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Solubility of Nitrogen in Liquid Iron and Effect of Carbon,
Silicon and Manganese on the Solubility.

(Solubility of nitrogen in liquid iron and iron alloys—I)

Shizuya Maekawa and Yoshitaka Nakagawa

Synopsis:

The solubilities of nitrogen in 11qu1d iron and liquid Fe-C, Fe-Si and Fe-Mn alloys were

measured at 1500~1700°C.

The results on liquid iron confirmed that Sievert's law was followed in the range 95 to 760

mmHg pressure.
The results obtained were as follows:

(1) The solubility of nitrogen in liquid pure iron was expressed as follows:

%N=12%X10"3XT~+0°0171

.(2) The effect of carbon, silicon and manganese on the activity coefficient of nitrogen in
liquid iron alloys was calculated by the following relation:

log f n=logCo% —1logCxw

(3) The effect of alloying elements on the activity coeﬁicxent of mtrogen in liquid iron

was summanzed as below:

10gf(C)—+d'135-%C C <4% l

log FEP=+0°048-%Si

1ogf(}\‘,’m)= —0°020%+%Mn Mn<4%
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Fig. 1. Apparatus used in experiments.
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Table 1. Effect of conditions of solidification on nitrogen analysis.
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Fig. 3. Effect of temperature on the solubi-
lity of nitrogen in iron at 760mmHg gas
pressure.
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On the Secondary Cooling of Continuous Casting.

.

(Study on continuous casting of steel—II)

Yoshio Aketa and Kiyoto Ushijima

Synopsis:

A series of experiments on the secondary cooling of continuous casting of steel was carried
out. As the authors defined in the first report, it was stated that the solidification in the
spray zone was ‘‘ the secondary solidification >’ and the cooling of this stage was ‘‘ the secon-
dary cooling

Based on the principle of normal ingot castmg, authors thought that main factors affecting
the secondary solidification of continuous. casting should be as follows

Evenness of cooling in the spray zone

Intensity of the spray cooling

Casting femperature

Casting speed

Experiments on the relationship between these factors and their effects on continuous cast
billet mainly of square type revealed the following facts:

(1) To prevent deformation and cracks of billets, it was necessary to set up roller aprons
and to keep evenness of the spray coohng (Photo. 1) .

(2) Intensity of the spray cooling affected on inner cracks of billets. There was the limit
intensity of spray cooling for each grade of steel to get rid of inner cracks of billets (Table
2, 3 and Photo. 2). .

(3) Too high casting temperature induced inner cracks of billets (Table 5 and Photo. 3).

These relationships in continuous casting were just the same as those "in normal ingot

casting. Although not confirmed experimentally, the limit intensity of the spray cooling
should be varied with casting speed.
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