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XAFS Observation to Investigate Possible Change in Crystal Structure of Cu Precipitates
in Iron during Plastic Deformation

Hiroshi Y AGUCHI, Masahiro NOMURA and Takashi W ATANABE

Synopsis : It is well known that Cu particles precipitate during aging from super-saturated ferrite Fe initially as bcee structure, then transform to stable

fee structure as aging progresses to over-aging. It is also well known that the structure transformation goes through intermediate structures

such as 3R and 9R. Several previous investigations have suggested that plastic deformation enhances structure transformation of meta-stable

precipitates. However, no direct experimental evidence to show this hypothesis has been observed. SR-X-ray absorption fine structure

(XAFS) is a useful method to analyze crystal structure of Cu precipitates in Fe. XAFS profiles were compared before and after plastic defor-

mation. A possibility of transformation in crystal structure was observed when Cu precipitates were most likely meta-stable condition.
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Table 1. Heat treatment conditions.

Without | 1073K (800°C) X 10min heat treatment
prior — 773K (800C), 923K (650°C) X 20min aging
strain
With 1073K (800°C) X 10min heat treatment
prior — 10% tensile straining
strain [ 773K (500°C). 923K (650°C) X20min aging
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Fig. 1. Hardness as a function of aging temperature of
1.5% Cu bearing Fe alloy after 20 min aging. Data
shown in the circles indicate the conditions investi-
gated in this study.
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Fig. 2. Cu K-edge XANES of Fe—1.5%Cu steels before de-

formation.
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Fig. 3. FEFF simulation and measured results of Cu K-

edge.
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Fig. 4. Fourier transformation of Cu K-edge EXAFS be-

fore deformation.
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and after deformation.
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Fig. 5(a). Cu K-edge XANES of Fe—1.5%Cu steels before
and after deformation.
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Fig. 5(b). Cu K-edge XANES of Fe—1.5%Cu pre-strained
steels before and after deformation.
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Fig. 6. Cu K-edge XANES of Fe-1.5%Cu steels before
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Fig. 7. Fourier transformation of Cu K-edge EXAFS be-
fore and after deformation.
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Table 2. Summary of observation.
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