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Abstract: Chemical conversion coatings have gained widespread application in the aerospace industry due to their
convenience, high efficiency, and low cost, playing a crucial role in enhancing the corrosion resistance of aluminum
alloys. However, conventional conversion coatings for aluminium alloys often contain highly polluting hexavalent
chromium salts, posing significant risks to the ecological environment and human health. Consequently, the search
for green and efficient alternatives has become a key research focus in surface treatment. This review summarizes
the current research status of hexavalent chromium-free green chemical conversion worldwide, beginning with the
film-forming principles of chemical conversion coatings. The mechanisms, performance characteristics, advantages,
and disadvantages of various green chemical conversion agents including trivalent chromium, inorganic salts
(zirconium, titanium, vanadium, molybdenum, lithium, rare-earth salts) and organic coatings with their supporting
processes, considering parameters such as preparation, composition, structure, and film-forming conditions were
analyzed. Furthermore, it summarizes existing challenges like film defects and insufficient corrosion resistance, and
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offers a perspective on the future development of novel chromium-free green chemical conversion technologies.
Keywords: aluminium alloy; surface treatment; conversion coating; green chemical conversion; trivalent chromium
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Fig.1 Green chemical conversion technology
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