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steel had a chemical composition of 0.04%C-1.3%Mn-
0.1%Ti-0.2%Mo. A reference specimen with Ti and Mo
atoms residing almost exclusively in solution form in
the a-Fe matrix was prepared by soaking a piece of steel
with the same composition at 1 250°C and then quench-
ing it from 900°C. An extraction residue was taken from

the steel sheet coiled at 675°C by the electrolytic extrac-
tion method as a reference for the Ti-Mo complex car-
bide'®. To simulate the hot-rolling process, a piece of
steel with a chemical composition similar to that men-
tioned above was quenched from 625°C after a holding
period of 0 min to 60 Win. The cross sections of the steel
specimens were mirror-pglished for the XAFS measure-
ment.

2.2 XAFS Measurements

XAFS is fine structures appeating on the X-ray
absorption spectra obtained by measurigg the change of
the X-ray absorption coefficient as a fungtion of X-ray
energy around the absorption edge of theNelement of
interest. XAFS provides important informatisg about
chemical bonding states of specific elements and short-
range order structures around the atoms. Conventiora
XAFS measurements are carried out by a transmissig
mode in which the X-ray intensities are measured before
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3. Results and Disc

3.1 Change of X/ AFY Spectra
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Figure 1 sho jie Mo-K edge XAFS spectra for
specimens of TifMo added steel coiled at 530°C (b),
575°C (c), and’ 75°C (d). Spectra for the specimen
quenched from A00°C (a) and carbides extracted from

JFE TECHNJICZAL REPORT No. 9 (Mar. 2007)

the steel (e) are also presented.
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precipitation. These results demonstrate a significant
difference between the precipitation Kinetics of the Ti
and Mo in the steel: Ti precipitated much faster than Mo
during the annealing. This difference may relate to the
mechanisms by which nanometer-sized Ti-Mo complex
carbides are formed in Ti-Mo added high-strength steel.

4. Summary

The paper of the authors demonstrates the consider-
able power of the fluorescence mode XAFS as a tool for
the chemical state analysis of micro alloying elements in
steel. The atomic fraction of precipitates and elements in
solution form was successfully quantified for Ti and Mo
in a Ti-Mo added high-strength steel. This technique can
be applied even when the size of the precipitates is on
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