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Corrosion Behavior of A356 and 6061 Aluminum Alloys in Cement Environment
HAN Jiaxuan', HU Bo', YANG Wanzhang®, CHEN Bensong®, LI Dejiang'
(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240; 2. Yunnan Alu-
minium Co., Ltd., Kunming 650502)

Abstract: Corrosion behavior and mechanisms of A356 and 6061 aluminum alloys in a rapid-hardening silicate cement
environment were systematically investigated. As-cast A356 alloy and as-extruded 6061 alloy before and after anodiz-
ing were selected to analyze the microstructure evolution and corrosion layers through immersion experiments with
varying durations. The results indicate that as-cast A356 alloy is prone to local corrosion due to the coarse and
unevenly distributed secondary phase, resulting in a higher corrosion rate. In contrast, the as-extruded 6061 alloy
exhibits lower corrosion rate and thinner corrosion layer on the condition owing to reduction of secondary phase content
and improvement of microstructural uniformity. Furthermore, anodizing leads to a dense Al,O; protective layer on the
surface, significantly enhancing the corrosion resistance. Therefore, the corrosion resistance of Al alloys in alkaline
rapid-hardening cement environments can be effectively improved by optimizing alloy composition, regulating process-
ing parameters, and utilizing surface protection strategies . In practice, direct contact between Al alloys and cement
materials should be refrained to reduce corrosion risk.
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Fig.2 Macro surface morphologies of aluminum alloys under different states after different corrosion durations
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