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Abstract

Angular-shaped MnS inclusions (type III sulfide according to Sims’ classification)
observed in fully deoxydized steel are highly deformable at elevated temperatures and
therefore are harmful to the short-transverse ductility of hot-rolled plates.

We have already reported the formation process of type III sulfides in low carbon steel.
These are fine structured and are precipitated from solid steel. However, coarse type III
sulfides in the cast steel with high carbon, silicon and/or aluminium contents seem to be
formed by different processes. The condition for the formation of this type of sulfides was
examined quantitatively in steels with 0.2-2 wt%C, 0-4 wt9%Si and 0-1 wt%Al Carbon
among these elements was most favorable for the formation of coarse type III sulfides but the
increase in cooling rate was found tobe unfavorable. The formation process of the sulfides
was also investigated in steels quenched at various temperatures. Microscopic observation
of these steels showed that the sulfides were crystallized from residual melt among the
primary iron dendrites.

It might be concluded from the above results that coarse type III sulfides were formed

by a divorced eutectic reaction.
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Table 1. The compositions of steel ingots(wt%)

Steel C Si Mn p S Sol. Al
A 0.22—2.06 <0.02 0.70 <0.02 | 0.031 0.02
B 0.22 0.02—4.04 0.65 <0.02 | 0.028 0.03
C 0.18 <0.02 0.72 <0.02 0.034 0.02—0.92
D 0.58 0.02—4.42 0.70 <0.02 | 0.030 0.04
E 0.60 0.02 0.63 <0.02 | 0.026 0.02—0.98
F 0.62 4.18 0.66 <0.02 | 0.028 0.03
G 0.58 4.10 0.74 <0.02 0.032 0.05
H 0.20 0.23 0.69 <0.02 | 0.036 0.11
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Photo. 1 Typical MnS morphology.
a) type II MnS formed by a eutectic reaction.
b) type II MnS precipitated from solid steel.
c) coarse type III MnS treated in this paper.
d) type III MnS precipitated from solid steel.
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Fig. 1 Effect of carbon content on the morphology of
MnS in silicon and aluminium free steels (steel
A).
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