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Revealing the nature of serration behavior in structural metallic materials

Hwang, Sukyoung

2,300,000

DIC
X Mn PLC
- PLC
PLC PLC

Mn
Mn -

Mn
TEM

Serration is known to be caused by the dynamic interaction between solute
atoms such as carbon and mobile dislocations during tensile deformation. However, studies on
serration have been conducted mainly after specimen unloading, and real-time evaluation during
tensile deformation has not been studied. Therefore, the applicant applied local deformation
analysis using the DIC method and synchrotron X-ray diffraction in real time during tensile
deformation of high-Mn steel, and clarified that the PLC banding in the specimen perfectly
corresponds to the serration on the stress-strain curve. Furthermore, by calculating the average
velocity of dislocations inside and outside the PLC band and comparing it to the diffusion velocity
of carbon, a theory linking the macroscopic PLC banding to the microscopic PLC effect was developed.
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