% & $® Vol. 79 (1993) Noi2

BT SAVBRBICE TATFIORERES

B S - gEfE EMT - kH IR

Distribution of Surface Temperature of Molten Titanium by Thermal Plasma

Akio Tomrra, Masahivo Susa and Kazuhivo Nacata

Synopsis

: Surface temperature of molten titanium by thermal plasma was measured by a radiation thermometer. Direct current

arc plasma was generated in a transferred type plasma system, in which a tungsten rod was used as a cathode and
water-cooled copper plate as an anode. Titanium in column of about 3 grams in weight was melted by argon and argon
-3~59%hydrogen plasma with the electric power of about 400 watts. The surface temperature was measured by a
radiation thermometer and it was corrected by emissivity of molten titanium. The emissivity was determined using
temperatures measured by a radiation thermometer and a thermocouple.

The emissivities of molten titanium were 0.33 and 0.25 in argon plasma and argon-hydrogen plasma, respectively.
The surface temperature was the highest at the top of molten titanium and went downward steeply far from the top.
The highest temperatures were approximately 2800K and 3000K in argon plasma and argon-hydrogen plasma, respec-
tively. High temperature area above 2200K was limited to the area where plasma flame was directly irradiated. The
temperature in the other area was approximately 1940K, around the melting point.
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Fig. 1. Schematic diagram of plasma generator.

Table 1. Melting conditions.

Arc current 30A

Arc voltage 13.5V

Arc length 3mm

Gas flux 300ml1/min.

Gas composition Ar, Ar-3~5%H,
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Fig. 2. Cross section of melted sample.
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Fig. 3. Scheme for temperature measurement of
molten titanium surface by a thermocouple.
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Fig. 4. EMF change by insertion of a thermocouple.
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Fig. 5. Emissivity of molten titanium.
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Fig. 6. Distribution of surface temperature of mol-
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