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Relationship between Refining Procedure and Castability of SUS316 Stainless Steel Manufacturing
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KIMURA Yusuke, SHIMAMURA Yuta, YOSHIOK A Takanori, MATSUI Ryusuke, KAWAMURA Takanori, YAMADA Sohei

Synopsis: This study investigates the relationship between molten steel refining methods and castability in SUS316
austenitic stainless steel, focusing particularly on nozzle clogging phenomena observed during continuous
casting. Recent demands for higher reliability and consistent quality in stainless steel products have increased
the importance of integrated process control from refining to casting. In SUS316 production, differences in
refining conditions—especially sulfur content (high-S vs. low-S) —were found to have significant influence on
casting behavior.

Sliding nozzle (SN) trends in continuous casting operation showed that low-S SUS316 tends to exhibit
progressive nozzle clogging, whereas high-S steel maintains stable SN trends. Analyses of nozzle accretion and
tundish inclusions showed that clogging is primarily caused by MgO—AlL,O; (MA) solid inclusions, with CaO—
MgO-Al,0,—SiO, (CMAS) liquid inclusions playing a minor role. Although low-S steel contained fewer inclusions
overall, MA-type inclusions were present, and their solid state at casting temperature (~1500 °C) promoted
accretion on nozzle walls.

Thermodynamic calculations indicated that MA inclusions form during refining due to the reductive dissolution
of Al and Mg from refractory or slag, particularly under the low oxygen activity conditions required to promote
desulfurization in low-S steel. In contrast, high-S steel employs refining conditions that suppress desulfurization,
resulting in lower Al and Mg dissolution and preventing MA formation.

These findings demonstrate that casting instability in low-S SUS316 is driven not by inclusion quantity but
by inclusion type, specifically solid MA inclusions. Adjusting refining practices to control MA formation has
subsequently improved castability and product quality, providing a technological foundation for stable production
of high-value stainless steels.
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