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Abstracts 
 
V.I.Bol’shakov, L.G.Tuboltsev 
Metallurgical production of Ukraine on the present stage of 

development 
The purpose of this research is the estimation of prospects of mining and 

metallurgical complex of Ukraine development, with the due regard for its 
current state and state of global steel industry. Based on metallurgy 
development tendencies analysis revealed directions and tasks of scientific 
research, and formed proposals for domestic metallurgy development.  

 
I.G.Tovarovsky  
Analysis of assessment criteria for charge materials and gases 

distribution along the radius of the blast furnace 
Based on the simulation of blast furnace melting was found that 1/T2 

parameter determined from the measured temperature of the gas for each radial 
annular zone of the furnace top, adequately reflects of the blast furnace radial 
ore ratio changes and can be used to replace the natural values of the ore load 
along the radius determined by calculation with charge boot parameters that 
was given. 

 
V.I.Bol’shakov, A.L.Chayka, A.A.Sohatsky, A.A.Moskalina 
Exergy analysis of blast furnace melting with using of different kind of 

fuels 
The purpose of these researches is the assessment of thermodynamic 

perfection of blast furnace process with coal injection application. Studies by 
exergy method shows that the blast furnace melting efficiency and 
thermodynamic perfection when replacing of gas fuel to powdered coal does 
not define only by coke consumption decrease, but and furnace capacity 
growth. It should also be taking into account the parameters and the 
composition of the top gas and smelting products, the environmental aspects of 
the production and the powdered coal fuel influence to energy balance of 
metallurgical enterprise. 

 
V.I.Bol’shakov, N.G.Ivancha, V.I.Vishnyakov 
Development of mathematical models of multi-component burden 

portions loading to coneless charging device bin and unloading burden 
from bin 

The aim of this work is to working up of rated instrument for determination 
of  flow component composition when mixed portions of burden materials 
unloading to the blast furnace from coneless charging device bin (CCD). The 
basic position of the mathematical models of burden materials multi-component 
portions loading and unloading from CCD are given. The features of formation 
of the portions with conveyor loading system and skip loading system of 
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burden delivery to top are given. A mathematical model for determining of 
component composition of the burden material, that unloading from definite 
CCD tray position. 

 
A.I.Shvachka, A.L.Chayka, V.G.Zaytsev 
Development of information and analytical database for deciding with 

the blast furnace melting management.  
The aim of this work is the development of information–analytical database 

for scientific–based decide to blast furnace melting management with using of 
vector optimization techniques. It is shown that in contrast to the previously 
used this method allows to get a space of competing solutions that are optimal 
in some respect. The results of the research to search of compromise decisions 
in the area of «coke consumption – productivity – consumption of fuel» are 
given.  

 
V.I.Bol’shakov, N.A.Gladkov, I.G.Murav’eva, Yu.S.Semenov, 

E.I.Shumelchik, E.A.Beloshapka 
Analysis of integrated indices of blast furnace thermal conditions and 

features of its using with blast furnace thermal conditions control 
This paper presents an analysis of research with the development of 

integrated indicators of the thermal condition of blast furnace. Different 
approaches to the regulation of the thermal condition of the blast furnace are 
analyzed. It is shown that the most informative indicators have the furnace 
bottom thermal condition, which for certain determines the content of silicon in 
the iron. It is shown that the prediction result by the thermal condition is largely 
determined by the reliability of the information and methods of experimental 
data processing. 

 
V.I.Bol’shakov, V.V.Lebedev, A.A.Zherebetsky 
Assessment of burden and the gas flow radial distribution in the blast 

furnaces 
The aim is to generalize of the existing approaches to the evaluation of 

burden (BRD) and gases radial distribution uneven, allowing for the modern 
blast furnaces equipped with bell-less top charger. It is shown that the various 
gas distribution parameters that characterize the unevenness of burden materials 
radial distribution, should be considered together. Further development of 
methods of BRD control is requires to improve the means and methods of 
control of parameters characterizing the burden and the gas flow radial 
distribution. Automated processing of the measurement results will enable to 
submit to personnel recommendations for selecting a control method, 
parameters and advisable duration of their exposure. 
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A.L.Chaika, V.Y.Shostak, B.V.Kornilov, A.N.Arzamastcev  
Study of injection process when fuel additives in blast furnace hearth 
The aim is to study the flow of fuel additives to the blast furnace hearth. 

The regularities of the blast stream parameters change as a result of mixing 
with injected fuel are determined. To increase the efficiency of the combustion 
of natural gas is advisable to serve it on the axis of the blowing stream through 
the burner type device.  

It is shown that the consumption and temperature of natural gas has the 
strongest influence to the temperature of the combined blast, to increase which 
allows the natural gas pre-heating. 

 
A.S.Nesterov, A.V.Pivnenko, V.S.Yakushev, L.I.Garmash, V.V.Gorupaha 
Various magnesia carrier influenceto fluxed sinter production 
The aim is to explore the possibility of using of fluxes of various 

compositions, that contain magnesia and iron, as part of sinter burden. The 
change in the burden conditions of production of sinter of charge when using 
fluxes with various basicity and content of MgO. For a number of fluxes 
determined their influence to the results of sintering and sinter quality. It is 
shown that the heightened content of iron in the sinter with partial use of 
magnesia concentrate allow to involve the additional secondary resources to the 
sintering. 

 
I.G.Murav’eva, Yu.S.Semenov, S.I.Semykin, E.A.Beloshapka, 

T.S.Kiyashko, S.A.Dudchenko 
Review of researches of electromotive force generation in blast furnace  
The analysis of studies of electrical phenomena in the lower part of the 

blast furnace submitted. It is shown that the change of the electromotive force 
(EMF) in the blast furnace is used for process control in the lower part of the 
blast furnace as an indicator of the level of liquid product of melting. However, 
the known methods for controlling the thermal state of the blast furnace based 
on information about the EMF has not yet been widely used in industrial 
applications. 

 
A.S.Nesterov, A.F.Hamhotko, A.I.Belkova, A.S.Skachko 
Updating of database and models to predict the iron ore materials 

properties 
The aim of the work is to analyze the ironmaking raw conditions in 

Ukraine in comparison with international manufacturers. Completed updating 
the database "Iron ore materials", data bank "Metallurgy", that contains 
information about the metallurgical properties of the sinters and the pellets and 
accurated models for their prediction in modern ironmaking conditions. The 
developed models provide a satisfactory accuracy of properties predicting for 
practical purposes. 
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O.V.Kuksa, N.M.Mozharenko, E.I.Lytar, N.M.Zagorovskaya 
Effect of joint carburization and desulfurization of iron to its quality 
The interrelation of processes of joint carbonization and desulfurization of 

iron, taking of industrial data of BF№9 of «Arcelor-Mittal Krivoy Rog» like 
example, is investigate. Limits of the criterion C/Cnas that create favorable 
conditions for the preservation of blast furnace carbon lining and iron 
desulfurization are proposed. It is shown that with a decrease in C/Cnas less than 
0.97 should monitor the Blast Furnace hearth thermal state level with aim to 
improve both: the conditions of iron carbonization and carbon lining saving. 
The control influence recommended bring with C/Cnas range about 0.94-0.97. 

 
A.F.Shevchenko, I.A.Manachin, A.P.Tolstopyat 
Intensification of processes of molten iron refining in ladle by 

dispersed magnesium injection. 
The basic conditions of dispersion and division of the two-phase 

magnesium content streams, which injected in the iron-carbon melts during iron 
desulphurization, are grounded. It is shown that due to the hydro-aerodynamics 
modes and conditions of two-phase streams injection the quantity of interphase 
mass transfer surface of the melt may be increased by 40-50%. A condition of 
magnesium injection to melts through multinozzle tuyers with ensuring of its 
better assimilation and with increasing of rate of magnesium supply to the melt 
is grounded. 

 
A.S.Vergun, A.L.Rudenko, V.G.Kislyakov, A.F.Shevchenko, 

I.A.Manachin, S.A.Shevchenko 
Rational technology of preparation of iron for smelting of low-sulphur 

oxygen converter steel 
The aim is developing of recommendations for rational technology of 

preparation of iron to smelting of low-sulfur BOF steel. The technology 
includes of effective desulfurization of iron and formation in the ladle of the 
slag with optimal chemical composition. The comparative analysis of various 
methods of desulfurization effectiveness results is stated and the most effective 
technology for iron desulfurization selecting criteria is offered. The results of 
the ladle slag chemical composition influence to the magnitude of the metal 
loss with runoff slag study are shown. It is shown that the most efficient 
technology for the preparation of iron to BOF smelting is the injection of 
granular magnesium in iron through immersion tuyere.  

 
E.V.Prihod’ko, V.P.Piptyuk, V.F.Moroz, O.F.Petrov, L.A.Golovko, 

S.V.Grekov, A.O.Anosova 
Prediction of steelmaking slag surface tension  
On the basis of analysis of steelmaking production slag surface properties 

and theses of physical and chemical model of slag (oxide) melts was determine 
the connection of slag surface tension coefficient with the interatomic 
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interaction integral parameters ( tged ,,   and  ). A semi empirical model is 

offered for the analytical estimation of slag surface tension depending on a 
change of their compositions and temperatures.  

A model is used for prediction of steelmaking production slag surface 
properties in the «Dneprovsky integrated iron and steel woks named after 
F.Dzerzhinsky». 

 
S.A.Dudchenko, S.I.Semykin, V.F.Polyakov, V.V.Vakulchuk, 

T.S.Kiyashko 
Study by physical simulation of gas jet temperature fields distribution 

at the nozzle exit 
The aim of this study was to identify the main blow factors affecting on 

limit size of the jet at the purge lancer nozzle exit and to the gas jet temperature 
fields distribution in the basic oxygen furnace. Shows diagrams of the 
temperature field’s distribution over the cross section and length of the steam 
jet with definition of its boundaries distribution. Differences in the nature of the 
interaction of gas jet and a bath with different combinations of blast supply to 
the bath and with various levels of the purge lance location. 

 
V.P.Korchenko, V.F.Polyakov, L.G.Tubol’tsev, S.I.Semykin, 

V.S.Luchkin, N.I.Padun, V.A.Gorohova 
The gas-saturation of metal in conditions of different technologies of 

basic oxygen process 
The main directions of reducing of gas-saturation of steel during smelting it 

in basic oxygen furnace, taking into account the convert of domestic converters 
to the combined purge. Based on laboratory data (SADC Converter 1.5 t) 
analyzed changes in nitrogen and oxygen content in the final periods of melting 
with oxygen blowing through the top and nitrogen blowing through the bottom. 
It is shown that due to the feature of their conditions (metal high temperature 
and low content of carbon), these periods have a significant influence to the 
final content of gas in the metal. 

 
V.V.Korennoy, V.V.Verenev, A.M.Yunakov 
Engineering solution for reducing of dynamic loads in the main lines of 

four high stands  
We propose a way to close the angular gap in the rolling stand drive lines 

before the biting. The method based on the change of pressure in the working 
rolls plungers pads that allow press the working roll to the supporting one and 
reduce the dynamic loads in the main line of the mill. Motion of the rolling mill 
roll system during its implementation study on a mathematical model. The most 
appropriate way to use that technology on a roughing stands of rolling mills 
ENM 1700 of Ilyich Steel and NTLS 1680 of JSC "Zaporizhstal". 
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M.S.Valetov, V.M.Kuzmichev 
Distribution of initial ingot structural zones in elements of rolled 

centers of diesel wheels 
The results of research of metal flow during wheel centers producing by 

plastic deformation methods are given. It is shown that the intensity of the metal 
flow from the center to the periphery of the workpiece is determined by ratio of 
the mass the rim and the hub of the wheel center. Fundamental importance to 
the process of rolling of centers on rolling mill have the metal flow character in 
central zone of the rim, which depends from the size of the rolling and weight 
of the initial workpiece. 

 
I.G.Uzlov, K.I.Uzlov, T.E.Surovtseva, A.V.Kutishenko, M.V.Hudetsky 
Regulatory documents about wheel for railway rolling stock 

production requirements analysis. 
The aim is to study the trends in the development of regulatory 

requirements for railway wheels acceptance parameters. The standards, starting 
from GOST 6362-59, was analyzed. It is shown that in last 50 years levels of 
strength, toughness and ductility of products have increased simultaneously. 
Determine that industrial solution of this task can only be achieved by the ingot 
quality improving and by technology correcting. These provisions legitimated 
by GOST 10791-2011. 

 
E.V.Suhovaya, V.L.Plyuta, Yu.V.Syrovatko 
The composite materials with a quasi-crystalline filler structure 

formation features 
The structure formations regularities for interphase boundaries in 

composite materials was studied. The possibility of obtaining macro-
heterogeneous composite materials that reinforced with quasi-crystalline alloy-
filler Al-Co-Cu and Al-Co-Ni, by the method of furnace impregnating by the 
brass bond L62 was showed. The corrosion rate in acidic medium was 
determined. Investigated composite materials recommend as protective 
coatings for parts of road and railway transport. 

 
S.V.Bobyr’, G.V.Levchenko, K.G.D’omina, V.L.Pljuta, D.V.Loshkarjov 
Features of the phase-structural transformations during tempering of 

the low-alloyed steels for hot working dies 
The features of the phase and structural transformations during tempering 

of the low-alloyed steels 20CrV and 15CrСТi for hot working dies have been 
studied. It has been established that the steel 15CrCTi is more resistant to the 
process of softening than steel 20CrV and provides a stable level of hardness 
and impact toughness for the duration of tempering (650 C) 60 – 240 minutes.  
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G.V.Levchenko, T.V.Gritsay 
Formation of structure of railway axes made from cast billets of 

various sections  
Detailed analysis of the macrostructure, the distribution of non-metallic 

inclusions and features of the formation of the dendrite and grain structure at 
key stages of the railway axles production was presented. The quality of 
railway axles made from cast billets of various sections from steel 45 was 
comparative studied. The main reasons of finished steel products internal 
defects formation was considered. It is shown that the final ferrite-pearlite 
structure uniformity increasing can promote to final heat treatment and 
subsequent cooling modes change. 

 
M.F.Evsjukov, E.G.Demina, P.D.Grushko. 
On the kinetics of phase transformations in high-tensile cast irons with 

heat recalescence considering 
The aim of the present study is a detailed study is the kinetics of austenite 

decomposition in industrial high-tensile cast irons by methods of dilatometric 
and microstructural analysis. The studies were carry out in a wide range of 
cooling rates, taking into account the heat of the phase transformation 
(recalestsence). The thermo-kinetic diagram of austenite decomposition has 
built. The temperature intervals and cooling rates at which austenite 
decomposes by both ways: diffusional kinetics with ferrite and pearlite release 
and a shear mechanism with the martensite formation, have determined. 

 
D.N. Togobitskaya, V.P. Piptjuk, A.P.Petrov, S.V. Grekov, A.A. Anosova 
Selection of criteria and development of model for manganiferous slag 

viscosity prediction. 
The aim is to developing a structure and identification of parameters of the 

model to predict the viscosity of manganiferous slag from ferroalloy 
production, depending on their chemical composition. The results of prediction 
with using the developed physical-chemical model, which interpret molten slag 
as chemically uniform system have adduced, taking into account the 
temperature factor. The manganiferous slag from ferroalloy production 
viscosity parameters are presented, depending on their chemical composition 
and temperature. 

 
O.G.Sidorenko, A.I.Babachenko, I.P.Fedorova, A.P.Suhoy, 

Zh.Z.Chehuta 
Features of polymorphic transformations progress on the initial and 

quasi-stationary stages of process 
The aim is to clarify the key points of the phase transformations exploit in a 

three-dimensional pattern with an increase in multiple centers of transformation 
of high-temperature phase to a low temperature. It is shown that in the initial 
stage of the polymorphic transformation to achieve quasi-stationary stage 
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ensured by the conservation of the front of the permanent critical temperature 
of transformation with the transformation front area increase in quadratic 
progression. Within the quasi-stationary stage the phase transformation is 
accompanied firstly by increasing of sample mid-mass temperature and then 
it’s lowering. In spite of this, phase transformation bulk speed remains 
constant. 

 
V.S.Luchkin, L.G.Tuboltsev, V.P.Korchenko, N.I.Padun 
Effect of manganese to liquid Fe-C alloys structure forming 
A method of qualitative and quantitative determination of the structure of 

Fe-C-Mn-melts developed for any overheating above the liquidus within the 
carbon and manganese concentrations indicated on the Fe-C-Mn diagram. The 
possibility of the existence of different Mn-containing carbides, which 
composition depends on the content of carbon and manganese in alloys is 
showed. On the basis of qualitative and quantitative analysis of the melt is 
shown that in the structure of liquid alloys can be formed a various manganese 
content chemical compounds type FemMn with constant composition, replacing 
each other with an increase (or decrease) of the manganese content in the alloy. 

 
N.I.Podobedov 
Specific features of dynamic of gears with vertical axis  
The way to reduce the negative influence of the dynamic processes in the 

drive gear toothing of vertical slab mill 1150 was considered. A rational 
position of the point of the gear axial support, that promote reduces of the teeth 
edges stress concentration. Recommended: in intermediate gear replace upper 
radial bearing to radial thrust bearing, and lower radial thrust bearing replace to 
radial, which reduces the vertical oscillations amplitude. 

 
K.V.Baiul, V.I.Petrenko 
Method of estimation of roller presses bandages wear at various stages 

of their operation 
A new calculated and analytical method of roller presses bandages wear 

assess in various stages of operation, taking into account the properties of the 
briquetted material is developed. The method includes mathematical model for 
wear determining and wear topograms building. A specific example of the 
application of the proposed method for establishing graphical and analytical 
relationships between the value of bandages wear, energy-power and 
briquetting process parameters was considered. 
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V.I.Bolshakov, L.G.Tuboltsev, V.O.Gorohova 
Ecology of krivbass in conditions of long-term development of mining 

and metallurgical complex of Ukraine 
The state and prospects of Krivoy Rog basin ecological condition 

improving discussed with position of future development of Ukrainian mining. 
It is shown that the ecological state deterioration stipulated by extremely 
concentrated levels of steelmaking production and not enough rational use of 
available resources of iron ore. The measures to improve the environmental 
situation were proposed. 

 
A.I.Babachenko, L.G.Tuboltsev 
Creative way of academician of NAS V.I.Bolshakov 
The article is dedicated to the 75th Anniversary of Academician of the 

NAS of Ukraine, Honored Scientist of Ukraine, Laureate of the State Prize, 
doctor of technical sciences, professor Vadim I. Bolshakov. 

 
V.I. Bolshakov 

On 75th anniversary of scientific worker, rolling equipment team 
leader Alexander M.Yunakov 

The article is dedicated to the 75th Anniversary of Alexander M. Yunakov 
- researcher, head of the rolling equipment team of Iron & Steel Institute of 
National Academy of Sciences of Ukraine. 
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