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Innovative segregation-less large-scale structural steel manufacturing
technology combining vacuum cast-in casting and hot forging
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As an effective and versatile macro segregation countermeasure in the large
ingot making method, a core material having the same composition as the base material is placed in
the center of the mold and cast under vacuum and hot forging. The effectiveness of this method was
verified by laboratory experiments. In addition, it was clarified that good bonding of the core and
the base material can be realized by this method even under the condition where bonding is difficult

by the ordinary cast-in-air method. The direct finite difference method was used to analyze the
smelting behavior of the core material and the solidification behavior of the molten steel. The
segregation formation suppression mechanism of this method and the solidification conditions for
suppression were analyzed. The good bonding mechanism and bonding conditions, the cause and
countermeasures of the internal crack in the insert casting experiment were clarified.
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