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Abstract

The dissertation thesis “optimization of technological processes to produce seam
pipes in mini-metallurgical complexes” is about the issues of the optimization of the
technological processes before producing final steel alloy products — pipes. The work
incorporates the results obtained from the works performed for four different
technological issues:

Boron containing slag-forming admixture allowing to improve the quality of the
steel to be treated, as well as to improve environmental situation by removing fluorspar
from the technology and to reduce the steel cost on the account of utilizing the wastes
from the production of other metallurgical products was elaborated for the purposes of
treating the steel produced from the steel furnace in the ladle. Experimental fuses
showed that the fluidity of the slag and desulfurization potential grow when replacing
the fluorspar by boron containing material — colemanite, meaning that the replacement
of the fluorspar is feasible. Besides, boron in the ready steel was restored from boron
anhydride in the slag. Also, small amount of boron utilized during the steel treatment
process does not result in acute toxic effects in the environment when using spar hence
making its utilization environmentally safe.

The established amount of lime content in the slag-generating admixture is
conditioned by the necessity of the slag formation required for high-base deep refining
in the ladle. This allowed us to bring sulfur content in metal to 0,010-0,20% which
compared to the initial content (0,035-0,040%) is significantly low completely satisfying
word standard requirements.

Steel jet is in contact with the atmosphere during the steel casting process causing
its enrichment with hydrogen and oxygen. We have elaborated a casting device which
protects from the impact of atmospheric air and allows to make the technology perfect.
In particular, the presented structure of the device, the channels available in its body,
create inert atmosphere on the metal surface protecting it from the impact of
atmospheric oxygen, from one side, and protect from the temperature shots by means of
inert gas movement in the channels, from the other side, hence prolonging its resistance,
reducing the cost of the produced steel plate and providing stable production of the high
quality plate.

Longitudinally welded pipes are manufactured by heating the edges of carbon
steel plate at high frequency current and by mutual fusion. In initial heating the
temperature of the surface of the pipe size shaped steel plate ranges within 550-680°C.
Often after welding hydrogen remains in longitudinally welded part of the pipe leading
to the danger of crack forming. Besides, change of the cooling water temperature
impacts the welded parts, breaks normal structure of the steel and the welded point gets
breakable structure.

The method for protecting the welded part with the inert gas and emulsion jet in
order to reduce the impact of the atmospheric air during the welding process has been
elaborated by us. The test run showed that under 3,5 atm pressure conditions, water
containing emulsion sputtered and sprayed with argon jet creates a cloud which, from
one side, protects the welded area of the pipe from the impact of the atmospheric air
and, from the other side, provides roll cooling within the necessary temperature range.
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Last generation metallurgic units are well known with their high technology,
efficiency and high compatibility which is important for the technical rearmament and
upgrade process of the plants. Comparison of the schemes of the steel plate production
with conventional and modern technologies is a visible example of the progress observed
in the metallurgy industry over the recent years. Steel melting, molding, slab burning
with further heating and an entire technological chain of the plate rolling under the old
scheme, in continuous two-roll casting have been drawn to just two main operations —
melting, treatment outside the furnace, and plate casting.

If in conventional technology the length of just plate rolling plant was 1000-1200
m, the continuous plate casting plant with the steel melting furnace, casting machinery
and plate rolling can fit into 90 m building.

We have elaborated the technological scheme aimed at incorporating the steel
melting, plate casting and pipe manufacturing technological processes in one production
space that has no analogue in the metallurgy practice.

Despite the fact, that the quality of the continuously casted plate satisfies the
requirements of the current standards, such a plant complex has other obvious
advantages over the production with the traditional technologies, namely:

- Reduction of hazardous emissions by 70-90%;

Low capital expenditure during construction due to reduction of the unit costs,
production space capacity and electricity consumption.
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