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Effect of Delayed Oxygen Evolution in Anodic Polarization on the Passive
Film Characteristic and Localized Corrosion Resistance of Titanium Alloys
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The objective of this study was to investigate delayed oxygen evolution and localized corrosion resistance
of titanium alloys by performing potentiodynamic polarization, potentiostatic polarization, and Mott-Schottky
measurements. Delayed oxygen evolution was compared among titanium alloys, 316 stainless steel, and platinum.
Difference in delayed oxygen evolution between titanium alloys and other metals was attributed to specific
surface characteristic of each metal. Delayed oxygen evolution of titanium alloys resulted from the predominant
process of ionic conduction over electronic conduction. The effect of oxygen evolution on localized corrosion
of titanium alloys was investigated using electrochemical critical localized corrosion temperature (E-CLCT)
technique. Mott-Schottky measurement was performed to clarify the difference in film properties between
titanium alloys and stainless steels. Titanium alloys were found to have much lower donor density than
stainless steels by 1/28. These results indicate that delayed oxygen evolution has little influence on the
concreteness of passive film and the resistance to localized corrosion of titanium alloys.
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Fig. 1 Potentiodynamic polarization curves of titanium alloys (AM Ti-6Al1-4V, AM CP-Ti, SM Ti-6Al-4V, SM CP-Ti ) in (a)
0.6 M NaCl aqueous solution and (b) 0.6 M Na,SO4 aqueous solution. Blue line is theoretical oxygen evolution potential and
yellow line is actual oxygen evolution potential. (Where AM and SM means additive manufacturing and subtractive manufacturing,

respectively.)
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Fig. 2 Potentiodynamic polarization curves of (a) 316 stainless steel and (b) Pt wire in 0.6 M NaCl and 0.6 M Na,SO, aqueous
solution. Blue line is theoretical oxygen evolution potential and yellow line is actual oxygen evolution potential.
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Fig. 3 Potentiostatic polarization results of AM Ti-6Al-4V alloys

with the applied potential of 2.8 Vgscp at 40 °C, 50 °C and
60 °C in 25 wt% NaCl aqueous solution.
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Localized corrosion

(a) S

Fig. 4 Localized comrosion and pitting corrosion of AM Ti-6Al-4V
alloy after potentiostatic polarization tests at (a) 50 °C and (b)
60 °C.
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Fig. 7 Donor densities of AM and SM Ti-6Al-4V alloys and
316 stainless steel with passive films formed at film formation
potentials (1 Vgcg) for 2 hours in 0.6 M Na,SO4 aqueous solution.
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