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Development of an Environment-adaptive Primary Rust Prevention Technology Using Oxide Film
Akihiro UEMURA and Kazuhiro SHIMADA

Black dyeing and zinc phosphate treatment are known as primary anti-corrosion techniques, however they pose challenges in terms
of environmental impact, such as wastewater. In this study, we developed an environmentally friendly anti-corrosion technique using an
oxide film to address this issue. We applied heat treatment after immersing S45C subjected to quenching in a citric acid solution to form an
oxide film. X-ray diffraction, cross-section observation, adhesion testing, electrochemical testing and durability testing were performed. X-
ray diffraction revealed that the film was composed of Fe3O4. Cross-section observation of the test pieces showed that the film thickness of
the specimens treated at 400 °C was about 2 um. Adhesion, corrosion potential and durability testing demonstrated that the test pieces
subjected to citric acid solution immersion and heat treatment at 400 °C exhibited the highest durability.
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