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Nonmetallic Inclusion in the Large Steel Ingot Casting Process
J. NamKkung, Y. C. Kim, M.C. Kim, S. H. Oho, N. S. Kim

Abstract

Inclusions in forged large steel ingots of plan carbon steel and tool steel are investigated using optical microscop
observation and WDX analysis. The large nonmetallic inclusions which is over 30~300 pm in their diameter were
observed in the samples that has been no good on a nondestructive test. The most of the inclusions were consist of some
kind of oxides, Al,Os, SiO,, Ca0, MgO in forms of particles and glassy with an iron particles. The experimental large
steel ingot was cast with a pouring temperature which is about ten centigrade higher than the field standard. The
inclusions were observed in the test ingot are the smaller than that was in a usual forged steel ingot and is spherical shape
with a glassy agglomerated Al,03-Si0,-CaO-MgO particle. The pouring temperature is affected on removing the
nonmetallic inclusions during the solidification by a floating mechanism.
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Table 1. Ingot casting process conditions

Alloy Size Pouring Temp. Feeding

STD61 CT+10°C Bottom
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Fig. 2 Sampling locations on the center line cross
sectional ingot plate.
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Fig.3 An o-Fe cored inclusion, a) the general
composition of inclusion(wt.%), and b) the WDS C-
ka on the marked A line.
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Fig.4 Various types of nonmetallic inclusions in the
forged steel ingots.
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Fig. 5 Nonmetallic inclusions in the test STD61 ingots.
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