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[RRBZE Brief summary of your presentation]

P91 steels (mod. 9Cr-1Mo steels) are widely used as high temperature materials in thermal power
plants. However, time to rupture of long term creep tests of P91 steel is shorter than that based on
accelerated creep tests. Moreover, conventional nondestructive techniques cannot be applied to the
steels due to complicated structural behavior. Therefore, it is important to establish the
nondestructive evaluation of structure change due to creep degradation in P91 steels. The
Micromagnetic Multiparameter Microstructure and Stress Analysis (3MA) device applies magnetic
Barkhausen noise, incremental permeability, eddy current impedance and magnetic field strength
harmonics analysis in order to detect and quantify microstructural and stress changes in
ferromagnetic materials. In this study, the structural change due to creep degradation in P91 steels
is evaluated nondestructively by means of the 3MA device. For this purpose, the structure of creep
samples is observed by Electron Back Scatter Diffraction (EBSD) equipment, and compared with
3MA signals. The structural change is quantified by low angle grain boundary length. The
relationship between boundary length or hardness of the creep samples and electromagnetic
properties are investigated, respectively.

The relationship between the low-angle grain boundary length or Vickers hardness and the
electromagnetic parameters are surveyed. As a result, some parameters, especially coercivity Heo
have high correlations with low angle grain boundary. The coercivity H. decrease with the
decreasing low-angle grain boundary length. Arranged dislocations increase the number of low
angle grain boundaries, and decreasing number of boundaries means decreasing number of
dislocations. Therefore, decrease of the coercivity is caused by dislocation change due to creep. The
linear relationship between remanence point amplitude A: of the Barkhausen noise curve and

hardness is obtained. This result shows that M;can evaluate hardness of P91 creep samples.
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