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Removal of oxygen from titanium melt using hydrogen plasma arc: Challenge to 300
ppm
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The oxygen removal process from titanium melt, which was considered
difficult in the past, has been established. The process consists of hydrogen plasma arc melting
(first-step melting) and argon plasma arc melting (second-step melting). Oxygen removal from 0.127
mass¥% (1270 mass ppm) to 0.034 mass% (340 mass ppm) was achieved in the titanium melt by optimizing
in melting conditions such as hydrogen partial pressure, melting time, gas flow rate and plasma
current. Thermodynamic consideration suggested that the dissolved hydrogen introduced into titanium
melt in response to the high hydrogen potential of active atomic hydrogen in plasma functions as a
deoxidizer in the second-step melting. An international patent application was filed based on the
results of this research.
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