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Fracture mechanism in stronger and tougher steel controlled the size of crystal grai
ns and their shape and orientation

INOUE, TADANOBU

14,600,000 4,380,000

Structural metallic materials are usually used for key components with the highest
requirements for reliability and safety. However, strength and toughness in materials are strongly corre
lated, and toughness decreases with increasing strength. In the present study, a high-strength low alloy s
teel with ultrafine elongated grain structures was fabricated by caliber rolling at warm working temperatu
re, and the strength-toughness balance of the developed steel was remarkably improved compared with conven
tionally structural materials. This enhanced toughness is attributed to fracture mechanisms of the crack-a
rrester type, which arrests the propagation of a main crack associated with the unique hierarchical anisot
ropic nanostructures induced by the caliber rolling. In conclusion, the strength-toughness balance was imp
roved by refining crystal grains and controlling their shape and orientation. The stronger and tougher fai
I-safe steel was developed, and its fracture mechanism was made clear.
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