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Abstract

We developed an environmentally friendly metal blackening process by electro-deposition of nano-structured
thin film coating at room temperature. The porous nano-structured Fe-Ni coating with Fe and Ni particles
electromagnetically piled up (crystallite size of 30~40nm and particles sizes of ~100nm), which is black in
appearance, was electrochemically synthesized from an alkaline bath on the surface of metals. The black thin
film coating with a thickness of less than 1um was shown to have a very low reflectance R<1% in the UV-VIS
spectrum, and was darker in color than that of conventional electrodeposited black Ni/Cr coatings and black
anodizing aluminum. It was also observed that the black coating exhibited good performances in adhesion,
corrosion resistance and electrical conductivity and a uniform coating could be obtained on small metal parts. It
can be applied on stainless steel or other metals such as Fe, Zn, Al, Cu, Ag etc., and is also well suited to the

barrel plating process.
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