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Study on the Remelting of Titanium Scrap by DC-ESR Process’
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Abstract

Titanium scrap was re-melted and refined by using a DC-ESR (Direct Current Electro Slag Remelting) apparatus. A graphite
rod was used as an anode. The used slag was CaF,-Ti0,-CaO slag system. The effect of slag composition on the shape and oxy-
gen content of re-melted ingot was studied. The titanium ingot was produced very well from the CaF,-TiO, slag system, and
the oxygen content of the ingot was less than that of titanium scrap. The addition of CaO into CaF,-TiO, slag system made the
bad shape of titanium ingot. The oxygen content of the ingot was also higher than that of titanium scrap.
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: Graphite rod (anode) 8 : Copper plate (anode)

1

2 : anode water cooling device 9 ! Insulator

3 : Copper mold 10 : Solidified slag
4 : Molten slag 11 : (-) Electrode
5 : Molten titanium pool 12 : (+) Electrode
6 : Solidified titanium 13 : Power supply
7 : Copper base-plate 14 : A/D converter

Fig. 1. Schematic diagram of the DC-ESR apparatus.
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Table 1. Chemical composition of slag. (mass%)

Slag composition
Slag
CaF, TiO, CaO
A 100 0 0
B 95 5 0
C 90 10 0
D 80 20 0
E 90 5 5
F 85 5 10
G 75 5 20
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Fig. 2. Typical appearance of Ti scrap.

Table 2. Chemical composition of Ti scrap (mass%).
Fe C H N (6] Ti
0.15 0.052

0.0034 | 0.0045 0.33 Bal.
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Fig. 3. Cross section of the copper base plate and the steel
ingot remelted.
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Fig. 4. The example of the changes in current and voltage
during DC-ESR.(CaF,-5 mass%TiO,).
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after running.(CaF,-10mass% TiO,).
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Fig. 6. The shapes and cross-sections of titanium ingot formed in the CaF,-TiO, slag system.
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Fig. 7. The shapes and cross-sections of titanium ingot formed in the CaF,-Ti0,-CaO slag system.
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Fig. 8. The effect of TiO, content in the CaF,-TiO, slag on
the oxygen content of Ti ingot.
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Fig. 9. The effect of CaO content in the CaF,-TiO,-CaO slag
on the oxygen content of Ti ingot.
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