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Рage 3-12 
V.I.Bolshakov, L.G.Tuboltsev, A.I.Babachenko, A.S.Vergun 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Development and implementation of new industrial steel technology 

scientists Iron and Steel Institute National Academy of Sciences of Ukraine 
Purpose: Many global steel industry technologies are the result of the 

development of ideas, scientific and industrial research of Ukrainian scientists. 
For several reasons, in recent years, Ukrainian metallurgy is in a difficult 
position. Analysis of trends in the global steel industry has shown the need to 
use the results of new research for future development of the metallurgical 
complex of Ukraine. 

Methods: The Institute uses an integrated approach to researches, which 
let cover all the basic steps of steel industry: preparation of raw materials to the 
Blast Furnace, Blast Furnace process and steelmaking, secondary metallurgy, 
steel rolling production and heat treatment of finished products. 

Results:: Iron and Steel Institute, as an institution of the National 
Academy of Sciences of Ukraine, realize scientific and technical support for the 
development of one of the basic branches of economy of Ukraine. 
Implementation of scientific and technological achievements for the 
development of the industry showed their expediency and effectiveness. 
Institute is elaborate of metallurgical complex of Ukraine development 
Conception until 2020. 

Discussion: Intensification both: the influence of state and the role of 
science are necessary to improve the technical level of production. 

Keywords: Iron & Steel Institute, scientific research, a integrated 
approach 

 
Рage 13-31 
V.I.Bolshakov, A.S.Nesterov, A.V.Pivnenko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
A.G.Kovalenko, A.V.Zubenko, A.S.Haybulaev 
Yenakiyevo Steel Plant 
L.E.Vasilev, E.A.Kashkarov 
Ltd. METINVESTHOLDING 
Study of granular steelmaking wastes as part of sinter burden 

composition effect on indexes of sintering process and sinter quality 
Purpose: The authors investigated the different types of metallurgical 

wastes in the sinter burden (including granular waste) effect to sintering 
parameters and sinter quality for blast furnace results. For forecasting of results 
of the Blast Furnace melting.  
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Methods: Used to simulate behavior of sinter in the initial state and with 
reductive thermal processing. 

Results: It was shown that 20% metallurgical waste (sludge, converter 
slag) in the composition of the sinter burden is replaced by 16.7% iron ore 
concentrate. Fuel pellets expenditure increased by 64 kg / ton of pig iron. Coke 
expenditure increases by 8 kg / ton of pig iron. Productivity of the Blast 
Furnace is reduced by 4,3%, but at the same time, cost per ton of pig iron 
decreases by 1,3%. 

Discussion: Using of granular industrial wastes in the sintering process can 
improve and stabilize the quality of sinter. 

Keywords: sinter quality, secondary metallurgical waste, granular waste 
 
Рage 32-37 
V.I.Bolshakov, I.G.Muraveva, Yu.S.Semenov, E.I.Shumelchik 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Additional coke effective loading to regulate the thermal state of the 

blast furnace 
Purpose: The aim is to clear up the correlation of indexes of surface of 

loaded burden on the furnace top with technical and economic parameters of 
Blast Furnace melting to make informed choices about the kind of additional 
coke loading. 

Methods: Used data from the radar control system about charge materials 
surface shape for the implementation of information in automatized 
management system of Blast Furnace № 9. 

Results: The thickness of coke and burden materials layers ratio defined 
for periods of the Blast Furnace melting with the minimum and maximum 
expenditures of the solid fuel. It is shown that for determining the value of coke 
vents in the central zone of the furnace and for effective loading of additional 
portions of coke is necessary to control the thickness of burden materials and 
coke layers ratio.  

Discussion: Grounded choice of kind of additional portions of coke 
distribution will let to ensure the rational distribution of the gas flow, which 
promotes the Blast Furnace economical run. 

Keywords: blast furnace, radar geometry tool, loading additional coke, 
coke ratio layers and charge 

 
Рage 38-52 
V.I.Bolshakov, I.G.Muraveva, Yu.S.Semenov, E.I.Shumelchik, 

E.A.Beloshapka 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Analysis of known approach to estimation of the furnace run  
Purpose: The aim is to analyze the known methods of the Blast Furnace 

run estimation for its using in the Blast Furnace melting control and 
management systems. 
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Methods: Classification of known ways of estimation of gas distribution in 
a Blast Furnace with the main directions of the Blast Furnace melting 
improving is carry-out. 

Results: It is shown that for the Furnace run operative estimation can’t be 
used any of the known methods of gas distribution estimation. To develop the 
intellectual system for Blast Furnace managing decision supporting is necessary 
to develop the new target criterion that will let to reveal the process violations 
and choose an effective measure of influence. Under stable burden conditions, 
the active measure of influence to upper part of Furnace can be a changing of 
materials distribution. 

Discussion: To effect to lower part of the furnace can be used changing of 
humidity or temperature of the blast, as well as the changing of natural gas and 
oxygen blast intensity. 

Keywords: blast furnace, control and management of the blast furnace, gas 
distribution, estimation, criteria 

 
Рage 53-67 
V.I.Bolshakov , N.G.Ivancha , I.G.Muraveva , V.I.Vishnyakov 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Research and industrial testing of charging of multicomponent mixed 

portions consist of iron-bearing burden and coke 
Purpose: The aim is the choice of rational parameters of the multi-

component mixed burden portions formation to ensure the Blast Furnace stable 
operation. 

Methods: For estimation of charging stream component composition were 
defining an average consumptions of every kind of burden materials when it 
charges from bell-less charging device (B-L.Ch.D.).  

Results: Showed the features of mixed portions unloading and changes of 
charging stream of burden composition if it charges from B-L.Ch.D. bunker in 
charging devices of Blast Furnaces with conveyor delivery of burden to the top. 
Offered the multicomponent mixed portions forming parameters there ensuring 
as rational distribution of components in layer as stable positive effect from 
charge the portions of this type.  

Discussion: For a successful application of processing methods of iron ore 
and coke mixing is necessary to choice of charging cycle rational structure and 
ore load and gas flow rational distribution. 

Keywords: blast furnace, burden, multicomponent mixed portions, 
parameters, modes of loading and unloading. 

 
Рage 68-73 
V.I.Bolshakov, S.I.Semykin, T.S.Golub, S.A.Dudchenko, V.V.Vakulchuk 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
The development of the method of registration of the electrical 

potential on blast furnace tuyeres 
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Purpose and Methods: I&SI carried out the investigations with 
registration of natural electrical potentials, which are forming between the body 
and the tuyeres of a Blast Furnace as a result of Blast Furnace melting chemical 
reactions. 

Results: Informed choice of point of registration let to receive the 
electrical signal of greater magnitude in comparison to known methods.  

Discussion: The testing of the proposed method showed the possibility and 
expediency of its use for the control of Blast Furnace melting process. 

Keywords: blast furnace, tuyere, electric potentials registration 
 
Рage 74-78 
I.G.Muraveva, S.I.Semykin, V.F.Polyakov, Yu.S.Semenov, 

P.G.Prokopenko, S.A.Dudchenko, T.S.Golub, A.V.Nasledov, 
E.A.Beloshapka, V.V.Vakulchuk, Yu.B.Kostyuk 

Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Blast furnace melting study by measuring of electric potentials that 

arising in volume of furnace 
Purpose: The aim is to reveal the possibility of using of information about 

the electrical characteristics of the Blast Furnace process for control the Blast 
Furnace melting.  

Methods: The authors have studied the nature of electrical potentials 
generated in the volume of the Blast Furnace under high temperature and 
physical-chemical processes that take place during the melting process.  

Results: The paper found that the values of the potentials and temperatures 
in the combustion zone of coke are in close relationship with the technological 
parameters of the blast furnace. 

In paper is established that values of potentials and temperatures in the 
coke combustion zone are in close relationship with the technological 
parameters of the Blast Furnace melting. 

Discussion: The received results indicate the expediency of this 
information using for burden materials lower evenness control, for natural gas 
distribution to tuyeres and for damage situation prevent. 

Keywords: blast furnace, the electric potential, blast distribution to the 
tuyeres, the control of melting parameters 

 
Рage 79-96 
A.F.Shevchenko, B.V.Dvoskin, I.A.Manachin, A.V.Ostapenko, AM 

Shevchenko, S.A.Shevchenko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova, 
Liu Dong Ye,  SC "Desmag", 
Shew Lyui3 Ren, Concern CSC ( Taiwan)  
A.M.Bashmakov, Titanproekt,  
E.A.Trotsenko, "Infocom",   
N.V.Morozov, Titanium Institute 
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Industrial complex for pig iron desulphurization by magnesium and 
for slag removing creating on the steel plant  № 2 corporation CSC 
(Taiwan) 

Purpose and Methods: The aim is the realization of possibility of low-
sulfur steel production with costs reduction by creation of device for pig iron 
external desulfurization. 

Results: For solve these problems Corporation CSC began to modernize 
and expand production capacity for external desulphurization with technology 
of the Iron and Steel Institute NAS of Ukraine. Technical and technologic 
solutions and results of pig iron desulphurization by pure magnesium injection 
technology implementation on the plant №2 of Corporation CSC (Taiwan). 

Discussion: The developed technology provides of steelmaking division by 
qualitative deep-desulphurized pig iron, free from slag.  

Keywords: external pig iron desulphurization, technology of Iron & Steel 
Institute of NAS of Ukraine, technical and technological solutions 

 
Рage 97-110 
A.F.Shevchenko , I.A.Manachin , A.M.Shevchenko , B.V.Dvoskin , 

A.S.Vergun , S.A.Shevchenko , A.L.Rudenko , A.M.Bashmakov , LA 
P.Kurilova 

Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Technical and economic indices of different processes of external pig 

iron desulphurization comparative analysis 
Purpose: Aim of this work is to compare of technical and economic 

indices of various processes of pig iron external desulphurization. 
Мethods: Mean technical indices of pig iron external desulphurization by 

various processes receive with using real industrial data from 15 steelmaking 
plants from different countries.  

Results: Expenditure for pig iron desulphurization with most widespread at 
present day processes are calculated. Showed, that the least expenditures are 
typical for process of desulphurization with injection of granular magnesium 
through the two-nozzles lance. 

Discussion: Expenditures for desulfurization with mix from lime and 
magnesium are double, for desulfurization with lime and fluorspar (KR - 
process) are triples.  

Keywords: ladle desulphurization processes, technical performance, cost, 
magnesium 

 
Рage 111-116 
S.I.Semykin, V.F.Polyakov, S.A.Dudchenko, T.S.Golub, V.V.Vakulchuk, 

E.V.Semykina 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Experimental studies of the of electrical effects influence on iron melt 

when his external refining with granulated magnesium 
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Purpose: The aim is to study of possibilities of the desulphurization 
processes deepening when external iron refining for detrimental impurities 
removal and the melt heat loss reducing by low voltage potential applying to 
the liquid melt.  

Methods: The experiments by processing of molten iron in the ladle by 
granulated magnesium with electrical potentials applying are made in 
laboratory conditions. 

Results: Established, that using of low voltage potential give a chance to 
achieve of higher indexes in iron desulphurization. It is shown that the 
desulfurization degree increased by 10%, the sulfur removal ratio increased by 
22.4 %, the magnesium assimilation by metal index increased by 24%. 

Discussion: It is shown that when hot metal desulphurization with 
magnesium the intensity of sulfur removing increased when application of a 
low voltage potential to the liquid melt. 

Keywords: external refining of iron, desulfurization, application of low 
voltage potential to the liquid melt, process indexes 

 
Рage 117-121 
A.A.Semikina, V.F.Polyakov, T.S.Kiyashko, S.I.Semykin, 

D.N.Togobitskaya, A.V.Polyakov 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Determination of coefficient of correlation between melting 

parameters and temperature of steel for BOF melting 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Purpose: The aim is to increase the accuracy of estimation of the thermal 

state and the thermal capacity of BOF-melting by ascertaining of parametric 
relationships and mutual influence of melting indicators.  

Methods: Calculation method used to bring the temperature and raw 
materials parameters of experimental melting’s to the level of comparative 
parameters. For calculations used the equation, which take into account the 
process key parameters influence on consumption of pig iron.  

Results: Evaluation coefficients determined for different conditions of 
melting, including melting with low-voltage electric potential application. This 
result allows defining of new technologic variants of BOF-melting efficiency. 
Searching of quantitative relationship between various technologic factors of 
BOF-process is carrying out. At the same time, features of the process, in 
particular the using of low-voltage electric potential, differences of pig iron 
composition, carbon content at the tapping, consumption of lime, etc. taken into 
account. 

Discussion: The obtained relationships allow realizing correct comparison 
of different variants of BOF-melting at various burden and technologic 
conditions. 

Keywords: BOF, the batch melting process conditions, electrical 
stimulation, a comparison between parameters of melting 
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Рage 122-128 
V.F.Polyakov, S.I.Semykin, L.G.Tuboltsev, V.P.Korchenko, T.S.Golub, 

A.A.Semikina 
Directions of scientific and technological research on reducing of  

saturation by gases  of converter steel 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Purpose: Aim of this study is to determine the main directions of research 

that will reduce  saturation   of  converter steel  by gases. 
Methods: From a theoretical and practical point of view the interest is the 

consideration of such types of treatment of liquid steel , which together would 
lead to a pure metal from gases. 

Results: In this paper are defined the most promising directions of research 
to develop measures to reduce the harmful gases content in converter steel with 
taking into account the conditions of metallurgical production in Ukraine. It is 
shown that the greatest theoretical and practical interest for possibility of 
reducing a saturation of converter steel with gases is using of combined 
processes of BOF-melting with low-voltage electric potential application on the 
melt. 

Discussion: Reduction of metal saturation with gases allows increasing of 
degree of structure of molten steel positive hereditary influence on the solid 
metal structure. 

Keywords: BOF steel, saturation, research, combined processes, the 
electric potentials 

 
Рage 129-136 
G.A.Andrievsky 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Study of melting at the phase-to-phase boundary "slag - metal" of 

easily fusible and refractory ferroalloys 
Purpose: The aim of this work was to develop a mathematical model and 

the study of movement and melting processes at the boundary "slag - metal for 
refractory and easily fusible ferroalloys of spherical shape." 

Methods: Mathematical model of the melting process of ferroalloys in the 
melt is developed. 

Results: It is shown that the duration of ferroalloys melting in melt 
depends from the size of their particles, from melt temperature and from molten 
bath hydrodynamics. The smelting of ferroalloys in the phase-to-phase "slag - 
metal" boundary is longer (approximately twice) than in the metal bath depths. 
Ferroalloys thermal properties influence on conditions of melting at the phase-
to-phase boundary "slag - metal are confirmed. Ferrotitanium smelting duration 
is longer, than ferrosilicon smelting. 
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Discussion: The mathematical model for describe the motion and melting 
processes of fusible and refractory spherical piece of ferroalloys at the 
boundary "slag - metal." is developed. 

Keywords: mathematical modeling, melt, smelting, spherical piece, 
ferrosilicon, ferrotitanium 

 
Рage 137-142 
V.P.Piptyuk, A.D.Malysh, S.E.Samohvalov, S.N.Pavlov, S.V.Grekov, 

V.A.Burshitin 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Experimental study of the coefficient of elasticity of the wire used for 

secondary steel treatment in ladles 
Purpose: The purpose was the elastic modulus experimental study for 

aluminum wire and powder wire depending on the temperature during external 
steel processing. 

Methods: Methodology of the study was an experimental study of the 
elastic modulus on the test samples of wire with extensometer in tensile-testing 
machine. 

Results: For samples from powder wire was defined the correspondence 
between experimental data and known from literature values at room 
temperature (20°C) and at temperatures of external steel processing. The 
possibility of the data available from the literature using for the elasticity 
coefficient at temperatures of steelmaking calculation for aluminum wire was 
showed. 

Discussion: Results of research used to develop the programs for modeling 
the path of movement of aluminum and powder wires into the ladle when 
external steel processing. 

Keywords: external steel processing, powder wire, elastic modulus 
 
Рage 143-150 
S.A.Vorobey . S.I.Badyuk 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Integrated methods for estimation the efficiency of production of flat 

rolled steel in different integrated units for casting and rolling processing 
combination 

Purpose: The aim is to develop a complex method for estimation the 
efficiency of using of technological and structural schemes for flat-rolled steel 
production from continuous casting billet. 

Methods: The authors used the own methods of deformation parameters 
calculation based on revealed regularities of products quality indexes forming.  

Results: The method of defining of rational design and structural schemes 
of casting-and-rolling complexes and units for rolled strip production from 
continuously cast billets is showed. The method takes into account capacity of 
device, gauge of finished product and the requirements to its quality. 
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Mathematical modeling of temperature and power parameters of rolling, of 
mechanical properties and of finished products geometric dimensions accuracy 
forecasting results were showed. 

Discussion: Proposed estimation method can be used for feasibility studies 
development and for casting-and-rolling machines and plants for the rolled strip 
production design. 

Keywords: casting-and-rolling units and complexes, flats, production 
schemes, mathematical modeling 

 
Рage 151-159 
S.I.Badyuk 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Analytical study of technological and design parameters of section 

casting-and-rolling unit’s influence on finished rolled steel accuracy 
Purpose: The aim is to study the conditions of geometric dimensions and 

accuracy of rolled steel formation in casting-and-rolling complexes.  
Methods: Deviation of thickness, width, diameter and ovality of cross 

section taken as the basic characteristics of round rolled steel accuracy. 
Results: Formation of geometric dimensions and accuracy of rolled 

products conditions is analytically studied for the lines of "casting-and-rolling", 
including scheme of combination of multi-strands continuous casting machine 
and rolling mill with welded billets and schemes with combination of direct 
casting and rolling. It is shown, that conditions of rolled steel cross-section 
geometric dimensions forming for different schemes of rolling mill is differ, 
but, for all this, same accuracy of finished product may be achieved. 

Discussion: It is shown that for rolling mill combined with multi-strand 
continuous casting machine the induction heating of blanks after butt-welding 
machine is necessary. 

Keywords: casting-and-rolling units, scheme, combining casting with 
rolling 

 
Рage 160-168 
I.Yu.Prihodko, M.A.Dedik 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Calculating cyclical thermomechanical stresses in work rolls during 

hot strip rolling  by finite element method 
Purpose: For reduce the computing load when hot strip rolling simulation 

is developed the simplified calculation model with keeping of high accuracy 
result. 

Methods: For calculation used simplified numerical finite element method 
and roll flat strained condition model. A distinctive featuring of model is 
possibility of cyclical stresses in sub-surface layer of roll effect studying during 
every its revolution. 
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Results: As a result of the thermal analysis of the work roll condition 
during hot-rolling process established, that greatest temperature gradients 
develop in sub-surface zone of working roll at a depth of 10 mm. Compressive 
stresses appear in heating zone, tensile stresses in cooling zone. Most 
dangerous tensile stresses appear at a depth of 3 – 6 mm from roll surface 
during its first 1 – 3 revolutions. 

Discussion: Proposed model can be used for analysis of the work rolls 
fatigue fracture, caused by cyclic thermomechanical loads 

Keywords: hot rolling, the work roll, thermal stress, finite element method 
 
Рage 169-178 
I.Yu.Prihodko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Estimation of the real effectiveness of cold-rolled strip flatness control 

with selectivity emulsion feeding 
Purpose: The aim is to determine the indexes and the effectiveness of strip 

flatness control with using of selectively emulsion feeding for the 
contemporary continuous cold rolling mill. 

Methods: Analysis was performed with using of formal approaches to 
estimation of real strip flatness correspondence with given parameters for 
individual assortment items. 

Results: It was found that on 95,4% of the rolled strip surface the ratio of 
non-flatness limiting value equal 0.44 when the system of emulsion selectively 
feeding is working and 0.7 when the system is not working. Approximately half 
of the rolled strips flatness tolerances depend from the emulsion feeding system 
working. In conditions of contemporary industrial plant this system is highly 
effectiveness means for improvement of indexes of flatness automatic 
adjustment system working.   

Discussion: Accounting of data about the temperature on the strip surface 
distribution allow to correct the target curves of flatness and thereby provide an 
effect of subsequent thermal straightening of strips after their complete cooling. 

Keywords: cold rolling mill, roll cooling, selective emulsion feeding, 
flatness, mathematical model, control 

 
Рage 179-184 
D.G.Palamar 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Box-groove elements effect on the deformation penetration in the 

central zone of continuous casting billet 
Purpose: The aim was to study the rolling rolls box-groove elements effect 

on penetration of deformation in central layers of continuous casting billets. 
Methods: Finite element method is used for degree of deformation 

calculate in the central part of roll in view of the shear deformation. 
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Results: Found that on the deformation penetration in the central layers of 
process workpiece significant effect have the angles of the wall and depth of 
groove. The values of the radii at the top caliber and gauge connector have less 
impact. 

Discussion: It is shown that by changing the parameters of various types of 
calibration can affect the stress - strain state of the rolled. 

Keywords: rolling roll pass, deformation of central zone of continuously 
cast billets  

 
Рage 185-191 
V.V.Parusov, S.A.Vorobey, L.V.Sagura, E.V.Parusov, O.V.Parusov, 

I.N.Chuyko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Effect of heat treatment, microalloying with boron and ageing 

treatment on the work of fracture of wire rod under tension 
Purpose: The purpose was to study the influence of heat treatment, 

microalloying with boron and ageing on the magnitude of the impact energie 
for wire rod under tensile. 

Methods: For study used standard test methods. 
Results: The experiments showed that the impact energy for wire rod from 

steel mark 55 after heat treatment decreases with decreasing of tempering 
temperature. The heat treatment included quenching from a temperature of 800 
± 20°C and subsequent tempering at 600...300°C. 

In wire rod made from steel mark Sv08G2S that exposed to strain ageing 
the impact energy is decreasing, but this decreasing depends from ratio B/ N. 

Discussion: The smallest impact energy observed at B/ N = 1,0 - 1,2. 
Keywords: wire rod, heat treatment, impact energy, microalloying with 

boron. 
 
Рage 192-199 
I.G.Uzlov, A.N.Hulin K.I.Uzlov, J.A.Dementieva 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Investigation of contact fatigue strength and mechanical properties of 

the microalloyed with vanadium bandage steel with different levels of 
hardness 

Purpose: The purpose was to study the effect of hardness and structure of 
microalloyed with vanadium wheel tyre steel on its disposition to contact 
fatigue damages. 

Methods: For criterion of estimation accepted a quantity of loading cycles 
to first signs of fracture on friction surface of the sample. 

Results: It is established that wheel tyre steel hardness increase from 275 
to 350HB and structure transformation from ferritic-pearlitic state to pearlitic-
bainitic state leads to contact fatigue strength increasing twice. In this case the 
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plastic properties and resiliency of steel remains at high level and meet the 
requirements of GOST 398-96. 

Discussion: Regulatory documents (TU-U-35.2-23365425-641:2009) for 
production of the locomotive tyres with high contact fatigue strength and 
hardness to 320 HB is developed. 

Keywords: wheel tyre steel, contact fatigue strength, mechanical 
properties, hardness, structural state  

 
 
Рage 200-204 
V.V.Parusov, E.V.Parusov, O.V.Parusov, L.V.Sagura, I.N.Chuyko, 

A.I.Sivak 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Development of the theory of pearlite transformation in steel 
Purpose: The aim of study is experimental confirmation of dislocation 

mechanism of lamellar pearlite formation.  
Methods: The experiment was carrying out on bulk and thin samples from 

steel mark U8A. 
Results: Bulk samples have a high density of crystal lattice defects and 

ferritic-pearlitic structure with a broken ferritic network. Thin samples have a 
relatively low density of defects of the crystal structure and pearlite structure 
with continuous cementite network. It is shown that in the thin sample lesser 
quantity of carbon connects with defects and, hence, there is a bigger quantity 
of carbon in solid solution.  

Discussion: Supersaturation of cementite with carbon lead to forming of 
continuous cementite network at its grain boundaries. 

Keywords: carbon steel, dislocation, ferrite, cementite formation 
mechanism, lamellar pearlite 

 
Рage 205-214 
M.F.Evsukov, D.V.Loshkarev, P.D.Grushko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
About the austenite transformation kinetics in steels under non-

equilibrium conditions 
Purpose: The aim is to study of temperature and time conditions of cooling 

influence on kinetics of supercooled austenite breakdown with false pearlite 
forming in carbon and alloy steels. 

Methods: Dilatometric methods and microstructural analysis used for 
study of regularities of austenite breakdown under non-equilibrium conditions. 

Results: Rate of cooling effect on kinetics of pearlite and ferrite forming is 
studied. It is shown that in the real conditions of rolled steel production (from 
low-carbon steels in the form of wire rod, reinforcement and thin sheet) rate of 
air cooling (or with accelerated cooling) practically always is in interval, that 
promote of supercooled austenite breakdown with false pearlite precipitation. 
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Discussion: Rates of cooling intervals at which leaned by carbon false 
pearlite precipitate are defined. 

Keywords: carbon and alloy steel, rate of cooling, austenite, false pearlite 
 
Рage 215-221 
G.V.Levchenko, V.L.Plyuta, S.V.Bobyr, A.B.Sychkov, A.M.Nesterenko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Study of deformation-thermal treatment effect on structure formation 

for transitional class alloys in the system Fe-C-Mn-Cr  
Purpose: The aim of this study is to establish regularities of new wear-

resistant alloys of transitional class (1.3 - 2.2% C) in the system Fe-C-Mn-Cr 
with eutectic on base of carbides Me3S and Me7S3 by deformation-thermal 
treatment. 

Method: We studied the ability to deform without breaking of transitional 
class alloys of system Fe-C-Mn-Cr in the initial cast state and after 
deformation-thermal treatment. 

Results: Main results of this analysis showed that the best deformability 
have the alloy containing a minimum number (for studied alloys) of carbon 
content - 1.29%. 

Resource of hot deformability of chrome-manganese alloys further increase 
can be achieved by their microalloying with such carbide-forming elements as 
Ti and V. 

Discussion: When the strain- heat treated Ti and V initiate of large crystals 
of cementite Me3S in eutectic ledeburite colony and carbide crystals Me7S3 in 
austenite-chrome-carbide eutectic fragmentation to small fragments.  

Keywords: carbon and alloy steel, cooling rate, austenite, false pearlite 
 
Рage 222-234 
A.I.Babachenko , E.G.Demina , A.V.Knysh , E.A.Shpak 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Features of macro-and microstructure of hub of railway wheels ø957 

mm, formed from a continuous casting  
Purpose: The aim is to study of nature of high etch-ability zones in railway 

wheels hub structure and determine its effect on fatigue strength of the made 
from cast billets wheels. 

Methods: For the defects of metal detection was carrying out the polished 
sample deep etching with aqueous solution of hydrochloric acid. 

Results: High etch-ability zones, considered a production defect 
"segregation strip opening to the wheel hub surface ". Founded, that this 
hypothetical macrostructure defect is a natural part of carbon steel 
microstructure, which formed following manganese and silicon dendritic 
segregation during cast billets solidification. 

Discussion: It is shown that such segregation is not a metallurgical 
production defect. 
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Keywords: railway wheel, continuous cast steel, macro-and 
microstructure, segregation 

 
Рage 235-240 
V.S.Luchkin, L.G.Tuboltsev, N.I.Padun, V.P.Korchenko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Effect of phosphorus on the structure of liquid Fe-C alloys 
Purpose: The aim of the work was to determine the effect of phosphorus 

on the structure of liquid Fe-C alloys. 
Methods: With using of liquids quasi-crystal cellular model was 

qualitatively and quantitatively defined a structure of the Fe- P and Fe-C-P 
melts at overheating temperatures above liquidus and phosphorus 
concentrations observed in the steel industry. 

Results: It was found that with increasing phosphorus content or with 
decreasing the temperature of overheating above liquidus a carbon activity in 
Fe-C melts increase, and quantity of free carbon or Fe3C in liquid structure are 
increase. 

Discussion: At temperatures of overheating above the liquidus phosphorus 
does not form a solutions, and only forms a chemical compound in the form of 
Fe3Р particles. 

Keywords: melt, Fe-P and Fe-C-P system, the model structure, method 
 
Рage 241-249 
V.S.Luchkin, L.G.Tuboltsev, N.I.Padun, V.P.Korchenko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Sulphur in the structure of liquid Fe-C alloys 
Purpose: The purpose was to study the influence of sulfur on structure of 

liquid Fe-C-alloys. 
Methods: The structure of Fe-C-S alloys was qualitatively and 

quantitatively identified with using a liquids quasi-crystal cellular model. 
Results: It has been established that the sulfur is differently affects to the 

carbon activity, depending on its concentration in the alloys, on liquids stability 
conditions and on overheating above the liquidus temperature. This effect 
display like number of particles in liquid increasing or decreasing, or in the 
form of free carbon, or as Fe3C. 

Discussion: In conditions of metallurgical overheating temperatures the 
sulfur will not form a solution, but forms only a chemical compound in form 
FeS particles. 

 
Keywords: melt, Fe-S and Fe-C-S system, a model fluid, structure, quasi-

crystal cellular model, method 
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Рage 250-259 
O.G.Sidorenko, A.I.Bаbachenko, I.P.Fedorova, A.P.Suhoy, 

V.E.Olshanetsky 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Dependence of the kinetics of eutectic and eutectoid phase 

transformations on the cooling rate 
Purpose: The aim is to identify new approaches to the problem of the 

kinetics of eutectic and eutectoid transformations dependence on the steel 
cooling rate from the standpoint of the effect of high temperature phase on the 
nucleus of low temperature phase development. 

Methods: Used the principles of thermodynamics to justify the steel 
phase transformations mechanism. 

Results: It was shown that the progressive development of the eutectic 
and eutectoid transformations until of high-temperature phase complete 
consumption is possible as long as they retain the ability to achieve a stationary 
stage of development. It is established that, depending on the cooling rate and 
on phase changes kinetics is necessary to distinguish the two phases, each of 
which has its own mechanism for the phase transformations that ensure a 
development stationary stage achievement.  

Discussion: It is shown the possibility of formation in metal melt the 
low-temperature phase nucleus from high-temperature phase. 

Keywords: steel, phase, change, cooling rate, conversion step, high-
temperature and low-temperature phase 

 
Рage 260-268 
K.V.Bayul , V.I.Petrenko 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Method of estimation of the roll press bandage wear effect on 

technologic and power parameters of briquetting 
Purpose: The aim is to develop a method for estimation of roll press 

bandages wearing effect on briquetting process and its power parameters. 
Methods: In this paper, we used the method of complex graph-analytical 

analysis with using of nomograms. 
Results: Interconnected functional regularities between the wear value and 

technological and power parameters of briquetting are determined. On specific 
examples of nomograms using to solve practical problems related to the 
establishment of maximum amounts of wear and choice of rational modes of 
operation of bandages in various stages of wear, taking into account the 
physical-and-mechanical properties of the burden and forming elements 
configuration. 

Discussion: The developed method used for the conditions and featuring of 
bandage operation with varying degrees of wear estimation and for 
recommendations for their service increase developing. 
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Keywords: roll press, bandage, wear, technological and power parameters 
of briquetting, nomogram 

 
Рage 264-273 
V.V.Verenev, N.I.Podobedov, A.P.Dalichuk, V.V.Korennoy 
Iron and Steel Institute NAS of Ukraine named after Z.I.Nekrasova 
Strip rolling process stability estimation by the torque in the rollers 

driving line 
Purpose: The aim is to develop a method for the rolling process analyzing 

with using of the elasticity forces torque in the main lines of the rolling mill 
recording. 

Methods: For establish the relationships with the rolling process 
parameters used the technique, based on the in the roll spindle records analyses. 

Results: Is founded that in addition to the coefficient of dynamic 
determining for main lines of continuous rolling mill rolls proposed to use the 
values of the coefficients of variation with the recorded signal fragments. This 
technique allows making a more complete analysis of the equipment state and 
of the process stability for rolling of every strip and every party of strips. 

Discussion: A method of variation coefficient calculation for 3 parts of 
elasticity forces torque records for mill main drive line is proposed. 

Keywords: rolling mill, the main drive line, torque of the elastic forces, the 
method of analysis, the coefficient of variation/ 
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