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Mechanism of Sulfide Shape Control in Continuously Cast HSLA
Steel Slabs Treated with Ca and/or RE

Synopsis:

Osamu HAIDA, Toshihiko EM1, Goro Kasal,

Masao NA1TO, and Saburo MORIWAKI

Solute segregation, and constitution and distribution of inclusions in Ca and/or RE treated con-
tinuously cast steel slabs have been investigated as a function of concentrations of Ca, RE; S, and O.
Derivation of an atomic concentration ratio, ACR, of effective Ca or RE to S has been made on the

basis of commercial scale experiments.

ACR of (.2 and becomes satisfactory at 0.4 except for center-line segregates.
Also, sulfide shape control in the center-line segregates

with the previous observation for large ingots.

Sulfide shape control is insufficient throughout the slabs at

This is in accordance

has been found to become insufficient with increasing degree of segregation, because the amount of

MnS in the segregates increases with increasing solute segregation ratio.

This observation is interpreted

quantitatively by the decrease due to the precipitation of CaS and/or RES of concentrations of effective
Ca and/or RE in the interdendritic melts in the mushy zone during solidification.
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Fig. 1. Ca-5i lump addition during continuous
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Table 1. Chemical composition and atomic con-
centration ratio of strand cast slabs in-
vestigated.

Analysis  (wt2p)
No. ACR
S Ca RE

1 0.002 <0.0002 | <0.005 0
2 0.004 | <0.0002 | <0.005 0
3 0.002 <0.0002 0.006 0
4 0.003 0.0020 | <0.005 0.19
5 0.007 0.0042 | <0.005 0.21
6 0.003 0.0053 | <0.005 0.51
7 0.003 0.0040 | <0.005 0.65
8 0.004 0.0055 | <0.005 0.71
9 0.003 0.0059 0.011 0.90
10 0.003 0.0046 | <0.005 - 0.98
11 0.003 0.0046 | <0.005 1.06
12. 0.003 <0.0002 0.030 1.22
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Fig. 2. Concentration of Ca in oxide inclusions,
(9%Ca), in Ca-treated, strand cast slabs.
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Fig. 5. Decrease of center-line sulfur segregation
ratio with increasing ACR.
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