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Analysis of Mg,Si precipitates in Al-Si-Mg and
Al-Mg-Si alloys by FE-SEM

LI Jian-guo, TAN Hong-yan, SHI Zi-mu, HE Qian

(Department of Materials Science and Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The distribution and morphology of Mg,Si precipitates in both Al-Si-Mg alloys (A356 alloy) and Al-Mg-Si
alloys (6061 alloy) were observed by FE-SEM with an In-lens detector and in low voltage mode. The results suggest that
the morphology image of Mg,Si precipitates can get better high-resolution only if observation is by FE-SEM in low
voltage mode and with the In-lens detector. The precipitates were also analyzed by TEM and proved to be Mg,Si. The

method can be used to observe general distribution of Mg,Si precipitates in the matrix clearly.
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Table 1 Chemical compositions of A356 and 6061 aluminum

alloys samples (mass fraction, %)

Alloy Si Mg Cu Mn Cr
A356 7.03 0.31 0.003 0.003 0.004
6061 0.66 0.86 0.340 0.150 0.220

Alloy Sr Ti Fe Al
A356 0.02 0.108 0.11 Bal.
6061 0 0.060 0.28 Bal.
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Fig.1 FE-SEM images of Mg,Si precipitates in 6061 aluminum alloy detected by: (a)—(d) Second electron detector; (e)—(h) In-lens
detector; (a, b, e, f) 15kV; (c, d, g, h) 3 kV
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Fig.2 FE-SEM images of Mg,Si precipitates in A356 aluminum alloy detected by: (a)—(d) Second electron detector; (e)—(h) In-lens
detector; (a, b, e, f) 15kV; (c, d, g, h) 3 kV
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Fig.3 TEM image and SED pattern of aged A356 aluminum
alloy sample: (a) Bright field image of Mg,Si precipitates;
(b) SED pattern of Mg,Si precipitate
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