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Evaluation and analysis of decorative trivalent chromium plating films

OSADA Takamasa and TAKO Shinya

Decorative chromium plating film has excellent corrosion resistance and resistance to discoloration in the
atmosphere. For this reason, it has been widely used in transportation equipment as a final finishing plating process.
Generally decorative chromium plating solutions contain highly toxic hexavalent chromium, so accordingly many
attempts have been made to replace it with a plating solution consisting of trivalent chromium with lesser toxicity
as the chromium ion source. The substitution of trivalent chromium plating solution has not progressed much due to
the color difference from hexavalent chromium plating. It is, therefore, necessary to obtain various data on trivalent
chromium plating as soon as possible and to promote its substitution.

In this study, to build up knowledge on trivalent chromium plating, the authors conducted corrosion resistance
tests, elemental analysis, surface and cross-sectional observation, and additionally crystal structure analysis of both
the trivalent and hexavalent chromium plating.

All samples prepared by the trivalent chromium plating solution showed equal or better corrosion resistance
than those prepared from the hexavalent chromium plating solution. In addition, the authors considered the factors
that cause the variation in brightness of trivalent chromium plating film. It is considered that the elements, surface
morphology and crystallinity of the plating films seem to be influenced depending on the type of plating solution

used for the trivalent chromium plating.

Keywords : decorative chromium plating, trivalent and hexavalent, cross-sectional observation, crystal structure analysis
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