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Effects of Fe Element on Intergranular Corrosion of Al-Mg Filler Metal
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ABSTRACT: Objective To research the influencing law of Fe element on intergranular corrosion of Al-Mg filler metal, and
determine the desirable Fe content of filler metal. M ethods In this paper, Al-Mg aloys with different Fe addition were prepared.
The surface of aloys was modified and then immersed into 3%NaCl (mass fraction)+10 mL/L HCl agueous solution for 24
hours at 35 °C to perform intergranular corrosion (IGC) experiments. Their morphol ogies were studied by SEM and Optical mi-
croscopy (OM). Results Maximum intergranular corrosion depths of alloys were improved from 133 um to 179 pm by adding
Fe. The intergranular corrosion resistance obviously decreased when the Fe content exceeded 0.2%. The origina phase compo-
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sition of alloys were transformed from a(Al)+AlsMg; into a(Al)+AlsMgy+FeAlzwith increasing Fe content. The morphology of

FeAl; phase changed from skeleton into needle. The Al-Mg filler metal possessed high intergranular corrosion susceptibility

with the increase of Fe-rich phases, which increased the mative force of intergranular corrosion. Conclusion The addition of Fe

element could lead to structure change and thus reduce the intergranular corrosion resistance of aloys. To obtain high intergra-

nular corrosion resistance, the Fe content in the alloy should be further reduced below 0.2%, and the lower the better.

KEY WORDS: Al-Mg alloy; intergranular corrosion; impurity; microstructure; iron addition; needle phase; filler metal
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Fig.1 Morphologies of intergranular corrosion of as-cast alloys
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Fig.2 Relationship between maximum intergranular corrosion
depths of alloys and Fe mass fraction
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Fig.3 BSE images and EDS analysis of as-cast alloys
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