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Abstract

Black chromium electrodeposited layers, characterized by high visible light absorption and enhanced decorative
performance, are widely applied to optical components, solar absorber plates, and automotive exterior parts. However,
conventional black chromium baths typically contain hexavalent chromium (Cr®"), which is a hazardous substance for both
human health and the environment, and often require rare metals such as cobalt and nickel to form metal oxides within the
Cr-based layers. In this study, a novel aqueous bath composition and electrodeposition conditions were developed to fabricate
black Cr—C coatings on cold-rolled steel substrates using trivalent chromium (Cr*") sulfate solution. The influences of bath
temperature, bath composition and current density on the electrodeposited layers were investigated, and their adhesion was
assessed using tape-peeling tests. Darker coatings with high adhesion were obtained at lower plating temperatures,
particularly at 4 °C. A glossy black layer with excellent throwing power, comparable to that of white-gloss Cr—C coatings,
was achieved by electrodeposition in an oxalic acid-based bath.
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