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Ageing precipitation and hardening behavior of
1973 high strength andhigh toughness aluminum alloy
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education, Changsha 410083,)

Abstract: The ageing precipitation and hardening behavior of 1973 high strength and high toughness aluminum alloy
were studied by means of transmission electron microscopy (TEM), select area electron diffraction (SAED) and hardness
measurements at different ageing temperatures. The results show that this alloy has obvious anti-over-aging capability at
120 and 140 C. And this alloy can keep the hardness of 195 HV in a long time after peak-ageing. Furthermore, the
precipitation sequence of 1973 aluminum alloy can be described as follows: supersaturated solid solution(a)—
GP I /GPII zone— metastable 5'— stable #— T phase. There are GP Il zone and #' phase with the greatest strengthening
effect on the 1973 aluminum alloy during the whole ageing process at 140 C.
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Fig.1 Single-step ageing curves of 1973 aluminum alloy at

different temperatures
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Fig.2 TEM images of intragranular precipitations of 1973 aluminum alloy aged at different temperatures: (a) 140 C, 3 h; (b) 140
‘C,24h; (c) 140 °C, 78 h; (d) 160 °C, 3 h; (e) 160 ‘C, 24 h; (f) 160 C, 78 h
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Fig.3 Grain boundary TEM images of 1973 aluminum alloy aged at different temperatures: (a) 140 C, 3 h; (b) 140 ‘C, 24 h; (c)

140 °C, 78 h; (d) 160 °C, 3 h; (e) 160 °C, 24 h; () 160 °C, 78 h
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Fig.4 SAED patterns of 1973 aluminum alloy aged at 140 ‘C: (a) [001], 140 °C, 3 h; (b) [111], 140 ‘C, 24 h; (c) [112], 140 C, 78 h
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Fig.5 DSC thermogram of 1973 aluminum alloy in as-

quenched condition
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