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Abstract

Steel cleanliness as a function of stirring practice during vacuum degassing
treatment have been investigated in industrial studies at the steel plants
of SSAB Special Steels in Oxelösund and Uddeholm AB in Hagfors. The
cleanliness was examined with regards to the contents of sulphur, nitrogen and
large inclusions (>10µm).

The stirring practice during the vacuum degassing treatment has been
studied with respect to time, namely by shortening the vacuum degassing
treatment time from 24 to 15 minutes. Furthermore, the effect of the stirring
intensity was studied by measuring the open eye zone using camera recordings.
The focus has been to study the effect of a shortened vacuum degassing time
as well as a controlled stirring intensity on the steel cleanliness. Moreover,
study the effect of subsequent induction stirring, after vacuum degassing, on
the amount of inclusions. By taking steel and slag samples taken before and
after the vacuum degassing treatment, the different stirring practices could be
investigated. It should be noted that all heats reached the desired composition
regardless of the treatment time and stirring practice.

The results from the trials at SSAB Special Steels showed that the stirring
practice during vacuum degassing have an effect on the total number of
inclusions. The strong argon stirring during vacuum degassing with visible
open eyes resulted in an average increase of 400% of the total amount of
inclusions >10µm. However, no difference between a vacuum degassing time of
24 or 15 minutes was seen with respect to the increased amount of inclusions,
denitrogenization or desulphurization. During the subsequent induction
stirring, which was softer with no open eyes, the effect of the stirring practice
was unclear due to overlapping confidence intervals. An average decrease of
65% of the total amount of inclusions >10 µm was seen for the heats  with non-
overlapping confidence intervals. Based on these results it can be suggested
that the use of a soft induction stirring after the vacuum degassing treatment as
a possible process change to reach lower amounts of large inclusions.

The stirring intensity during the vacuum degassing treatment was measured
as the average ladle eye size during the trials at Uddeholm AB. This, due to
that stronger stirring results in larger ladle eye zone. The results show that the
amount of smaller inclusions (<11.2 μm) decrease by up to 90% compared to
the original amount, regardless of the stirring intensity. A stronger stirring
showed tendency to increase the amount of large inclusion (>22.4 μm).
Moreover, the denitrogenization and desulphurization was not affected by the
changed stirring intensity during vacuum degassing. It was also found that the
average ladle eye size did not correlate to the logged average argon flow. 
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