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in Different Atmospheres

Seigo OKAWA, Kouichi WATANABE, Mitsugu KANATANI,
Syuji NAKANO, Osamu MIYAKAWA and Masayoshi KOBAYASHI*

Keyword : Casting, Titanium, Mechanical property

Titanium castings were prepared in two atmospheres ; one was argon-arc melted and cast
in the ambient atmosphere (AA) and the other was argon-arc melted and cast in the argon-
replaced atmosphere (ARA). Tensile test and Vickers hardness measurement were conduct-
ed. The results were discussed in relation to the contents of oxygen and nitrogen absorbed by
titanium during the melting and the casting procedures. While the tensile strength and the
hardness of castings obtained in AA were higher than those of castings obtained in ARA, the
elongation exhibited the reverse relation. The oxygen content was ranked from least to
most . the ingot, the solidified and the cast. The oxygen content of the solidified and the cast
obtained in ARA tended to be higher than that of castings obtained in AA. On the contrary,
the nitrogen content of castings obtained in AA was 13 to 15 times higher than that of castings
obtained in ARA. The results of this study indicate that the nitrogen content relates to the
above-mentioned difference in mechanical properties of castings obtained in AA or ARA.
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Fig. 1 A wax pattern for tensile test (left)
and 7 patterns set on a crucible former
(right)
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Fig. 2 Tensile strength and elongation of tita-
nium castings obtained in two different
atmospheres
One was argon-arc melted and cast in the
ambient atmosphere (AA) and the other was
melted and cast in the argon-replaced atmo-
sphere (ARA). Prior to the test, the surface
reaction zone of specimens was removed by
pickling. The standard deviation is given by an
error bar, n=5 castings.
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Fig. 3 Vickers hardness distribution from the
surface to inner of titanium castings
obtained in AA or ARA
AA and ARA mean the argon flowing in air
and the argon-replaced atmosphere, respective-
ly. Prior to the measurement, the surface reac-
tion zone of specimens was removed by pick-
ling. The standard deviation is given by an
error bar, n=3 castings.
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Fig. 4 Effect of the atmosphere on the con-
tents of oxygen and nitrogen absorbed
by titanium

AA and ARA mean the argon flowing in air
and the argon-replaced atmosphere, respective-
ly. Prior to the measurement, the surface reac-
tion zone of specimens was removed by pick-
ling. For the castings, two replicate experi-
ments were performed for confirmation. Each
data is plotted with a solid circle and the mean
is represented by a bar.
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