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Evaluation of Local Creep Properties in Weld Joints of Ferritic Heat-Resistant
Steels and Control of Creep Strength by Microstructural Modification
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In this study, the microstructure of HAZ was clearly captured by a
multi-dimensional microstructural analysis method, and the local creep deformation behavior in HAZ
was directly evaluated by combining Digital Image Correlation and high temperature creep test
methods. A quantitative classification method for microstructures in HAZ was developed by
quantitatively evaluating the martensitic microstructure, which is the matrix phase, and
precipitates dispersed in the microstructure. By applying this quantitative classification method to

specimens after creep deformation, the locations of concentrated voids were identified, which were
found to be closely related to the precipitation density of carbides. In addition, the creep test
method developed in this study succeeded in specifically identifying the locations where creep
strain was concentrated within the welded joint.
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