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Abstract

In this study, plasma arc remelting behaviors according to arc current, arc voltage, and types of plasma gas were investigated
using Kroll processed Ti sponges as anode. In the discharge pressure range of vacuum pump (200~300 kgf/cm?), the arc voltage
did not vary greatly with the increase of discharge pressure at a given arc length. This means that the pressure in the vacuum
chamber during operation hardly changes and the atmospheric pressure maintains. Under various conditions of arc currents
(700~900A), the arc voltage slightly increased with arc current. The effects of anode materials and operational variables on the
arc length-arc voltage relationship were compared with the results in previous studies. When the atmospheric gas changed from
argon to helium, double effect of improvement on the output of the steady state was observed. The increase of output in the
plasma arc device was accompanied by an increase in the melting rate of the Ti sponge and the quality of the ingot surface was
also improved. The plasma arc remelting of the new scrap titanium and the old scrap zirconium alloy could result in the fab-
rication of an ingot with high surface quality.
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Fig. 1. Schematic diagrams showing the effects of introduction by plasma arc remelting process instead of vacuum arc remelting

process.
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Fig. 2. A schematic diagram showing the plasma arc
remelting apparatus with steel structure frames.
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Fig. 3. A photogarph showing the plasma flame and plasma
torch in plasma arc remelting process.

Table 1. Experimental conditions

Item Condition
Atmospheric pressure 0.8~0.9 atm
Arc current 600~1,000A
Arc length 100~230 mm
Gasflow rate 1.8~2.4 Nm*h
Copper mold configuration 0100 mm
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Fig. 4. The variations of arc length as a function of arc
voltage in this study (~0.08-0.09 MPa) and the results
of previous study (Ref.9) with various atmosphere
pressures.
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Fig. 6. The variations of arc length as a function of arc
voltage in this study and the results of previous study
(Ref.9) using various anode materials.
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Fig. 7. Photogarph showing the titanium ingot produced by
plasma arc melting process using Kroll processed Ti
sponges. (Ar gas atmosphere)

Fig. 8. Photogarph showing the titanium ingot produced by
plasma arc melting process using Kroll processed Ti
sponges. (He gas atmosphere)

Fig. 9. Photogarph showing the titanium alloy ingot produced
by plasma arc remelting process using Ti alloy of
new scarps. (Ar gas atmosphere)
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Fig. 10. Photogarph showing the zirconium alloy ingot produced by plasma arc remelting process using Zr alloy of old scarps.
(Ar gas atmosphere)
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