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Chemical state analysis of solid solution element in low-carbon steel
by X-ray absorption spectroscopy
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(English)

In order to clarify the interaction between manganese and carbon in low carbon steel,
the time dependence of heat treatment time for NEXAFS spectra of Mn L-edge was
investigated. The measured Mn L-edge spectrum could be attributed by the transition of
Mn 3d5 to 2p® 3d® where the crystal field division is comparatively small. On the other
hand, it was difficult to understand the dependence of the spectral shape on the heat
treatment.
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Table 1. Chemical composition of the studied low-carbon steel

C Si Mn P S Al N
0.045C 4045 0015 034 0020 0.0170 0.038  0.0060
(mass%)
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Fig. 1 Mn-L2,3s NEXAFS spectra of low-carbon steel by PFY method.
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Fig.2 The crystal field multiplet calculations for the (a) 3d¢ — 2p53d7 transition
in Mn* and (b) 3d5 — 2p53d6 transition in Mn2* with various crystal field

splitting parameter 10 Dg.
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