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Mechanism of improving solidification structure of
super austenitic stainless steel by feeding strip in a

laboratory simulator for continuous casting
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Feeding steel strip into molten steel in the mold is an effective technique for refining the solidification struc-
ture of steel (especially high-alloy steel) during the continuous casting process. This study experimentally
investigated the effects of feeding strip on the solidification structure of super austenitic stainless steel S32654
and clarified the relative mechanism by combining numerical simulation. The results revealed that feeding
strip noticeably increased the proportion of equiaxed grains, refined the dendritic structure, and improved Mo
segregation and the precipitation of σ phase. Feeding strip promoted the formation and survival of a large
number of floating dendrites by cooling the molten steel. As the temperature decreased, these floating den-
drites underwent repeated splitting, thereby sharply increasing their quantity. Subsequently, these floating
dendrites acted as nucleation particles for the equiaxed grains, thus significantly increasing the proportion of
equiaxed grains and refining the dendritic structure. Besides, feeding strip apparently reduced the microsegre-
gation of Mo element, which lowered the precipitation temperature and growth time of σ phases. Under such
a condition, the σ phases mainly nucleated and grew after complete solidification rather than in the residual
liquid phase. Therefore, the slower diffusion and insufficient supply of the Mo element were not conducive
to the nucleation and growth of the σ phase. Meanwhile, the dendrite refinement further limited the growth
space of the σ phases. Finally, the σ phases in S32654 steel fed with strip were significantly reduced and
became finer and more dispersed.
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