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Characteristics of Electric Power and Heating of Molten Steel of
AC Plasma Torch for Arc Heating of Molten Steel in Tundish

Hideaki FuiiMoTO, Tadashi SAITO, Motoyoshi SHIMIZU,
Norio KiyokawA, Hideki IRITANI and Seiji NISHI

Synopsis :

The single A. C. plasma arc heatmg system was adopted in the new No. 4 continuous caster at Kakogawa
works in 1989 to keep molten steel temperature constant during casting. By using this system, the effect
of atmosphere on plasma arc voltage and the heating characteristics of molten steel were investigated. The

obtained results are as follows :

Plasma arc voltage in the case of using molten steel is lower than that of using carbon block because of

existence of metallic fume.

Plasma arc voltage is affected by the gas composition more than the dust

quantity in the tundish and it increases with increasing the content of gas molecules such as O, and N; gas

in the Ar atmosphere.
able plasma arc heating condition.

It is possible to keep molten steel temperature constant in the tundish by the suit-
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Fig. 1. Schematic diagram of No. 4 CC.
Table 1. Specification of No. 4 CC.
Type V-B slab caster
Capacity 100 000 t/month
Slab size 230X650~1 800 mm L
Machine length 39.0m
Vertical length 2.95m
C.C Bending radius 8.8m
machine Number of strand 1
Casting velocity 2.0 m/min
Mold oscillator Motor drive cam mechanism
Roll device Segment type multi-drive roll !
Secondary cooling Mist cooling
Dummy bar Solid link type
Ladle turret Independent two arms type -@}
Tundish Capacity 80t
Molten 2.0m
steel depth +
Insulator Sealing pipe
Casting Sealing of Ar sealed type
equipment tundish with water
cooling cover
Plasma arc heating | Type AC19
equipment . ) Two torches
Capacity M;xlmﬁ"‘;/ Fig. 2. Single phase A.C. plasma heating equip-
- ment.
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Fig. 3. Configuration of A.C. plasma heating
system.
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Table 2. Specifications of A. C. plasma torch.
Type Transferred arc/Non-transferred arc
Diameter 108 mm

4.2 meters
Single phase (2 torches)
Maximum 7.5 kA

Working length
Type of current
Are current

Arc voltage Maximum 350 V
Power Maximum 2.4 MW
Argon gas 9~20 Nm% h (per torch)

Cooling water 30 m3/h

Teeming hole

Temp. measurement Pl7smo gafe hole

N
s O

O O
Al __52 A3
e — N N2 gas
N Ar gas
Fig. 4. Sealing gas route in tundish cover.
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Fig. 5. Arc voltage as function of arc current for
different arc lengths.
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Fig. 6. Arc voltage as function of arc length for
different oxygen contents.
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Arc Voltage

i 1 T 1
8 : Torch Inclination Angle
300 |- 6-244° g p700
200 |- f
| JJ L
100 8=295°
TR Arc
NTR Arc
O i) 1 1 H
(o) 100 200 300 400 500
L : Distance between Torch and Heating Material mm
Fig. 7. Arc voltage behaviour in transition range

between transferred and non-transferred operation
mode.
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Fig. 8. Relation between arc voltage and arc
length.
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Fig. 9. Relation between atmosphere in TD and
Ar sealing gas.
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Fig. 10. Change of density of dust in TD on
plasma heating.
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Fig. 11. Relation between arc length and voltage
(Hot run test).
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Table 3. Electric conductivity of elements

(5000K).
Element Ar Cc Fe Na
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Fig. 13. Influence of slag thickness on arc voltage

in TD.
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Fig. 17. Heat balance of plasma arc heating.
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