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Influence of Ce on Precipitation Behavior of Al-Mg-Si-Cu Alloys for

Automotive Application
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[ 1. Guangdong Xingfa Aluminum(Jiangxi) Co., Ltd.; 2. Faculty of Materials Metallurgical Chemistry, Jiangxi
University of Science and Technology ; 3. Ganzhou Key Laboratory of Advanced Metals and Functional Materials ]
Abstract: The aging precipitation behaviors of AI-Mg-Si-Cu alloys with different Ce contents were investigated by
SEM, TEM, tensile testing machine, microhardness test and EDS. The results indicate that a new precipitation
phase(CeAlSi) is formed after Ce addition, refining the Al(Fe, Mn)Si phase. In the precipitation stage of aging,
the precipitation sequence of Al-Mg-Si alloys is supersaturated solid solution-Mg/Si atomic clusters—formation of
G.P. region—>needle-shaped 8" phase—>short rod—shaped 8’ phase—>lath—shaped g phase or Q' phase. After rare
earth Ce addition. the Mg/Si atomic clusters and G.P. regions are finer and more uniform. and the needle-like §"
phase is finer. The tensile strength of Al-Mg-Si-Cu-0.2Ce and Al-Mg-Si-Cu-0.4Ce alloy reach 412 MPa and 400
MPa, which are 11.4% and 8% higher than those of Al-Mg-Si-Cu alloy, respectively.
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Tab.1 Chemical composition of tested alloys %
PAYAS ws
HOR T Mg Cu Mn Fe Ce Al
1 0.682 1.150 0.456  0.082  0.012 — v

2 0.664  1.156  0.463  0.078  0.014 0.2 3
3 0.670  1.148  0.448  0.075  0.015 0.4 K
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Fig.1 SEM images of Al-Mg-Si-Cu-xCe alloy aged at 180 C

for different time
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Fig.2 TEM and HRTEM images of spherical G.P. region in Al-Mg-Si-Cu alloy
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Fig.3 TEM and HRTEM images of peak aging 8" phase of Al-Mg-Si-Cu alloy
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Fig.4 TEM images of Al-Mg-Si-Cu alloy aged at 180 C for 0.5, 3. 7 and 15 h
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Fig.5 TEM images of initial aging. peak aging and over

aging of Al-Mg-Si-Cu-Ce alloy during aging at 180 C
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