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Rietveld texture analysis with the use of neutron diffraction is a promising analytical
method to observe microstructural evolution of steels in high-temperature processes. Phase
fraction and texture evolution can be analyzed from diffraction intensities in the Rietveld texture
analysis. However, since the diffraction intensities can vary with the isotropic temperature factor,
Biso, which is a parameter of the atomic thermal vibration, the analytical accuracy of Bis, would
affect the texture and phase fraction analyses. We examined the influence of the divergence of
Biso on the analytical accuracy of phase fraction and texture in Rietveld texture analysis by using
neutron diffraction data of steels. It was confirmed that the decrease in diffraction intensities
at high reflection indices became significant with an increase in temperatures, as a result of
the increase in the atomic thermal vibration. By observing the clear attenuation of diffraction
intensities from low to high reflection indices, the Biso equivalent to the literature value was
successfully estimated, and appropriate phase fraction of ferrite and cementite phases were
obtained. When the Bis, was intentionally changed in Rietveld texture analysis, the estimated
phase fraction deviated from the actural value while the texture results was affected little. We
also examined the number of diffraction peaks necessary for obtaining appropriate Biso. It was
confirmed that 11 or more diffraction peaks are required for estimating an appropriate Bis, value,
so that phase fraction of ferrite and cementite phases is to be analyzed correctly.

[Key words] Neutron diffraction, Rietveld texture analysis, Isotropic temperature factor, Phase
transformation, Texture, Phase fraction
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Fig.1 Schematic diagram of detector banks of iMATERIA” .
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Fig.3 Top view of the setup for high-temperature neutron diffraction.
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Fig.4 Thermal treatment history and interval times
for neutron diffraction measurements.
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Fig.5 Diffraction patterns of a medium carbon steel specimen (a) before thermal treatment, (b) at 1073 K, (c) at

673 K, and (d) after cooling. Circles, arrows, and triangles denote ferrite, cementite, and austenite, respectively.
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Table 1 Cementite phase fraction (mass%) at room temperature and 673 K.
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