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Influence of Residual Slag and Steel on the Hot-cycle
Operation of the Tundish

Hiroshi Naxarao, Katsuyoshi Matsvo, Masayasu Kiura, Koichiro Semura and Katsutomo Tomioka

Synopsis :

No.4CC-2nd Strand machine at Kakogawa Works is a single strand continuous casting machine with the hot-cycle
operation of the tundish under the hot condition. This caster has been designed for high quality slabs at low cost.
In this study, in order to prevent oxidation of the molten steel in the hot-cycle operation, the behavior of residual slag
and steel was investigated. The Reduction of slag in tundish and the preserving the molten steel in tundish with slag
can reduce the inclusion of cast steel. The Build up on the refractories in tundish arised from adhesion and growth of
crystalized MgO(MnO) + Al Q;, calcium-aluminate in residual slag.
Further, the operation without pre-heating under the hot-cycle tundish can prevent the oxidotion of residual metal,

- which results the clean steel. (the decrease of inclusion)
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Fig. 1. Operation cycle of the tudish in the hot condition of 4CC/2STR.
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Table 1. Chemical Composition of metal and flux

(mass%).

C Si Mn P s | a
Metal | 0.05% | — 02 | 0015 | 0015 | 0078

FeO | MnO | CaO | Si0, | ALO; | MgO
FILA | 0~10 | — | 36~40| 8~9 |34~ 38J 11~13
FI-B — | 0~10 | 36~40 | 8~9 | 34~38 | 11~13
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Fig. 2. Relation between K,, and (%Fe0) init. or (%
MnO) init.
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Table 2. Chemical Composition of Gas and metal.

0O, N. CO, H.O
Gas 1 (mass%) 21.0% 9.0% — —
Gas 2 (mass%) 9.0% 1.09% — —
C Si Mn Al P S
Metal(vol%) 0.05 | 0.01 0.20 0.04 | 0.014 | 0.012
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Fig. 3. Relation between Heating Time and Oxida-
tion weight gain.
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Fig. 4. Relation between O, content in atomosphere
during iso thermal oxidation and oxidation
weight gain.
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Fig. 5. Micro structure at the inside in building-up.

Table 3. Chemical composition at the inside in build-
ing-up(mass%).

Sample | Al,O, Si0, CaO ‘MgO MnO FeO
A 76.4 0.0 23.6 0.0 0.0 0.09
B 59.2 0.0 0.0 35.2 3.8 1.9
C 47.5 5.7 46.8 0.0 0.0 0.03

10

Fig. 6 . Micro structure of slag in tundish.

Table 4. Chemical Composition of Slag(mass%).

Sample| ALO, | SO, | CaO | MgO | MnO | FeO
A 56.9 0.0 0.2 \ 406 13 1.0
B 0.0 0.1 01 | 983 0.6 0.9
c 318 9.6 448 J 139 0.0 0.0
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Fig. 7. Micro structure at the surface in building-
up.

Table 5. Chemical Composition at surface in build-
ing-up(mass%).

Sample | AlO; SiO, CaO MgO MnO FeO
A- A 24.1 04 0.2 19.0 44 50.3
B 19.6 36.2 34.6 3.9 0.0 4.9
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Fig. 8. Composition of the Tundish slag.
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Table 6. Chemical Compositions of Slag Condition-
ing Materials in Tundish{mass%).

Flux | M.A1 | CaO | MgO | SiO, | Al,Os; | CaF, |Ig.Loss
A - 60.0 17.0 - — 17.0 —
B 38.0 27.7 — 7.6 2.6 — 21.9
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Fig. 9. Effect of slag conditioning on the (%Fe)
change in the Tundish slag.
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Fig. 10. Comparison between AAl without pre-
heating and with pre-heating.
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