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ANALYSIS OF EVALUATION METHODS OF EQUIVALENT GRANULE DIAMETER  
OF THE PELLETIZED SINTER BURDEN AT JSC "URAL STEEL" 

 
 

Ganin Dmitrij Rudol’fovich - leading engineer on repair «Orsk Railcar Factory». Phone: (3537)23-15-06. E-mail: dmr-
gan@mail.ru 
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Shapovalov Aleksey Nicolaevich – Ph.D. (Eng.), Associate Professor of the Metallurgical Technology department, Novo-
troitsk branch of the National University of Science and Technology «MISIS». Phone: (3537)67-96-07. E-mail: alshapo@yandex.ru 

 
Abstract. Various methods of evaluation the equivalent average granule diameter of the sinter burden. For these methods, the 

dependences illustrating the effect of the parameters of the pelletizing sinter burden on his results: an equivalent average granule 
diameter of the pelletized sinter burden and its bulk density. It is shown that the most objective way of averaging pieces of sinter 
burden is the average of average size, averaging the mean log diameters of each fraction. 

Keywords: Pelletizing, the sinter burden, the equivalent average granule diameter of the sinter burden, fractional composition 
of the sinter burden 
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RESEARCH OF FLOATATION ACTIVITY OF  REAGENTS COLLECTORS AT FLOTATION  
OF COALS OF VARIOUS STAGES OF A METAMORPHISM 
 

Petukhov Vasily Nikolaevich – D. Sc. (Eng), Professor, Nosov Magnitogorsk State Technical University. E-mail: 
Chief.petuhov2013@yndex.ru 

Gunina Ekaterina Valentinovna – Student, Nosov Magnitogorsk State Technical University. E-mail: katuha1493@mail.ru  
 
Abstract. Research of efficiency of  collectors during flotation of the coals of various stage of a metamorphism arriving on cok-

ing are conducted in the work. High efficiency and selectivity of process of flotation with using collector of the GFO complex rea-
gent. Also GFO reagent collector showed high degree of efficiency at flotation of the oxidized coals "Severstal". 

Keywords: Coal, flotation of coals, reagents collectors, complex reagent, the oxidized coal, metamorphism stage. 
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DEVELOPMENT REAGENT MODE FLOTATION OF COALS SUPPLIED TO THE COKING,  
USING COPOLYMERS OF VINYLPYRIDINE WITH SULFOXIDOV 
 

Petukhov Vasiliy Nikolaevich – D.Sc. (Eng.), Professor, Nosov Magnitogorsk State Technical University. E-mail: 
chief.petuhov2013@yandex.ru 

Sirgalina Elina Gareevna – Student, Nosov Magnitogorsk State Technical University. E-mail: elina.sirgalina@mail.ru 
 
Abstracts. To improve the efficienty of coal flotation    copolymers of vinylpyridine with sulfoxidov were used as reagent modi-

fiers in the work. A gasoil was used as a reagent-collector  and COBS as a frother reagent. From the perspective of process efficien-
cy the best result were shown by  modifier 52  (botulinumtoxin with 2-metil-5-vinylpyridine), the use of which allowed to increase 
the recovery of combustible matter in the concentrate of 1,4 – 2,4 %. 

Keywords: Coal, flotation, reactant-modifier, copolymers, the output of concentrate, efficiency, selectivity of the process. 
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DEVELOPMENT REAGENT CONDITIONS OF COAL FLOTATION USING REAGENTS-COLLECTORS 
OF  DIFFERENT CHEMICAL COMPOSITION 
 

Petukhov Vasiliy Nikolaevich – D.Sc. (Eng.), Professor, Nosov Magnitogorsk State Technical University. E-mail: 
chief.petuhov2013@yandex.ru 

Bichkova Anastasiya Vladimirovna – Student, Nosov Magnitogorsk State Technical University. E-mail: Nastya0-
906@mail.ru 

 
Abstract. Research of efficiency of collectors of various chemical composition and structure at flotation of the coals arriving on 

coking are conducted in work. High efficiency and selectivity of process of flotation with using collector of the light polymer-
distillate (LPD) as reagent allowing to lower a concentrate ash-content by 1,6% in comparison with use of other reagents collectors 
is established. 

Keywords: Coal, flotation of coals, reagents collectors, reagents foaming agents, selectivity, concentrate ash-content. 
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ANALYSIS OF FLOTATION WASTE COAL 
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mail:yudinasv1478@mail.ru 

Mamedalina Nadezhda Ivanovna – Student, Nosov Magnitogorsk State Technical University. -mail:mamedalina@mail.ru 
 

Abstract. Flotation waste COF «Belovskaya» was studied In the work. Defined technical and sieve analysis, water content and 
carbon analyzer CW MULTISHASE company ELTRA, the content of mineral components for energy-dispersive x-ray spectrometer 
ARL QUANT'X, and studied flotation activity waste. 

Flotation waste are flokulirovannym granules with a particle size of 0.5 mm, with an ash content of 69.8 % and a moisture con-
tent of 12-13%. The organic carbon content is 17,73%, hydrogen 1.21% and the mineral part is an oxide of silicon, aluminum and 
iron. Wastes have low flotation activity. 

Keywords: Coal, flotation, flotation waste, flotation activity. 
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THE INFLUENCE OF VIOLATIONS OF IRON TAPPING MODE ON THE INDICATORS  
OF BLAST FURNACE SMELTING 
 

Baeva Olga Vasilevna – undergraduate student, National University of Science and Technology «MISIS», Moscow, Russian 
Federation, E-mail: bava1991@mail.ru 

Milokhin Vadim Aleksandrovich – blast-furnace keeper, JSC "Ural Steel", Novotroitsk, Russian Federation. 
 

Abstracts. The influence of violations of iron tapping mode on the indicators of blast furnace smelting at JSC «Ural Steel» was 
investigated. The quantitative influence of violation of the tapping liquid products of melting on the blast furnace operation and blast 
furnace indicators (rate of burden yield, blast consumption, the temperature of the blast-furnace shaft and blast furnace gas, iron 
composition)  was determined. This  delay of tapping  reduces the rate of burden yield because of floating up of coke packing, which 
leads to compaction of the blast-furnace burden and deterioration of gas-dynamic conditions of the furnace. This leads to develop-
ment of the peripheral gas flow (temperature rise shaft and furnace gas) and makes it necessary to reduce the blast consumption at 
5-10%. As a result, it leads to loss of productivity, increased of coke consumption and deterioration of hot metal desulphurization. 
Thus, compliance with tapping schedule is one of the most important factors in maintaining a regular blast-furnace performance and 
receiving high technical and economic indicators of furnace. 

Keywords: Iron tapping, pig iron output, blast consumption, coke consumption, iron quality. 
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THE INFLUENCE OF PARAMETERS OF BLAST SMELTING ON THE INDICATORS  
OF BLAST FURNACES AT JSC "URAL STEEL" 
 

Morozova Daria Anatolevna – undergraduate student, department of «Physical metallurgy and solid-state physics», South 
Ural State University (National Research University), Chelyabinsk, Russian Federation. E-mail: darina_1992@inbox.ru 

Shapovalov Aleksey Nikolaevich – Ph. D. (Eng.), Associate Professor of the Metallurgical Technology department, Novo-
troitsk branch of the National University of Science and Technology «MISIS», Novotroitsk, Russian Federation. E-mail: al-
shapo@yandex.ru 

Potapov Michail Gennadievich – Ph. D. (Eng.), Associate Professor of institute of metallurgy, mechanical engineering and 
material processing, Nosov Magnitogorsk State Technical University. 

 
Abstracts. Based on the statistical analysis of production data for 2010-2013, considered the effect of the basic raw and tech-

nological factors on the coke consumption and productivity of blast furnaces  2 and 3 of JSC "Ural Steel". Regression equations 
that predict the coke consumption and productivity of blast furnaces in the current conditions of their work were obtained. The quan-
titative effect of the parameters of blast-furnace smelting on the indicators of blast furnaces at JSC "Ural Steel" were detected. It was 
found that a decisive influence on the results of the blast furnaces of "Ural Steel" has a gas dynamics of the process, so to improve 
their indicators need to increase the quality charge materials (especially coke), as well as work at a higher pressure under the fur-
nace throat. Improving the quality of coke can be achieved through higher quality of coal charge, increase of the period of coking 
and application of dry quenching. The increase of pressure under the furnace throat possibly by raising the tightness of blast furnace 
and gas pipelines, the use of bell-less charging devices and more powerful blowers. The application of these measures will not only 
directly to improve the indicators of furnaces, but also will enhance the effectiveness of other technological measures. 

Keywords: Blast-furnace smelting, pig iron output, coke consumption, blast-furnace burden, blast. 
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ABOUT INFLUENCE OF RATIO OF SLOPE ANGLES OF CHARGING MATERIALS  
ON THEIR DISTRIBUTION IN THE TOP OF THE BLAST FURNACE 

 
Sibagatullin Salavat Kamilovich – D. Sc. (Eng.), Professor, Nosov Magnitogorsk State Tecnical  University. Phone: 

(3519)29-84-30.    
Guschin Dmitriy Nikolaevich – Postgraduate Student, Nosov Magnitogorsk State Technical  University.  
Timofeev Vadim Jurievich – Student, Nosov Magnitogorsk State Technical  University.  
Fillippov Aleksey Ivanovich – Student, Nosov Magnitogorsk State Technical  University. 
Sibagatullina Margarita Ildarovna – Student, Nosov Magnitogorsk State Technical  University.  
 
Abstract. Physical and mechanical properties of materials, trajectories of their moving to the stockline, counterpoising by lift-

ing force of gas flow influences the ratio of slope corners at top of black furnace. 
Notwithstanding constant charging regime, redistribution of slopes occurs as a result of gas permeability varying and change 

of gas parameters such as speed, pressure, density, temperature and hence the blowing intensity 
Keywords: Black furnace, charging, top of the black furnace, distribution of materials, iron-ore raw materials, coke, gas per-

meability, the gas flow. 
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IDENTIFICATION OF THE RATIONAL SEQUENCES OF CHARGE MATERIALS LOADING  
INTO THE HOPPER OF THE BELL-LESS CHARGING DEVICE OF GUTTER TYPE  

 
Minikaev Samat Rinatovich –  Student, Nosov Magnitogorsk State Technical  University. 
Sidorov Maksim Vadimovich – Magistracy Student, Nosov Magnitogorsk State Technical  University. 
Sibagatullina Margarita Ildarovna – Student, Nosov Magnitogorsk State Technical  University. 
Harchenko Elena Olegovna – Ph. D. (Eng.), Postgraduate Student, Nosov Magnitogorsk State Technical  University. Email: 

eo.mgtu@mail.ru 
Kuznetsov Dmitriy Mihaylovich – Student, Nosov Magnitogorsk State Technical  University. 
 
Abstracts. The influence of various factors on the uniformity of the components income of the charge from the hopper of the 

bell-less charging device. 
Keywords: Bell-less charging device of gutter type, sequence of arrangement of materials in the hopper of the bell-less charg-

ing device. 
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A COMPARISON OF THE LEADING HOT METAL DESULPHURISATION METHODS 

 
Frank SCHRAMA, Bart van den BERG, Guido van HATTUM 
(Danieli Corus, Velsen-Noord, the Netherlands)  
 

Abstract. The current market demands desulphurized steel. Steelmakers worldwide agree that the most officient and cost ef-
fective solution of BOF steelmaking is to desulphurize the hot metal between the blust furnace and converter. Various methods are 
currently in use for hot metal desulphurization. Among this methods the Kanbara Reactor (KR) process (using only lime as a rea-
gent), the Magnesium mono-injection process (using only magnesium as a reagent; also known as a Ukraina Desmag process) and 
the co-injection process (using magnesium and lime/CaC2 as reagents) are worldwide the most popular. 

These three hot metal desulphurization methods are compared based on metallurgy, efficiency, costs and overall perfor-
mance. Both available data from literature and experience from Danieli Corus engineers is used for this study. 

The KR process is able to reach low sulphur concentrations (>10ppm) in hot metal and has lower reagent costs. However, 
due to higher Fe-loss and heavy wear the KR process has the highest operational costs. 

The magnesium mono-injection process is very fast due to the use of the reactive magnesium is reagent. Major problem with 
resulphurisation (sulphur levels below 50 ppm cannot be reached) and the violence of the process made that this process (which 
originates from the former USSR) could never get a firm foothold in the western steel industry. 

The co-injection process with magnesium and lime proves to be able to combine the best of both worlds. It can reach low 
sulphur concentrations and desulprurize fast. Co-injection is also the most flexible cost effective methods in the market. Therefore 
this process is steel viewed as the standart practice in the world of BOF steelmaking. 

Keywords: BOF steelmaking, hot metal desulphurization, co-injection, Kanbara Reactor, magnesium mono-injection, 
Ukraina Desmag process. 
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Abstract. In this article the authors give the research results of the influence of soft redaction continuously cast slabs with 

thickness 190 mm, 250 mm and 300 mm cast in the single-streamed continuous casting machine with a vertical section on the quality 
of the macrostructure of half – finished products. 
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Abstract. The present article introduces the outcomes obtained after testing of slag-forming mixes with various composition in 

moulds of curved vertical continuous casters. The influence of melting temperature and viscosity of different mixes on the melting 
process stability, and the quality of slabs and hot rolled plates is considers. Recommendations regarding the consistent composition 
of mixes for each continuous caster are provided.  
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Abstracts. The description of the program realizing a method of calculation of parameters of smelting of steel in the oxygen 

converter with the top giving of blasting is provided in this article. The program was created on the basis of system of the balance 
equations solved in common by method of iterations. When determining structure and amount of slag, the mass of iron which is tak-
ing part in processes of a shlak-calculates on balance of oxygen taking into account passport data on composition of slag. Consump-
tions of materials on melting, quantities of products of melting were used in real data.  

Thanks to this program possibility of studying of factors which influence temperature of a liquid semi-product determined by 
calculation, an oxygen consumption, and also nonmetallic materials was reached. 
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Abstracts.  The authors considered the problem of mathematical modeling of the process of blowing steel powder, described the 

main stages of the process being modeled. In the work of the updated features of the developed model, provides the basic require-
ments for it. Presents the visualization of simulation results and prospects of adapting a program for a multiprocessor system. 
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ANALYSIS OF CAUSES OF HIGH CARBON AND NITROGEN IN THE IF STEEL  FOR THE 
CONDITIONS MAGNITOGORSK IRON &  STEEL WORKS 

 
Gorkusha Dmitry Vitalievich – Student, NRTU «MISA», Moscow.  
Komolova Olga Aleksandrovna – Ph.D. (Eng.), Assistant Professor, NRTU «MISA», Moscow. 
Grigorovich Konstantin Vsevolidovich – D.Sc. (Eng.), Professor NRTU «MISA», Moscow.  

 
Abstracts.  The analysis of technology of smelting and secondary refining  IF steel for the conditions Magnitogorsk Iron &  Steel 

Works and identified the causes of the increased carbon content and nitrogen. Sampled metal throughout the processing chain and 
studies on samples of carbon, nitrogen, sulfur, oxygen and nonmetallic inclusions. The effect of technological change in the concen-
tration of operations on carbon and nitrogen in the metal. 

Keywords: Analysis technology, secondary refining IF steel, carbon, nitrogen, oxygen, sulfur, non-metallic inclusions. 
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BEHAVIOUR AVERAGE LOCAL ELECTROMAGNETIC FORCES ALONG THE ARC LENGTH  
IN THREE-PHASE ARC FURNACE 

 

Yachikov Igor Mikhailovich – D.Sc. (Eng.), Professor of the department of Computer science and programming, Nosov 
Magnitogorsk State Technical University. Phone: 8(3519)29-85-63. -mail: jachikov@mail.ru 

Vdovin Konstantin Nikolaevich – D.Sc. (Eng.), Professor, Head of the department of Materials Science and foundry, Nosov 
Magnitogorsk State Technical University. Phone: 8(3519)29-85-30. E-mail:  Vdovin@magtu.ru  

Larina Tatiana Petrovna – Assistant Professor, Department of Electrical and Electronic Systems Nosov Magnitogorsk State 
Technical  University. Phone: 8(3519)29-84-16. E-mail: tp_larina@mail.ru 

 
Abstract. A mathematical model for assessment of average integral action of main local electromagnetic forces attecting the 

three-phase EAF arc is reviewed. The direction of main local electromagnetic force vectors is shown and assessment of their average 
values along the length depending on the geometrical parameters of the arcs and the electrodes is given. 

Keywords: Three-phase arc furnace, electric arc, the electric arc column, the electromagnetic force, the resultant force. 
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MODELING OF THE FOUNDRY TECHNOLOGY FOR THE PRODUCTION  
OF CASTING "SEGMENT ECONOMIZER" 

 

Vdovin Konstantin Nikolaevich – D.Sc. (Eng.), Professor, Head of the department of Materials Science and foundry, Nosov 
Magnitogorsk State Technical University. Phone: 8(3519)29-85-30. E-mail:  Vdovin@magtu.ru  
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Kondratiev Ivan Sergeyevich – Student, Nosov Magnitogorsk State Technical University. 
Kulikov Vladislav Dmitrievich – Student, Nosov Magnitogorsk State Technical University. 
 
Abstract. The article presents the results of computer simulation of different technologies for the production of casting "Seg-

ment economizer". The possible types of defects formed during the crystallization process it in the form.  
Keywords: Heat exchanger, casting, gating system, shrinkage porosity, shrinkage cavities. 
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MODELLING OF THE FOUNDRY PRODUCTION TECHNOLOGY OF CASTING "ANCHOR" 

 
Vdovin Konstantin Nikolaevich – D.Sc. (Eng.), Professor, Head of the department of Materials Science and foundry, Nosov 

Magnitogorsk State Technical University. Phone: 8(3519)29-85-30. E-mail:  Vdovin@magtu.ru  
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fna87@mail.ru 
Ovchinnikova Marina Vyacheslavovna – M. Eng., Nosov  Magnitogorsk  State Technical University. E-mail: ovchinniko-

va_m@inbox.ru. 
 
Abstract. The article reviewed and modeled using a computer program LVMFlow 4.2 two options Gating-feeding system for the 

casting of "the anchor". After analyzing simulation data, determined that the classic supply of metal in the plane of the connector shape 
is the most viable option Gating system. With such a supply of metal implements the principle of directional solidification and therefore 
defects in the casting are not formed. 

Keywords: Rail fastening, casting, gating system, defects, modeling. 
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QUALITY OF GRINDING BALLS PRODUCED BY DIFFERENT 
METHODS 

 
Vdovin Konstantin Nikolaevich – D.Sc. (Eng.), Professor, Head of the department of Materials Science and foundry, Nosov 

Magnitogorsk State Technical University. Phone: 8(3519)29-85-30. E-mail:  Vdovin@magtu.ru  
Feoktistov Nikolai Aleksandrovich – Postgraduate Student, Nosov Magnitogorsk State Technical University. E-mail: 
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Kulikov Vladislav Dmitrievich – Student, Nosov Magnitogorsk State Technical University. 
Kondratiev Ivan Sergeyevich – Student, Nosov Magnitogorsk State Technical University. 
 
Abstract. Questions of manufacturing of the grinding balls from iron and steel produced by rolling and casting techniques are 

discussed in the article. Properties of the balls, obtained by different methods are presented and compared. It is established that a 
metal mold casting is the most inexpensive method of ball producing. 

Key wards: Balls, chill mold, sandy-clay form, cross-wedge rolling, casting, structure. 
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Abstract. The basic processes for industrial residuals disposal and recycling have been considered and the simplest and most 

promising process, such as briquetting, has been emphasized. Recycling of iron and zinc containing dust and sludge from EAF gas 
cleaning systems into steel- making processes is the most perspective solution to the problem of their disposal up to date; further-
more, it does not require a high capital expenditure and processing costs. Preference should be given to a common and reliable op-
tion for recycling of iron and zinc containing dust and sludge into the steelmaking processes in the form of slag-forming and metal 
charge (oxide and carbon) briquettes. 
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