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Evolution of oxide inclusions in Si-killed 304 stainless steel
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Abstract: In order to achieve effective control of inclusions in solid-state steel during cold rolling, the hot rolled plates
of 304 stainless steel deoxidized by Si were cold rolled into different thicknesses through multi-pass rolling process, and
the deformation of oxide inclusions during cold rolling was investigated by a scanning electron microscope. The experi-
mental results show that the inclusions in Si-killed 304 stainless steel were mainly low melting point SiO,-CaO-MnO-
AlO;. The morphology of these inclusions in hot rolled plates were mainly long-strip. During cold rolling process, the
long-stripe oxide inclusions with 3.0 to 23.0 pm in length were fractured and changed into finer inclusions with 0.5 to
3.0 um in size. The size of the small fractured particles gradually decreased with increasing cold rolling reduction. When
the size of the fractured particles was reduced to about 0.5 pum, the particles were not fractured anymore. The distances
among the fractured particles were not concerned with original length of the inclusions, which were determined by the
elongation of cold rolled plates.
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Table 1 Chemical composition of 304 stainless steel %
C Si Mn P S Cr Ni N
<0.07 0.30~0.70 1.00~1.25 <0.04 <0.01 18.00~18.60 8.00~8.50 0.02~0.06
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Table 2 Scheme of cold rolling process
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Fig. 1 Typical morphology of inclusions in hot rolling plates
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Fig.2 SEM results of typical inclusions in hot rolling process
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Fig.3 Composition distribution of inclusions in hot

rolling process
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Fig. 4 Typical morphology of inclusions in cold rolling plates
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Fig. 5 Change of aspect ratio of inclusions during cold
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rolling process
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Fig. 6 Number of fractured particles with different
original lengths
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Fig.7 Average size of fractured particles with different

original lengths
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Fig. 8 Change in size of long-strip inclusions

during cold rolling

Fig. 9 Change in average distance among fractured

particles and elongation of cold rolled plates
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Fig. 10 Evolution of large-sized elongated silicate inclusions during cold rolling
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