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Quantitative Analysis of Contamination of Liquid Steel in Tundish

Hivoyuki Tanaka, Ryoji Nisumara, lturou Kiracawa and Ryosi Tsujno

Synopsis : Recently, the high grade quality has been demanded for strips and surface-treatment steel plates. Especially, the
. cleanliness of molten steel in tundishs plays a crucial part in order to improve the quality of steel plate as well as to
prevent immersion nozzle clogging. The tundish has functions of floatation and removal of inclusions, though, some
contaminations to the molten steel also occur in tundishs. Therefore, it is necessary to make clear the cause of each
contamination and their level for producing super clean steels.
In this study, the contamination factors to molten steel in the tundish and their influences were analyzed by continual
metal sampling during operation and of investigation of size, number and composition of inclusions.

The results are as follows.

@ Air-oxidation to molten steel is the biggest factor of contamination in the tundish.
@As the influence of air-oxidation decreases, slag contamination increases during continuous operations.
Key words : contamination by air ; continuous casting ; cleanliness ; liquid steel ; tundish ; inclusion.
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Fig. 1. Schematic drawing of the Yawata Works
No.1 slab caster tundish.
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Fig. 2. Sampling instrument.
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Table 1. Plant trial condition.

Heat size 320t/heat
Cast size 3heats/cast
1st. heat : Casting except the first
. 10tons and the last 20tons
Casting
s of molten steel.
condition

2nd. and 3rd. heat : Casting full heat
size (320tons)

Ar blowing during casting

Tundish sealing (Po, = 0.05atm)
, .

Tundish flux MgO
Tundish coating MgO
Slag composition FeO, = 5%
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Fig. 3. Typical composition of slag type inclusions
in tundish.



1256 #% & $8Vol. 79(1993)No.l |

12

:“ 1st. heat! 2nd. heat ] 3rd. heat
10

Population of Alumina
type inclusions(—/cm?)

S N o D

120
Time (min)

160

O |TD inlet
€| TD outlet
2 6
o,
2 2nd. heat | 3rd. heat
w5 |
— "y
] <
wg 4
sl
s 3
o o
= § 2
=g
o8 ol
0 40 80 120 160 200

Time (min)

Fig. 4. Change in inclusion density(>10gm)in tundish.
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