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Segregation Behavior and Deformation Behavior during Soft-reduction of Unsolidified Steel Ingot

Masafumi ZEzE, Hideyuki Misumi, Shiiji NAGATA and Hirowo G. SUZUKI

Synopsis : Soft-reduction experiments on the unsolidified steel ingots were conducted to investigate segregation behavior and deformation behavior dur-

ing reduction. V-type segregation was restrained when soft-reduction was applied under optimum conditions of a reduction value and reduc-

tion rate to compensate for the solidification shrinkage. Excess reduction caused inversed V-type segregation, negative segregation (white

band) and internal cracks. The reduction rate should be controlled in accordance with the solidification rate of the unsolidified steel ingot.

Apparent reduction stress was affected by the fluidity of the liquid core. Stress relaxation during repeated reduction at an interval of 15s was

estimated to be about 30%.

Key words : continuous casting; segregation; solidification; soft-reduction; solidification shrinkage.
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Fig. 1. Experimental apparatus for reduction experiment
of unsolidified steel ingot.
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Fig. 2. Dimensions of ingot and ram.

Table 1. Chemical composition of steels.

(mass%)

i
c Si | Mn P S T. Al

Steel A | 0.40 | 0.40 | 1.00 | 0.02 | 0.02 | 0.04

Steel B [ 0.17 | 0.40 | 1.40 | 0.02 | 0.02 | 0.02
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Fig. 3. Sulfur print of reduced ingots. (Steel A, Reduction
rate V'=0.35 mm/s)
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Fig. 4. Effect of reduction on V-segregation. (Steel A, Re-
duction rate ¥=0.35 mm/s)
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Fig. 5. Effect of reduction rate on V-segregation. (Steel A,
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Fig. 6. Load-displacement curves for steel B.
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