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Copper surface hot shortness is one of the steel production problems, which is caused by copper
contained in steel scrap. To solve this copper problem, our attention has been paid to suppression
methods of copper enriched liquid phase invading into steel. This study has revealed the mechanism or
conditions of these phenomena that are “Precipitation of copper sulfide precipitates in solid iron”,
“Dispersion of copper enriched liquid phase into molten oxides containing” and “Solution of copper
oxides into magnetite phase”.

Chapter 1 “Introduction” has introduced the background of the current steel industry in Japan and
the problem of copper surface hot shortness. This chapter has explained the previous studies to solve
the copper problem, followed by the aims and significance of this thesis.

Chapter 2 “Mechanism of copper sulfide precipitation in solid iron” aims to investigate solubility
product of copper sulfide in solid iron and confirm the behavior of copper sulfide precipitation in
as-casted and annealed steel.

Chapter 3 “Mechanism of copper sulfide growth rate in solid iron” has investigated the growth rate
of copper sulfide precipitates in low carbon steel.

Chapter 4 “Dispersion of copper enriched liquid phase into molten oxides containing boron” aims
to determine activity coefficients of boron in solid iron and liquid copper, followed by dispersion of
enriched copper liquid phase by molten oxides containing boron.

Chapter 5 “Solution of copper oxides into magnetite phase” aims to determine activity coefficient
of CuFe,Q, in magnetite and partial pressure of oxygen to understand feasibility of copper oxides
solution into magnetite.

Chapter 6 “Steel production process applying suppression methods of copper enriched liquid phase
invading” aims to estimate the effects or conditions of the suppression methods investigated. Finally,
steel production process designed well has been suggested using all the methods.

Chapter 7 “Conclusions” summarizes the whole thesis.
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