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A Kinetic Discussion on Nitrogen Extraction Curve Obtained
by Using Hydrogen Hot Extraction Technique

Synopsis :

Takashi OHTSUBO and Akikiro MIYASAKA

Nitrogen extraction curve obtained by the hydrogen hot extraction (HHE) technique was discussed

from a view point of diffusion of nitrogen in steel.

By a numerical analysis, a theoretical temperature-extraction curve was obtained on the assumption
that the rate-determining reaction was the diffusion of dissolved nitrogen in steel and by using the
measured particle size of the test sample and the heating rate of the routine HHE analysis as a base

of the calculation.

And the time required for extraction of nitrogen at different temperature was

calculated. The theoretical curve was very similar to the one obtained by the experiment.
It was proven that the particle size and the heating rate, which had been adopted for the routine
HHE analysis, were satisfactory for the HHE differential determination between free nitrogen and

precipitated nitrogen in steel.
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Fig. 1. Diffusion coefficient of nitrogen in rteel?®.
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Fig. 2. Heating program.
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Photo. 1. Milled and sieved sample.
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Fig. 3. Cordinates of cylinder calculation model.
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Fig. 4. Theoretical evolution curve (Cylindrical
sample, a : radius, 4 : length).
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Fig. 5. Element map of one-dimensional diffusion.
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Fig. 6. Example of stepwise heating program.
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Table 2. Chemical composition (95).

Sample C Si Mn Al N Heat treatment
Fe-N 0. 0024 <0.001 <0.001 — 0.0116 As cast
1350°C, water quenched milled, sieved
Fe-Al-N 0. 0054 0.19 0.59 0.053 0.0117 (200~300mesh)‘1, 350, 2 hr, water quenched
Theoretical value{Solid line)
1.0} I~ IOJ : a= 20um, {=80um
- Storting T . 8 19}2: - 500m, 1-20Qum
8 arting Temperature z 3: 0s100uM, L+400uM /B//
= of Extraction N
s I 0°C z
= - -
~ 100 °C g
o 2.200°C I
S 0.5+ 3250°C =
x 4.300°C g0
s 5 Experimentol Results
5 o (Broken line)
2 % A:44-74umiFe-Al-N)
3 w B:under 74um(Fe-N )
u I
[o] L 4 ] L /
) )
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Fig. 7. Thoretical extaction curve for cylindrical
sample (radius : 20 um, length : 80 um).
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Fig. 8. Comparison nf experimental evolution curve
and theoretical curve.
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