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Relationship between Region of Preferential Vaporization and Bath Convection in Ar Arc Plasma Melting

GuoWei He, Kuniyoshi 1sun, Yasushi Sasaxi, Yoshiaki Kasurwaya and Kiyotaka MAaTsuura

Synopsis : In Ar arc plasma melting of metal button, metal vapor mainly generates at outer region of anode spot. To make clear
the relationship between the vaporization and the convection flow in bath, spectroscopic measurements were performed
for determining the space distribution of vapor pressure of metal. Then the convection flow in bath was determined
by motion of Y,0s particles added to bath surface and EPMA analysis of cross sectional area.

There were two flows with different direction of motion in bath. They collided at about 7mm from central axis that

1s at the same position of maximum vapor pressure.

Y,O; particles were observed in the periphery owing to the

outward flow. In the center of bath, it is considered that the inward flow is driven by electro-magnetic force. This
flow carried the melt with high Ar content to the vaporization spot, and then an enhanced vaporization was operated

due to transition of the Ar in melt to gas phase.

Key words : Ar arc plasma melting ; enhanced vaporization ; convection ; EPMA.
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Fig. 1. Schematic diagram of torch and crucible.

Table 1. Chemical analysis of samples.

C% Si% Mn% P% S% Oppm
Pure iron 0.002 0.001 0.001 0.001  0.001
Fe-5mass%Mn <0.003  0.03 534 0.003 <0.003 79
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Fig. 2. Distributions of metallic vapor pressure in
plasma melting of Fe and Fe-Mn alloy.
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Fig. 3. An assumed mechanism of enhanced vapori-
zation in Ar plasma button melting.
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Fig. 5. Variations of Mn concentration at linel, 2
and 3 in cross section of Fe-Mn alloy sample
after 30 minutes melting.
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