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Abstract

Commercially pure titanium sheets have been applied for roofs and walls for more than 20 years
due to its high corrosion resistance. There has been no localized corrosion problems reported so
far, however, discoloration has occurred in some cases. Discoloration of titanium is caused by growth
of titanium oxide films on the surface causing interferential colors depending on thickness of the
films. We investigated environmental and metallurgical factors on discoloration of titanium in
atmospheric environments. Concerning environmental factors, acid rains of pH below 4.5 were
found to cause discoloration of titanium. On the basis of experimental results above, we have de-
veloped an acceleration test for discoloration, immersion test in artificial acid rain. For metallurgi-
cal factor, it was revealed that both of TiC on the surface annealed in vacuum after cold rolled and
fluorine on the surface pickled in nitric-hydrofluoric acid solutions largely enhance discoloration
of titanium. Based on the mechanism of discoloration of titanium, we have developed titanium
sheets with reducing TiC precipitation and fluorine in oxidation film, which have shown highly
resistance to discoloration.
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