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Fig. 1 Morphologies of Ti powders after pre-oxidation at different temperatures: (a) Raw; (b) 100 C; (c) 400 C; (d) 600 ‘C
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Fig.2 HRTEM images of oxide film on Ti powders: (a) Raw; (b) After pre-oxidation at 400 ‘C
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Fig. 3 XRD patterns of Ti powders after pre-oxidation at
different temperatures: (a) 26=25°-80°; (b) 26=37.8°-39.0°
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Fig. 5 Arrhenius plots for diffusion coefficients of oxygen
diffusion in a-Ti and TiO,, respectively
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Fig. 6 Effect of storage time on oxygen content of
Ti powders: (a) Oxygen content as function of time;
(b) Oxidation rate
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Fig. 7 XPS spectra of Ti powders after pre-oxidation at different temperatures: (a) Survey spectra; (b) High resolution

spectra of Ti 2p region
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Fig. 9 Peak fitting of Ti 2p spectra on surface of Ti powders after pre-oxidation treatment: (a), (b), (c) Raw; (d), (e), (f)
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powders after pre-oxidation at different temperatures
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Fig. 11 Effect of storage time on composition of oxide film on Ti powders: (a) Raw; (b) After pre-oxidation at 200 C;
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Effect of pre-oxidation on passivation performance of
HDH Ti powders

XIN Fu-sheng, TAO Qi-ying, TIAN Han-qing, CHEN Gang, QIN Ming-1i, QU Xuan-hui

(Beijing Advanced Innovation Center for Materials Genome Engineering,
Institute for Advanced Materials and Technology, University of Science and Technology Beijing,
Beijing 100083, China)

Abstract: The influence of surface state of Ti powders on its passivation performance and the intrinsic mechanism
were investigated by pre-oxidation treatment of hydride-dehydride (HDH) Ti powders at 100—600 ‘C. The micro-
morphology, phase composition, impurity content and surface oxide film of HDH Ti powders were characterized
and analyzed by SEM, XRD, HRTEM and XPS. The results show that the oxygen content of HDH Ti powders
increases with the increase of pre-oxidation temperature. In addition, the environmental oxidation (passivation)
performance of HDH Ti powders after pre-oxidation treatment is significantly improved, since the oxygen
increment is 24%, 13% and 50% for the Ti powders after being pre-oxidation treated at 100 C and 400 C as well
as the untreated Ti powders stored in dry air for 60 d, respectively. This indicates that the passivation effect of pre-
oxidation Ti powders is better than that of raw powders. This is because a more densified and stable oxide film is
formed on the surface of pre-oxidized Ti powders, which can effectively reduce the diffusion coefficient of oxygen
atoms into the matrix, lowering its oxidation rate. However, when the pre-oxidation temperature is higher than
500 C, the TiO, content of the oxide film is relatively reduced. This results in a decrease in the thermal stability of
the oxide film, which in turn reduces its passivation performance.

Key words: titanium; titanium alloys; powder; passivation; oxidation; oxide film
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