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Fig.3 TEM characterizations of Si-rich eutectic in SLMed AlSi10Mg alloy: (a) HRTEM of a eutectic zone surrounded by two Al cells oriented

along a [001] zone axis; (b) FFT image of the whole image in Fig.3a; (c) enlarged HRTEM view of the eutectic area®”!
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Fig.10 Corrosion morphologies on the surfaces of Al-12Si alloy after immersion in the aerated 3.5%NaCl solution for 14 d: (a) as-cast Al-12Si

alloy; (b) a loose and porous oxide film formed on the surface of as-cast alloy; (c) SLMed Al-12Si alloy; (d) a compact oxide film on the

surface of SLM-produced alloy™®
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Fig.11 SEM morphologies of the different planes of SLMed Al-12Si alloy™: (a-b) the exposed Si shells after removing the Al substrate for the

XY-plane and XZ-plane, respectively; corrosion morphologies on the sections of the XY-plane (c) and XZ-plane (d) for the SLMed Al-12Si

alloy after 14 d immersion in the aerated 3.5%NaCl solution (the images of insets in Fig.11a and Fig.11b are used to vividly show the

similarity of the shell microstructure with peanuts)
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Fig.13 Secondary electron images of corroded areas in the additive manufactured specimens after immersion in 0.1 mol/L NaCl solutiont®:

(a) untreated; (b) artificially aged at 170 “C for 6 h; (c) stress released at 250 ‘C for 2 h; (d) stress release at 300 ‘C (the discontinuous
lines indicate the edge of the melt pool border facing the melt pool)
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Fig.14 SEM images of SLMed AlSi10Mg alloy before (a) and after heat-treatment at 450 “C (b), 500 °C (c), and 550 ‘C (d) for 2 ht""!
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Research Progress on Microstructure and Corrosion Behavior of
Selective Laser Melted Al-Si Alloys

Guo Lintong", Wang Wenli*, Yang Haiou?, Liu Wengiang®
(1. College of Metallurgical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(3. Institute of Engineering Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Al-Si alloys prepared by selective laser melting (SLM) have great potential in the development of aerospace materials customization
and lightweight. However, the research of corrosion behavior affecting the life of SLM forming parts is still insufficient. Based on current
literature reports, this paper analyzed the formation reasons for metallurgical defects and microstructure according to solidification characteristics
in the SLM process. The corrosion mechanism of Al-Si alloy prepared by SLM was discussed. The effects of metallurgical defects, microstructure,
and heat treatment on corrosion behavior were summarized. It is found that the relative density and surface topography (roughness) of the sample,
as well as content, morphology, and distribution of eutectic Si exert important effects on corrosion performance. On this basis, it is pointed out that
the existing technological parameters in the corrosion research of Al-Si alloy under the SLM process are not systematic, the effects of Mg, Fe, and
other elements are ignored, and the research methods and scope are not perfect, and the future development direction is also stated.
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