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A Study on the Possibility of Determination of Nitride and Dissolved
Nitrogen in Steels Containing Al and N by Hydrogen Hot Extraction

Kazuo KAWAMURA, Takashi OTsuBo, and Takashi MORI

Synopsis:

Hydrogen hot extraction for the determination of metallurgically dissolved nitrogen was investigated.
Alminium-killed steel with nitride-nitrogen and dissolved nitrogen was heated in hydrogen stream at 500-

1 000°C, and after the extraction, total nitrogen retained in steel, nitride-nitrogen and nitrogen as NH, in
hydrogen collected in diluted sulfuric acid were determined.
A kinetic consideration shows that the technique is only successful when the rate of dissociation of nitride,

k, and that of precipitation, k, are negligibly smaller than that of formation of NH,, %,.

In this case (k;+

k3K ky), nitride-nitrogen remains unchanged in steel after hot extraction, while dissolved nitrogen is re-

moved from steel as NH,.

Experimental results of aluminium-killed steel showed that the relation(k, +-k, <€ k,) was not valid and this

technique was unsuccessful.

In steel having dissolved nitrogen only, aluminium-nitride precipitated during

hot extraction, while dissolving of the nitride and removal of nitrogen were observed in steel with nitride-
nitrogen during hot extraction; this technique did not give the original contents of nitrogen of various states.
(Received Aug. 4, 1971)
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Table 1. Chemical composition of samples.

Chemical composition (%) -
Sample n[lloxlﬁ /rﬁ%(}) Heat treatment
c Si Mn Aot | Alinsol N Nas ain
A 0:005| 0-19 0-58 0-044 | 0°009 | 0°029 | <0-001 09 1350°C, 1hr, WQ 4
. 1350°C, 1hr, WQ an
B 7 ” ” 7 7 7 0-020 ” 650°C, 1hr, V&%i
) ) . . . . . 1 300°C, 1hr, WQ and
c 0-001 0-004 | 0-001 0-062 — 0-016 0-014 1-9 750°C, 1hr, WO
D 0-033 | 023 0-40 1-32 — 0-008 0-008 80 950°C, 25 min., WQ
E 0-009 | 0-20 0-38 455 — 0-005 0-005 440 950°C, 25 min., WQ
F 0-084 ¢ 0-23 0-47 0-04 — 0-009 0-008 2:2 | As rolled
G 4 7 4 4 — v <0-001 7 1 300°C, 1hr, WQ
H 0-080 | 018 0-89 1-40 0-058 | 0-034 — 207 —
WQ : Water quenched
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Fig. I. Experimental apparatus ( ) and thermal
cycle of hydrogen hot extraction.
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Fig. 2. Experimental apparatus (I ) and thermal
cycle of hydrogen hot extraction.
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Fig. 4. Kinetic curves during hydrogen hot extraction for commercial steel (G) with

dissolved nitrogen (apparatusl).
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Fig. 11. Hydrogen hot extraction of nitrogen from

steels with dissolved and precipitated nit- .
rogen as a function of time and temperature.
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Fig. ~14. Logarithm3of rate constant of hydrogen hot extraction as a function
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