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Abstract

CO8Cr1INi5Si1CulMoVTi-type steel composition and it's technology for
producing highly resistant piercing mill mandrels for the aggregate "400" are
elaborated, which is result of strength and high plasticity of globular bainite
("super bainite" ) in the above-mentioned steel structure.

The elaborated composition is accompanied by the micro-additives of the
modificating and micro-alloying elements (titanium, vanadium, molybdenum, etc.)
which underlie the "new phenomenon" in different conditions: maintaining a
significant increase in strength indices at a certain level of plasticity. Perhaps the
generated secondary phases are very disturbing, which are not "impassable
barriers" for dislocations.

The results obtained in the pipe producing aggregate "400" are directly
transmitted to the aggregate "140", of course, using full of precizion metallurgy
methods. Different is only technology of piercing mill mandrels form obtaining for
aggregate "140" (namely: castings are pouring the closer to the required measures,
which will be reducied to necessary geometrical sizes by forging-forming and final
machining in the cold condition). Thermal treatment and expertise is same as for
piercing mill mandrels of the aggregate "400". The expected resistance of mandrells
must exceed 1500 miles.

The "new phenomenon" is revealed: during exploitation of piercing mill
mandrels, during rolling of round billets from C0,40NMnVTi steel on the pipe
producing aggregate "140", during rolling of rebars from CO,18NMnVTi steel on
the section rolling mill.

The illustrations show that the existence of "slip" is accompanied by a "new
phenomenon". Because of this, in the study stage, we have developed all the other
alloys designed to produce the tools of pipes.

The preliminary results obtained on the C0,18NMnVTi steel are presented in
the given work. Their analysis allows us to use the ISO requirements to
manufacture B500W-type, uniform, welding bars in the hot rolled condition
without heat treatment. The results obtained after thermal treatment of this this
steel are also important.

Today, under the "Rustavi Steel" LLC, realized steel 3kl is reinforced by rapid
cooling. At this time, the indicators of strength are increasing at the expense of a
certain level of plasticity characteristics. The upper level of carbon (C<0,22%) and
the permissible level of carbon equivalents (CE0,043%) were considered to be
qualified for the complications related to thermal processing to be carried out.

After tapping of steel into the ladle 50% of the required amount of aluminum
(5 kg AZf) is adding. It quickly melts and forcibly mix. This condition continues
until liquid steel fills half of the ladle. In this period takes place deep deoxidation
of steel by the aluminum (3FeO + + 2A£ — 3Fe + A£203) and a rapid slagging of
formed oxide. Aluminum with nitrogen produces nitride AEN.

From this stage, participation in the process of stagnation is <Si + Mn>.
Traditional processes are completed and finally the oven-oven takes place in the
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oven. The "white slag" installed actively involves stainless steel refining.

After comparing stainless steel chemical composition, we add 5 kg of
titanium and if re-analysis showed Ti0,02%, then steel is fully transparent.
Developed compounds (TiC, TiN, AEN, VC, VN, etc.) are actively involved in the
process of formation of structures. If "Tile" = TO1 = 0,01-0,02%; N = 0,01-0,02%; V
= 0,1-0,2%> is planned to be used, then it is necessary that after adding vanadium,
stainless steel common chemical composition so that Ti "% N ™ 0,01-0,015%; V =
0,1-0,2%.

It was shown that the fragmentation of austenite, the increase of secondary
phase dispersion, the equal distribution of the elements of the fragmentation, the
"release" of the base leads to increase of the blast resistance. These factors were
added to e. Year Complex impact of the "new phenomenon" - chemical
composition of alloy + "slip" <Ti+N+V> + Processing in the technological process,
which increases the strength by saving of plasticity.

The technology of producing high resistant piercing mill mandrels of the
aggregate "400" and CO0,12CrNi3-tipe high quality steel have undergone serious
transformation in order to increase the resistance of mandrells. In the 80 and 90*
of the last century, the original method of production and the
C0,10Cr1Ni3MoVTi-type composition was developed, by which the resistant of
mandrels increased twice and more (the number of pierced shells rized from 200-
300 To 500-600).

For today to the manufacture is delivered mandrell producing method
together with CO8CrINi5SilCulMoVTi-type composition and investigation of its
structure and properties enables increase the sphere of this steel use.
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