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High-Temperature Oxidation Behavior of Commercial Pure
Titanium in Mixed Gases
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Abstract :

The oxidation behavior of commercial pure titanmium is nvestigated in the temperature range of 72

TT~807T in mixed gases. The weight change is measured by TGA during oxidation in mixed gases. The

oxidation behavior indicated by weight gain or the growth of oxide layer is based on the linear rate law at

high temperatures. The structure of the oxide scale formed diring oxidation 18 analysed by optical microscopy,
electron probe microanalyzer, scanming electron fmicroscope and x ray diffraction. Osxade scales have a TiOy
structire, and are constituted with multi layered or two lavered porous external one and a dense internal one
Ti O solid solution region is formed at the interface of metal and scale layer. The formation of oxide scale i
influenced by the oxidation terrperature, time, carystal structure and the condition of atmosphere
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Table 1 Composition of specimen (mass %)

H O N Fe C Ti

0015 | 013 003 | 020 | 010 | Bal
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Table 2 Composition of the mixed gases

Composition | 1% O 2.8% On 109 O
N 70.770 71.630 75.160
H:0 16.990 15.400 8920
CO2 11.230 10.180 2390
Oz 1.009 2.790 10.004
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Fig. 1 Cross-section of the titamum oxidized at 95
0C for 4hr in the 2.8% O, mixed gas
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Fig. 2 Cross-section of the titanium oxidized at 87
7°C for 2 hrs (a) and 4 hrs (b) in the 1.0%

O, mixed gas
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Fig. 3 Cross-section of the titanium oxidized at 87
7C for 2 hrs (a) and 4 hrs (b) in the
10.0% O, mixed gas
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Fig. 4 Cross-section of the titanium oxidized at 95
0°C for 2hrs(a) and 4hrs(b) in the 1.0% O

mixed gas
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Fig. 6 Concentration profiles on O and Ti across
titanium oxidized at 950°C for 4hrs in the
1.0% O; mixed gas
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Fig. 7 X-ray diffraction patterns of inner layer and
outer layer scale on titanium oxidized at
9500C for Zhrs in the 1.0% O mixed gas
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Table 3 The values of a and b

Temperature a b
727 556x10 ° 0.9
877°C 879x10 583
950°C 6.26x10 ° 167
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Fig. 8 Effect of temperature on the thickness of
scale on titanium oxidized in the 1.0% O,
mixed gas
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Fig. 9@ Effect of temperature about the thickness of
Ti-O layer on the titanium oxidized in the

1.0% O, mixed gas
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Fig. 10 Scale thickness on titanium oxidized for
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gases
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