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Synopsis :

The demand for high quality steel sheets has been increasing in the world market.
Kawasaki Steel has developed, at its Chiba and Mizushima Works, new steelmaking
technologies to produce high quality slabs without defects. In this report, the following
technologies to improve the cleanliness, quality and productivity of the slabs are
introduced. (1) Improvement of hot metal pretreatment, (2) Control of slag composition
and optimization of ladle refining, (3) Suppression of reoxidation of steel in a tundish,
(4) Flow control of molten steel in a mold. With these technologies, surface defects have

been reduced down to one tenth in the last ten years.
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The demand for high quality steel sheets has been increasing in the world market. Kawasaki Steel has developed, at its
Chiba and Mizushima Works, new steelmaking technologies to produce high quality slabs without defects. In this report,
the following technologies to improve the cleanliness, quality and productivity of the slabs are introduced. (1) Improve-
ment of hot metal pretreatment, (2) Control of slag composition and optimization of ladle refining, (3) Suppression of reox-
idation of steel in a tundish, {(4) Flow control of molten steel in a mold. With these technologies, surface defects have been

reduced down to one tenth in the last ten years.
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Fig. 1 Hot metal pretreatment process at Mizushima Works
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Fig. 2 Trend of hot metal pretreatment ratio
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Fig. 3 Trend of line consumption in BOF
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Fig. 4 Transition of molten steel temperature

Table 1 Average values of refining conditions for ultra-low car-
bon steel at Chiba Works

Tapping temperature 1626°C
[C} at tapping 0.035%
[O] at tapping 467 ppm
(T. Fe) at tapping 11.3%
Aluminum consumption to produce unit steel 1.39kg/t
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Fig. 5 Relation between (T. Fe) and {T. O] after RH degassing
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Table 2 Design parameters and rate constants for decarburiza-

tion in RH degassers at Mizushima Works

No.2 RH No. 2 RH No. 4 RH
Conventional New vacuum Conventional
vessel vessel vessel
D (m) 0.6 1.0 0.6 0.75
@ (t/min) 120 240 a0 180
A{m? 3.5 5.1 5.1 49
K (min-1) (.18 (Base) 0.30 0.19 0.26
K (mint) 0.18 0.31 .18 0.24
1000 —— T - T

0 10 20 30
Decarburization time (min)

Fig. 6 Change of C content for conventional and new vacuum
vessels in No. 2 RH and in No. 4 RH
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Fig. 7 Relation between final C content and decarburization
treatment time in H, injection method and in conventional
method
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Fig. 8 Hotcycle operation with two tundishes at No.4CC in
Mizushima Works
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Fig. 9 Schematic diagram of N, Jet Heater
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Fig. 11 Schematic view of the FC mold
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Fig. 13 Index of MT defects in the cold-rolled stee] sheets with
and without the application of the FC mold
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Fig. 14 Transition of slab temperature
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steelmaking defects
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