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Abstract

Requirements for steel in both quantitative and qualitative aspects are growing,
resulting in rapid development of metallurgy, among with other industries. For
metallurgist it is no longer a dream to obtain a fina metal having the desired shape
and size a desired structure (structure in a broad sense), a combination of the
continuous casting of metal with a continuous rolling process and etc.

Section rolling shop of "Rustavi Steel" is represented: by modern methodical
furnace, by XVI-standing controlled continuous rolling mill, which have controlled
manualy cooling system for high-temperature thermo-mechanical treatment
(HTMT), by two flying shears, the first for cutting the damaged ends after VI-th
stand, and the second - for cutting the final product in the stream. Cutting to the
appropriate size the fina products are supplied to the refrigerator and at the end on a
cold cutting shear get packets of the desired length and size. For the small dimensions
of the finished product storage section rolling shop often uses the area of other shops
for the storage of products.

In the present dissertation work main attention focuses on the reinforcement
steels, their micro-aloying, on the problem arising, when the nomenclature of the
section rolling shop changes in a large range (NN12, 14, 16, 18, 20, 22, 25, 28, 32
mm). The observed determines the receiving of the final product from different
stands (NN 25; 28, 32 mm - from X-th stand; NN 18, 20, 22 mm - of XlI-th stand;
N16 mm - from XIV-th stand; NN 12, 14 mm - from XVI-th stand). Production of
A500C from steel 3 by using HTMT in the Section rolling shop has a complexity,
that are associated both with steel-smelting and metal forming processes. It is
selected and developed both - traditional and new (original) path-ways for the
production in the steel- making and section rolling shops of high quality products,
that would suit as a temporary operating standards and existing stricter requirements
ISO. For this is necessary, that the steel (liquid metal) issued by the department of
induction furnaces come full refining process in a modern furnace-ladle. For a
complete degassing is necessary the vacuum treatment of smelt, but at the continuous
casting - the use of vibration. For the joining of the 8-12 ton smelts in 60-100 ton
batch is necessary selection compositions of steels (C = 0,17-0,22%; S = 0,25-
0,40%; Mn = 0,65-0,80% , addition of titanium and vanadium - 18 ®T), after that,
among with streamlining of production, a significant economic effect is followed.

Basing on the factory experiments is proved that by micro-alloying as titanium
(Ti=0.030-0,045%), that vanadium (V=0,07-0,14%), without heat treatment required
for A-400C structure and mechanical characteristics properties are stable obtained. It
is shown, that the use of a composition-selected 18 ®T is facilitated the getting of
A500C. Under the influence of titanium and vanadium characteristics of the
properties along the length of the final product are aligned, and then carried out on the
delicate cycle HTMT consistently meets the requirements of A500S.

Modernization of the rolling scheme - approaching of final stands to the cooling
system (for example, in the case of NN 28 and 25 mm: carrying without of changing
the IX and X stands instead XIIl and XIY stands is capable to stably receive after
HTMT the high complex of descriptions of mechanical properties, especialy from the
point of view of break resistance (Er, Nm; al¥, J/sm2). Completion of the rolling
process on XIII - XIY stands with a total stretch u=1,65 - for N 28 mm gives a new
portion of a structural component, which together with the existing, determines the
highly complex of properties, which is guarantee of the high durability. On the basis
of the investigations it is shown, that the modernization of the existing scheme rolling
alows qualified holds of HTMT. Such approach is the guarantor of stable positive
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results. Based on the research it is needed replacement drives of XII1, X1V, XV, XVI-
th stands by aggregations, having the required characteristics for rolling.

Based on carrying studies it was found out, that in addition to the traditionally
essential characteristics (tensile strength og, yield strength os, elongation 6; and
bending test) a significant place have to take the total energy of break with the
specific energy of break as, since both indicators together provide a complete picture
of life time of taken material. It is needed to reach to the testing machine recorded a
total (cumulative) controlled energy calculations to be performed on the basis of
experimental data.

Using the Taiwanese computer testing machine for tensile, it is convincingly
showed that the destruction of hot-rolled reinforcement consumed more energy, than
after the heat treatment (HTMT). Otherwise, the heat treatment plastic indices (d, ()
to some extent reduced, thereby increasing the strength characteristics. At this time,
the density of dislocations and other defects is increasing, due to which the structure
approaches to the critical value (p¢r=10"-10"2 sm?).0Of course, on the destruction -
break of such a structure up much less total energy is used, than when the 5,
values were higher. Noted is one of the most important conclusions, on the basis of
which the company necessarily has to produce welded reinforcement B500W
(0r=500 N/mm?) in hot-rolled condition without heat treatment. This major problem
we have successfully solved (in industrial conditions!) using a "new phenomenon” -
<Ti+N+V>.
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