(®)
2021 2023

Development of a computation system for grain boundary and dislocation i
segregation in structural materials and microstructure control by segregation
design

OHNUMA, Tkuo

13,400,000

Cu Al
Hillert (€]
(@) (©)) (O)) CALPHAD

It is well known that grain boundary segregation of solute and impurity
elements has significant effects on the microstructure and properties of various structural
materials, including iron and steel materials. In this study, the grain boundary phase model based
on the parallel tangent law proposed by Hillert is extended to cover various types of segregated
elements in structural materials such as steel, Cu alloys and Al alloys, taking into account (1) the

interaction effect between segregated elements on complex segregation, (2) grain size, (3) grain
boundary energy and (4) temperature dependence of grain boundary segregation. The accuracy of the
calculation system was verified by comparison with experimental results. In addition, phase diagrams
were determined experimentally and thermodynamic analyses were carried out to improve the accuracy
of the thermodynamic database of the alloys to be calculated.
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(a) Structure of random GB (b) GB segregation (c) Parallel tangent law
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