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Problem on Determination of Hydrogen in Steel Using
Graphite Crucible

Yoshihide ENDO, Yasuharu MATSUMURA, and Noritaka SAKAO

Synopsis:

For the determination of hydrogen in steel, the high—frequency fusion impulse—furnace fusion method using
the graphite crucible is currently employed because of its rapidity. Comparing with the results by the heat
extraction method using no graphite crucible, those by above methods agree with standard values in the case
of standard samples stainless steel but are inclined to be higher in the case of samples taken from melts (mold
samples). In mold samples, fine cracks and blow-holes are often contained where water is included during
the storage and preparation of samples. As the result of the reaction between the included water and the
graphite crucible (water gas reaction), involved hydrogen is accumulated to the resultant value of hydrogen.

For elimination of the included water, authors invent the pre-heat device. The included water in samples
climinated by the heating (300-350°C) and at the same time, the diffused hydrogen is collected to determine.

Using the improved method, the determination of hydrogen is carried out exactly although the sample
contains some blow-holes. This method requires only eight minutes for one determination and gives the

good accuracy (standard deviation=0.1 ppm H, at 2.5 ppm).
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Analytical results by the heat
extraction method H(ppm)

A Standard sample (stainless)
X Mold sample

Fig. 1. Comparison of analytical results by the
impulse-furnace fusion and the heat
extraction method.
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Table 1. Comparison of the result by the successive method with by the heat-extraction method.

Successive method H (ppm) Heat Y e n

Sample Primary Secondary r;’é?}';‘i;i(zle) u‘(“)u: ASC

hydrogen* hydrogen** Total (1) H (ppm) H (ppm)
Plain carbon steel 2.63 0.65 3.28 3.15 +0.13
Plain carbon steel 1.17 0.33 1.50 1.54 —0.04
Low alloy steel 4.98 0.64 5.62 5.85 —0.23
Low alloy steel 1.52 0.47 1.99 1.84 +0.15

* Primary hydrogen : Diffusive hydrogen at normal temperature

#* Secondary hydrogen : Extracted hydrogen at high temperature after determination of diffusive hydrogen
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Table 2, Effect of included water in the
de-hydrogen sample on hydrogen
determination.

Analytical results by the
impulse-furnace fusion

States of the sample
method H(ppm)

Sample containing cracks

and blow-holes abun- 3.5 6.5
dantly
Sample containing fine 1.9 0.6

cracks and blow-holes

Sample containing no
cracks and blow-hole 0.2 0.1
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Fig. 2. Block diagram of the improved apparatus.
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Fig.3. Detail of the pre-heat device.
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Fig.4. Comparison of analytical results by the
improved impulse-furnace fusion and
the heat extraction method.
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Fig. 5 Example of the segregation in mold sample.
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Fig.6. Example of the segregation in mold sample
containing cracks and blow-holes abundantly.
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