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Advanced Design of Fracture-Resistant High Strength Steels - Paradigm Shift in
Controlling Grain Boundary Segregation

Furuhara, Tadashi
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Grain boundaries (GB) in polycrystalline materials causes fracture because
interatomic bonds are broken and the strengthening always leads to fracture. Therefore, it is
essential to control local enrichment of impurity elements (“'grain boundary segregation™), which
contributes to GB fracture, for designing higher strength materials. Therefore, the objective of
this study was to establish advanced material design principles to overcome intergranular
embrittlement, which hinders high strength of steel, by quantitative evaluation of elemental
segregation, theoretical evaluation of GB segregation structure, and elucidation of its correlation
with properties. As a result, we were able to elucidate the relationship between GB structure and
segregation behavior and elemental interactions of C and P at the GB, and clarify the effect of

impurity element segregation on GB corrosion.
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