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Fig. 1 Hardness curves of samples after different aging

treatments: (a) Vickers hardness; (b) Relative hardness
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Fig. 2 Metallographs of samples cooled at different rates: (a)
1048 C/min; (b) 129 C/min
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Fig. 3 SEM images of samples cooled at different rates: (a)
1048 C/min; (b) 129 C/min
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Fig. 4 TEM images of samples cooled at different rates: (a), (b) 1048 ‘C/min; (c), (d) 129 ‘C/min
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Fig. 5 Influence of cooling rates on size (a) and area fraction (b) of equilibrium phase in matrix
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Fig. 6 TEM images of sample cooled at 1048 ‘C/min after aging: (a) Hardening precipitates of T6; (b) Hardening precipitates of

NT6; (c) Hardening precipitates of NT7; (d) (112) SADP
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Fig. 7 TEM images of sample cooled at 129 ‘C/min after aging: (a) Natural aging for 8640h; (b) T6; (c), (d) NT6; (e) T7; (f) NT7
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Fig. 8 Relationship between hardness and cooling rate (a) and
hardness reduction (b) after different aging treatments (Note:
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water-cooled in specimen)
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Effect of aging on quench-induced inhomogeneity of
7085 aluminum alloy thick plate

LI Cheng-bo"*? ZHANG Xin-ming" >, HAN Su-gi"?, LIU Sheng-dan"?, DENG Yun-lai'**

(1. Light Alloy Research Institute, Central South University, Changsha 410083, China;
2. Alnan Aluminium Inc., Nanning 530031, China;
3. Nonferrous Metal Oriented Advanced Structural Materials and Manufacturing Cooperative Innovation

Center, Central South University, Changsha 410083, China)

Abstract: The influence of aging on the quench-induced inhomogeneity of 7085 aluminum alloy thick plate was
investigated by means of end-quench test, optical microscopy(OM), scanning electron microscopy(SEM) and high
resolution transmission electron microscopy(HRTEM) . The results show that the homogeneity can be improved by long
time natural aging before peak aging and overaging. The hardness drop percentages after aging treatments of natural
aging, peak aging, overaging, natural aging+ peak aging and natural aging+overaging are about 3.5%,8.6%,7.8%,5.3%,
5.2%, respectively, from spray end to the other one. There is a good linear relationship between hardness and logarithm of
cooling rate. With the decrease of cooling rate, more equilibrium # phase with larger size precipitates during the cooling
process, causing inhomogeneity of the thick plates. While the long time natural aging before peak aging and overaging is
favorable for the formation of stable GP zones at slowly-cooled locations, and consequently more amount of dispersed
and fine hardening precipitates are obtained, giving rise to lower hardness drop percentage and inhomogeneity caused by
cooling.

Key words: 7085 aluminum alloy; thick plate; quench-induced; inhomogeneity; aging; precipitation
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