Ming-pu, LI Zhou, ZHANG Qian

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of T6 and T616 ageing treatments on the hardness and intergranular corrosion properties of 6005A
aluminum alloy were investigated using hardness test, intergranular corrosion (IGC) test, transmission electron
microscopy (TEM) and high resolution transmission electron microscopy (HRTEM) analysis. The results show that the
hardness of the alloy in the T6 ageing treatment approaches a maximum value of 120 HV, however, it presents a severe
intergranular corrosion with an average corrosion depth of 100 um. The precipitates with small size are discontinuous at
the grain boundaries. Fine precipitates with high density can be obtained in the grains after T616 aging treatment, and the
precipitates are still discontinuous in the grain boundaries, however, the size of the precipitates is larger than that under
T6 ageing treatment. The T616 ageing treatment for 6005A aluminum alloy not only increases the maximum hardness
(127 HV), but also enhances the intergranular corrosion resistance, and the corrosion depth is only about 30 um.
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Fig. 1  Schematic diagram showing T6 and T6I6 heat

treatments
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Fig. 2 Age-hardening curves of 6005A during T6 and T616

ageing treatments
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Fig. 3 TEM images of 6005A alloy after different heat treatments: (a) T6, 0.5 h; (b) T6, 12 h; (c) T6, 78 h; (d) T6, 150 h; (e) T6I6,

0 h; (f) T6I6, 18 h; (g) T6I6, 78 h; (h) T6I6, 150 h
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Fig. 5 Intergranular corrosion micrographs of 6005A alloy

after different ageing treatments: (a) T6, 12 h; (b) T616, 18 h
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