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Clarification of the tempering dependence of carbide formation mechanism
in Steel using X-ray Absorption Spectroscopy
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Steel material controls the precipitation of carbide and other compounds in steel by diffusing C and
alloying elements by heat treatment, thereby performing desired mechanical properties. In this study, the
relationship between precipitation process of carbide in Fe-C-Mn tempered steel and chemical state change
accompanying diffusion of C and Mn under various tempering conditions was investigated by XAS. As a
result, the C K-edge XAS confirmed the systematic change implied to be due to carbide formation in the
sample tempered at 100-300°C. Moreover, at the Mn Ljs-edge XAS, it was confirmed that the peak width
increased on the high energy side of the Lz-edge due to Mn aggregation to carbide.
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