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Design of Strong but Ductile Steels: Play with Dislocations

Hung-Wei (Homer) Yen
Department of Materials Science & Engineering, National Taiwan University

In structural materials, the trade-off between strength and ductility is so challenging that
metallurgists pay much effort for materials novelty to enable stronger steels with excellent
ductility. A new, or partially new, idea is to increase the uniform dislocation density, and,
therefore, plasticity can be homogeneously mediated in the crystal. In this talk, three novel
steels will be introduced based on their abnormal plasticity enabled by constrained dislocation.
During deformation, the constrained dislocations are able to mediate uniform multiplication
of dislocations via Orowan Looping, Deformation Twinning, or Dislocation Avalanche in three
cases. Therefore, engineering constrained dislocations makes strong but ductile steel
become AVANTAR.
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Figure 1 The strength-ductility trade-off in advanced high-strength steels



