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Surface Oxidation Effect for Outgassing Property in Titanium Materials
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It is investigated the effect of the surface oxidation for the outgassing property in titanium materials after
baking process in this study. The outgassing of hydrogen molecules from the dissolved hydrogen atoms in the
bulk titanium decreases by the surface oxidation process of 400°C X 1hr annealing in the air. It is considered
that the diffusion of hydrogen atoms is enhanced in the surface oxide layer by the hard oxidation at the surface.
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Table 1 Surface roughness and thickness of surface oxide
layer of titanium samples with various oxidation conditions

Oxidation Surface Thickness of
Temperature Roughness Surface Oxide Layer
Non 1.7nm 5nm
200°C 1.6 nm 6 nm
400°C 4.1nm 12 nm
600°C 12.2 nm 40 nm
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Fig. 1 The total amount of outgassing for hydrogen
molecules of TDS measurements in titanium samples with
various oxidation conditions, the oxidation temperatures
from non to 800°C, respectively.
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Fig. 2 The total amount of outgassing for water molecules
of TDS measurements in titanium samples with various
oxidation conditions, the oxidation temperatures from non
to 600°C, respectively.
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