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Effects of Si and Ag additions on ageing behaviour and
microstructure evolution of Al-Cu-Mg alloy

WANG Shi-yong, CHEN Zhi-guo, LI Shi-chen, YANG Wen-ling, ZHENG Zi-qiao

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

Abstract: The effects of trace additions of Si and Ag on the ageing behaviour and microstructure evolution of low Cu/Mg
ratio Al-Cu-Mg alloy were investigated by using analytical transmission electron microscopy and Monte Carlo simulation.
The results indicate that the age hardening response can be enhanced by the trace Si addition as well as Ag. The Monte
Carlo simulation results show that the addition of Si results in a refinement of Mg clusters and Cu-Mg clusters, and the
addition of Ag promotes the formation of lots of Mg-Ag clusters. Trace Si and Ag additions significantly alter the
clustering process during early stages of ageing, resulting in different microstructural evolution processes during
subsequent aging process.
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Table 1 Nominal composition of studied alloys (mass

fraction, %)

Alloy No. Cu Mg Ag Si Al
1 1.5 4.0 Bal.
2 1.5 4.0 0.4 Bal.
3 1.5 4.0 0.25 Bal.
4 1.5 4.0 0.50 Bal.
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Fig.2 <001>, transmission electron

corresponding SAED pattern of alloys aged at 200

micrographs  and

:(a)

Al-1.5Cu-4.0Mg, 19 h; (b) Al-1.5Cu-4.0Mg-0.4Ag, 16 h; (c)

Al-1.5Cu-4.0Mg-0.5Si,31 h
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