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' STUDY ON BLOWHOLES IN IRON AND STEEL (IV)
(The Formation of Blowholes by H:, N: Gas in Killed Steel)
| - Takehiko Fufii

Synopsis: : S

. Blowholes in iron and steel are due to CO, Hg, N, gas. In rimmed steel, blowhcles are
mainly due to CO gas, because oxygen content in molten- steel is much higher than its solubi-
lity in solid steel, and the pressure ¢f CO gas in molten steel is high. But in semi-killed or
killed steel, hydrogen or nitrogen gas becomes a factor of blowhole formation, because the

. pressure of CO gas in molten-steel is very low and the solubilty difference of H, or N; gas
between molten steel and solid steel is large. ' »

As to blowholes caused by CO gas, the relation between formation of blowholes and Si, Mn, Al
deoxidation was explained experimentally and the results of experiments were compared with
calculation values from equilibrium constant (Report III). In this report, to study formation
of blowholes by H,;, N, gas, H; or N; gas was lanced into molten steel, and the relation between
blowhole formation by H,, N, gas and deoxidation was €xplained. .

Blowhole samples were melted by a 100 kg basic high frequency electric furnace similarly
to Report III. When the temperature of molten steel attained to 1600°C, deoxidation reagents.
(Si, Al) were added in different quantities. Some time- after deoxidation, H; or N gas was
lanced lnto molten steel for a time.. 25 kg of molten steel was 1mmediate1y tapped to a ladle.
\and then poureu to a 1é6kg ingot. In succession four ingots were cast, similariy.

The results obtained from this experlments were as follows.

1) Blowholes caused by hydrogen

a) -Si deoxidation...... As hydrogen content increased, the limit of blowhole formation
increased to 0°2% Si from 0°1% Si. But when Si content was more than 0°29%, blowhole
by hydrogen gas did never grow under 80X 10-5% H,.’

b) Al deoxidation...... When Al content was more than 0°01%, blowhole by hydrogen gas
did not grow under 80X 10-3% H,. Accordingly when H: content was less than 80% 1075% Ho,
hydrogen was not the main cause to blowhole formation if the molten steel was deoxidized fully..

- 2). Blowholes caused by nitrogen

a) Si deoxidation...... -As N, content lncreased the limit of blowhole formation increased.
to 0°2% Si from 0°1% Si. ,But when Si content was more than 0°2%, blowhole by N: gas
did never grow under 100X 10~%% No. . ‘ . '
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b) Al deoxidation...... As N; content increased,

to 0°089% Al from 0°019% Al
the main cause of blowhole formation.
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Accordingly, in case of Al deoxidation N. gas probably became
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Fig. 1. Blowholes caused by hydrogen (Si deoxidation)
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Fig. 2. Blowholes caused by hydrogen (Al deoxidation)
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Co, i 0°51 054 0°53 053
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Fig. 3. Blowholes caused
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'7 Fig. 4. Blowholes caused by nitrogen
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Fig. 5. Relation between blowhole form-
ation by H; gas and C, Si% in steel.
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Fig. 6. Relation between blowhole formation
by CO,>H2, N: gas and deoxidation.
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Fig. 1. Diagrammatic flow pattern in single
air-uptake design.

“Fig 2. p:;ur of vortices under the ceiling
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