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HYDROGEN IN MOLTEN STEEL (I)

(Behavior of Hydrogen in Molten Steei in Electric

Furnace Steel Making Process)

Synopsis:

Sh',igek'i

Sowa

Variations of hydrogen in liquid steel on steelmaking process of hundreds of heat molten
by basic electric arc furnace or acid high-frequency furnace during 1952 fiscal year were
statistically studied. The amount of hydrogen as well as oxygen in steel were determined by
aArapid method, by means of vacuum fusion of the specimen and subsequent measurment of
the extracted gas by thermoconductivity method. The following conclusions weré obtained.’

1. Hydrogen in molten steel seemed to have a tendency of reaching some steady values

with a given damp pressure in atmosphere.

Those values- varied with working conditions,

especially the state of slag, such as, acid, basic, oxidizing or reducing, and they bééam'e o
highest when steel was molten under basic reducing slag. [H] and ~/Pmso had linear relations
when they were statistically observed, where (H} was hydrogen content in molten steel, and

Pioo was damp pressure in the atmosphere.

2. [HJ} was partially removed by boiling the steel bath in oxxdxzmg condition of basic electric.

arc furnace.

4[H] had linear relation to 4[C]x[H)?, where 4(H] was amount of hydregen

removed, 4[C] was amount of carbon removed and [H] was mean value of hydrogen in steel _

at the beginning and at the end of oxidation.

3. Rapid increase of hydrogen in steel during earlier stage of reductlon in basic electrlc
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arc furanace -were recognized. ---As-a-Tesult of increase of the hydrogen susceptibility of
liquid steel, caused by rapid debxidation of the steel at that stage, hydrogen in the. furnace
hearth, in- residual oxidizing 'slag asé” well as in added meterials, such as, lime,’ Qéoxidizer
and carburizing meterials, was considered to easily enter into steel. e
Oxigen and hydrogen in molten steel on the stage, were found to vary 'Wifch_ intimate core-
lations, Ratios of (H)?x[O] at the end-of oxidation and that at the earlier stage of reduction
of the.same heat had almost ‘constant values, althotigh the values [H)?x[O] had wide range

according’ to the melting conditions.

4. Researches were also made on- the :relatioqs “of (H] at tapping of basic electric arc

furnace to Pmso on.various specificatons of}_the steel.

The lower carbon the steel had, the

higher effect of Pgso on [H]) at tapping were in the average recognized.
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Fig. 1. Variations of the mean values of
hydrogen in molten steel at tapping during
one month and mean values of partial pres-
sure of water vapor in atmosphere during
the same periods.
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Fig. 2. Correlations of mean values of hydro-
gen in molten steel at tapping during one
month, with mean values of square root of
partial pressure of water vapor in atmo-
sphere during the. same periods.
(Numerical values mean number of heats)
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Fig. 3. Correlation of hydrogen in molten
steel and partial pressure of H,O in the
atmosphere at tapping of acid high-frequency
induction furnaces.
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Fig. 7. Carbon-oxygen relations in molten
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ON THE CASE HARDENING OF STEELS BY
MODIFIED GAS UTILIZING O, (II)

(In the Case of Using CO,)

Synopsis:

- Naoto Shirai

Steels of various kinds were heated in a closed vessel containing CO,; with the cyaride salt
. ©of optimum amount, and both the powerful carburizing action of the formed atmosphere and
the reaction between the cyanide salt and CO, were explamed
The result of the experiment showed that. the carbonitriding power of the atmosphere
became maximum, irrespective of the kind of steels, by the addition of about 16 gr -K,Fe(CN),
per litre CQO,, which coincided well with the theoretical estimation that the concentration of
C;N;O became maximum by the addition of 16-4 gr K,Fe(CN); per litre CO,.
As tc the case depth and the surface har_dness‘ in relation to the heating temperatures, the.
fo‘n‘ner'genér“ally became the larger but the latter the lvow‘er, the higher the heating t'einpera-

- ture was raised.
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In spécimens treated .at higher temperatures, the maximum hardness was
cbtained at the inner portion slightly distant from the surface.
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