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Improvement of Semi-macro Segregation in Continuously Cast Slabs by Controlled Plane Reduction

Masafumi ZEzE, Hideyuki MisuMl, Shitji NAGATA, Shozo MIZOGUCHI, Tokinari SHIrAI and Akira TSUNEOKA

Synopsis : To improve center segregation in continuously cast slabs, a new technology, named controlled plane reduction’, was developed. By this tech-

nology, the movement of molten steel in the final stage of solidification was restrained by both the support and the reduction of unsolidified

slabs with two walking-bar blocks to prevent bulging and compensate for the solidification shrinkage. As a result. it was found that the center

segregation in continuously cast slabs can be improved by the controlled plane reduction to a level comparable to that of interdendritic mi-

crosegregation. To thoroughly alleviate the center segregation by the controlled plane reduction, it is important to apply an optimum reduc-

tion taper to the unsolidified slab and to minimize the reduction taper difference between the two walking-bar blocks. The resulting optimum

reduction taper by the controlled plane reduction experiments agreed with that estimated by a theoretical study based on the analysis of a

molten steel flow.
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Fig. 1. Difference between controlled plane reduction and
roll reduction.
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Fig. 2. Location of controlled plane reduction unit in-
stalled on No.5 CC at Oita Works, Nippon Steel Co.

Fig. 3. Schematic illustration of controlled plane reduction
unit.

Table 1. Specification of controlled plane reduction unit.

Reduction method : Hydraulic reduction
Control method : Hydraulic servomechanism
Number of bars : 7

(3 inner bars and 4 outer bars)
Reduction length : 2,500mm
Casting speed

© max. 1.5m/min
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Fig. 4. Cyclic motions of walking-bar blocks.
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Fig. 5. Schematic diagrams illustrating how to control the
reduction taper.
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Fig. 7. Schematic illustration of equal reduction area be-
tween two bar blocks.

Table 2. Experimental conditions.

- 280mmtx 1800~1950mm
Casting speed 11.18~1.26m/min

Spray intensity 10.7~1.08/kg

Super heat in tundish :10~34C

Crater end (fs=08) :34.5~36.5m from meniscus
Reduction taper ‘max. 1.25mm/m

Reduction unbalance :max. §.24mm/m

Slab size
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Center segregation 5
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Fig. 8. Sampling for segregation inspection.
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Fig. 9. Sampling for X-ray radiograph test.
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Fig. 14. Influence of spray intensity on center segregation.
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b) Controlled plane reduction
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Fig. 24. Calculation of flow field in mushy zone.
(Casting speed=1.20 m/min)
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Fig. 25. Propagation of reduction from surface.
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