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High-Temperature Oxidation of Pure Titanium in CO, Atmosphere

Kiyoshi Kusasiraki, Noriaki Kuroba, Isao Moromra and Takayuki Ooka

Synopsis : The oxidation behavior of pure titanium has been investigated in the temperature range of 1000K to 1300K in CO, or

Ar-10%CO, atmosphere.

Optical microscopy, electron probe microanalyses and X-ray measurements on the oxide scales formed during
oxidation indicated that their structures were nearly independent of temperatures and atmospheres employed ; the scale
consisting of two layers, external one and internal one, have the rutile structure.

The parabolic rate laws were confirmed on growth of external scale layer and the permeation depth of oxygens in
titanium with the apparent activation energies, 266 and 226kJ/mol, respectively. The rate determining diffusion species

in these oxidation-processes were discussed.
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Table 1. Chemical composition of specimen. (mass%)

H O N Fe C Ti

0.0012 0.058 0.0052 0.021 0.003 Bal.
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Fig. 1. Cross section of titanium oxidized at 1200K
for 54ks in CO,.
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Fig. 2. Cross sections of titani:lm oxidized at 1100K
for 36(A) and 72ks(B) in CO..

Fig. 3. Cross sections of titanium oxidized at 1300K
for 10.8(A) and 36ks(B) in CO,.
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Fig. 4. Cross sections of titanium oxidized at 1100K
for 36(A) and 72ks(B) in Ar-109%COs..

Fig. 5. Cross sections of titanium oxidized at 1300K
for 36(A) and 72ks(B) in Ar-10%CO.,.
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Fig. 7. Qonqentration profiles of O and Ti across
titanium oxidized at 1300K for 10.8ks in CO,.
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and internal(B) scale on titanium oxidized at
1200K for 72ks in CO,.
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