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The Effect of the Bulging on the Centerline Segregation in the
Experimental Continuously Cast Slabs

Kantaro SASAKI, Yasuo SUGITANI, and Susumu ISHIMURA

Synopsis:

The influence of the bulging on the formation of the centerline segregation in continuously cast slabs
(GC slabs) was investigated with the following experimental method. Experimental continuously cast
slabs (experimental CC slabs) with a section of 130 mm X400 mm were cast continuously to the length
of 2.5m and bulged during solidification by compressed nitrogen gas from the meniscus under various

conditions.

The results obtained are summarized as follows.

(1) The centerline segregation of the experimental CC slabs without bulging is very slight.

(2) The degree of the centerline segregation is significantly influenced by the bulging conditions.
(a) The centerline segregation, nearly equal to that of the regular CC slabs, is generated by the

bulging of 4~5mm at the final stage of the solidification, where only the mashy zone remains, even

if the experimental CC slab is bulged once.

(b) The remarkable centerline segregation is not recognized even if the bulging of 4~6 mm is

repeated when the enough residual liquid remains.

(c) Even if the equiaxed zone is thick, the centerline segregation is generated remarkably in the

case of the condition as in (a) above.

(3) The centerline segregation, nearly equal to that of the regular CC slabs, is the result of the
accumulation of the enriched interdendritic liquid with the solid fraction from zero to 0.5. The ac-
cumulation is generated by the absorption effect formed by bulging at the final stage of the soldification

where only the mashy zone remains.
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Table 1. Experimentel conditions.

Drawing| Buiging conditions
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(Super heat){{m/min.)| bulging |buig

Chemical composition (%) | Casting

C Si {Mn| P S ing¥%
o0.16|0.37 |1.36 jo.o14]0.012 Thickness
. . - - - ~ ~ of bulk
+0.19|~0.46 | ~1.56]~0024h0.02)| 20~ 50°C |0.6~08 |, ;" |0.8 ~47mm
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movements on both slab surfaces.
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Photo. 1. Segregation grades of experimental CC slabs.
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Table 2. Experimental results.

Frequency| Period of bulging Magnitude | SP e(fncang;!.:‘u)lging Segregation
of bulging |(thickness of bulk liquid ) |of bulging (mm max. mean grade
2 7.5+33.5 mm 63,46 16.9 |150, 92 | Grade |
> 63 mm 2.0~v4.1 6.1~17.3| 30~12.3 | Grade |
solid fraction* <0.08 0.9~0.95 | 55~6.3| 1.6~ 5.0| Grade |
1 4.2 mm 2.3 4.0 2.8 Grade 2
solid fraction* <0.04 0.8~1.8 1.5 1.4 Grade 2
solid fraction* <0.04 4.1~4.7 65~90| 3.1~40 | Grade 3

* Solid fraction at the center of the slab.
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Fig. 8. Relation between shell thickness and
solidification time.
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Photo. 3. Solidification structure near remarkable centerline segregation in experimental GG slab.
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Speed of bulging : 5 mm/ min

(Magnitude of bulging : 5 mm)
4V=0.04
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Fig. 13. Solidification model.
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