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Improvement of Corrosion Resistance of Titanium by Anodizing,
Thermal Oxidation and PdO/TiO, Coating

Hiroshi SATOH, Fumio KAMIKUBO and Kazutoshi SHIMOGORI

Synopsis :

It has already been made clear that corrosion resistance of titanium is improved by change of passive film
composition from TiO and Ti,O; to TiO,. Therefore, in this paper, the effect of TiO, coating on corrosion
resistance of titanium was investigated Anodized, thermally oxidized and PdO/TiO, coated titanium spec-
imens were used. Anodized titanium showed the same corrosion resistance as polished titanium did. This
is due to the fact that anodized film was consisted of hydrated TiO, which dissolved in an HCI solution for
short time. Corrosion resistance of titanium was significantly improved by thermally oxidation because
of formation of TiO, which was stable even in a highly acidic solution. PdO/TiO, coated titanium showed
an excellent corrosion resistance in HCI solutions. Moreover, crevive corrosion was suppressed by the coating.
Many cracks were observed in PAO/T1O, films and titanium substrate was exposed at the crack. However,
titanium substrate is polarized anodically to passive potential region by PdO/TiO, film because the coating
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film has high corrosion potential. This is a reason why PdO/TiO, coated titanuim shows an excellent

corrosion resistance.
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Photo. 1. TEMs of anodized and thermally oxidized films and SEM of PdO/TiO, film.
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anodized and thermally oxidized titanium films.
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Fig. 4. Relationship between binding energy of
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TiO, film.
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Fig. 5. Effect of surface film thickness on corro-

sion rate of anodized, thermally oxidized and
PdO/TiO; coated titanium.
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Fig. 6. Change of film thickness of anodized,
thermally oxidized and PdO/TiO, coated tita-
nium with immersion time in HCI solutions at
boiling point.
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rate of polished, anodized, thermally oxidized
and PdO/TiO, coated titanium.
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Fig. 8. Critical HCI concentration and tempera-
ture of active/passive state for polished, anodized,
thermally oxidized and PdO/TiO, coated titanium
(240 h immersion).
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Fig. 9. Effect of solution renewal on corrosion
rate of polished, anodized, thermally oxidized and
PdO/TiO, coated titanium.
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Fig. 10. Crevice corrosion criteria for polished,
anodized, thermally oxidized and PdO/TiO, coated
titanium (metal/metal crevice).
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potential of polished, anodized and thermally
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Fig. 12. Polarization curves of polished and PdO
70/Ti0,;30 coated titanium in 294,HCI solutions at
boiling point.
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