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 380, -
 ( , Mn, Si, S, P, Cr, Ni, Mo, Cu); 

 q3.20–q3.23 – -
,  ( , , 5,  ); 

 q3..24 – ; 
 q3.25 – ; 
 q2.26–q2.32 –  

, , , , 
, , ); 

 q3.33 –  
 ( , ± ); 

i=4  q4.1 – -
, ± . 

-
, 

500  
 3 . 

 q3.1–q3.9  
, , 

, -
. -

,  q2.5,  
q3.26–q3.32 -

,  
, .  

, -
. ,  (4) -

: 

 Po =  (Pij Wij); i, j = 3.1–3.9, 3.26–3.32 (5) 

 Pij = F(Kij
(B)) – F (Kij

))  

 W = 1,  Ri,j,  [ R ]i,j,  Ri,j,  [ R ]i,j, ; 
 W = 0,  Ri,j,  > [ R ]i,j,  Ri,j.  > [ R ]i,j, . (6) 

 
) -

 (2) W = 1  [p]ij. 
-
. 
 

 (4), 
 

-
,  

 

 ij ijP = X , ij ijP = X , ij ijW = X . (7) 

 Pij -
 [K ),  )], -

 = f( Q , S, K ), )). 
K ) ) -

, Q  S  -
. -

-
 

 

i = 0 i = 1 i = 2 i = 3 i = 4 
  q2.1 q3.1–q3.9 

q3.10–q3.19  

 q1.1 q2.2 
q3.20–q3.23 

q3.24 
q3.25 

 

q0  q2.3 
q2.4   

 q1.2 q2.5 q3.26–q3.32  
 q1.3 q2.6   
  q2.7 q3.33 q4.1 
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 5 
 

  
        qi 

1 2 3 4 5 6 7 8 9 
 3,50 4,40 2,00 3,90 1,00 3,43 121,22 0,49 
 4,20 4,70 3,00 3,10 2,50 3,12 345,14 1,40 
 4,20 3,75 2,00 3,40 1,00 3,87 102,89 0,42 
 4,20 4,30 3,00 4,60 2,00 3,64 436,20 1,77 
 3,85 4,72 4,00 4,20 2,60 4,20 869,76 3,54 
 3,85 4,00 3,00 3,70 2,00 3,51 315,54 1,28 
 4,20 3,00 1,00 4,50 1,00 4,14 60,09 0,24 
 4,20 3,50 2,00 3,70 1,00 4,56 122,30 0,50 
 4,20 3,50 2,00 4,60 2,00 3,83 250,85 1,02 
 3,50 4,72 5,00 3,40 4,60 4,06 1502,06 6,11 
 3,50 2,50 1,00 3,90 1,00 3,94 41,92 0,17 

 4,85 4,75 4,00 4,20 3,50 3,65 1024,30 4,16 
 4,85 4,40 4,00 4,35 4,80 4,10 1511,55 6,14 
 4,85 4,75 4,00 4,60 4,70 2,97 1224,87 4,98 
 4,85 4,50 4,00 4,60 3,40 4,34 1226,65 4,99 

  
 4,19 4,10 2,93 4,05 2,47 3,82 610,35 2,48 

. qi
max = 12,72. 
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Processing and Utilization Technologies  
of Formations and Wastes 

UDC 622.7`17–9:658.511 
Medyanik N.L., Kalugina N.L. Varlamova I.A., 

Strokan A.M. Methodology of Developing Resource 
Reproducing Technologies of Technogenic Hydro-
mineral Raw Materials Reprocessing. 

The authors worked out a methodology of developing 
resource reproducing technologies of technogenic hydro-
mineral raw materials reprocessing. The methodology con-
sists of four interconnected levels such as information-and-
analytical, instrumental, technological, ecological-and-
economic, using the principle «structure-property/activity-
property». It reflects the multistage hierarchy and interde-
pendence of scientific generalizations of different stages, of 
objects and research methods of quantum-chemical, phys-
icochemical and technological properties of both recover-
able valuable elements (heavy metals) and recovering 
agents (precipitators, collecting agents, foaming agents, 
oxidizers, etc.). It also dwells on the study of recovering 
processes (precipitation, coagulation, flocculation, oxida-
tion, flotation and electro flotation), efficiency control of 
heavy metals recovering by means of purposeful selection 
of collecting agents, salvage of secondary products. 

Fig. 1. Bib liogr. 5 names. 

Key words: methodology, technogenic hydro-mineral 
raw materials, heavy metals, ionic flotation, electro flota-
tion, neutralization, coagulation, flocculation, oxidation, 
quantum-chemical and fractal modeling, collecting agents, 
electrode design. 

UDC 622.271.75: 622:882 
Melnikov I.T., Kutlubaev I. ., Surov .I., Mel-

nikov I.I., Vasilyev .P., Plotnikov D.P., Shevtsov N.S. 
Development of determination methods of rational 
parameters for tail-storing and dump rocks. 

In the article the authors offered methods of deter-
mining rational parameters of tailings storage and dump, 
providing maximum capacity of dump areas taking into 
account various factors. The capacity of tailings storage 
and external dumps are determined by a number of vari-
ous geotechnical factors: physical and mechanical proper-
ties of the outside dump and basis, the form and area of 
the land allotment, local topography, the influence of hy-
drodynamic fo rces. 

Taking into account the non-uniform structure of the 
damming up – a filtering and screening area of the bottom 
sediments pond and connecting zone – a feed area of the 
filtration flow, the choice of efficient drainage system make 
it possible to use hidden reserves and enlarge the capacity of 
tailings storage by 25–30%. Application of the developed 
method makes it possible to increase capacity by 40 % on 

the stage of the dump construction that results in reducing of 
environmental pressure. The developed methods can be 
used during the design of technological mining structures 
and in the process of specialists training. 

Fig. 4. Table 1. Bib liogr. 8 names. 

Key words: physical-mechanical properties of rocks, 
safety factor, outside dump, tailings storage, capacity, fil-
tering, drainage. 

Metallurgy of Ferrous, Non-ferrous  
and Rare Metals 

UDC 669.162.262.3 
Sibagatullin S.K., Majorova T.V. The increase of 

gas flow performance in a blast furnace as a result of 
the increase of total pressure drop through the fur-
nace height. 

The improvement of process distribution uniformity 
through the furnace height as well as distribution uniform-
ity of charge materials across the furnace make it possible 
to raise total gas pressure drop in the blast furnace during 
the smooth descent of the charge and it results in higher 
productivity and decrease of specific coke consumption. 
The authors offered an indicator characterizing the energy 
efficiency of a gas flow.   

The improvement of distribution uniformity of mate-
rials across the furnace cross section increases gas flow 
performance. 

Fig. 3. Bib liogr.5 names. 

Key words: blast furnace process, gas pressure drop, 
blast intensity, materials distribution through the furnace 
height and cross section, gas flow performance, character-
istics of blast furnace smelt ing. 

UDC 621.74:669.13 
Andreev V.V. Physical and chemical basics of 

graphite inclusions formation in high-strength cast iron.  
The author studied physical and chemical characteris-

tics of iron melts that cause formation of different kinds of 
graphite during solidification. Structural and quenching 
method was applied to find out solidification characteristics 
of cast iron with different kinds of graphite, sequence of 
separate phases precipitation as well as formation of struc-
tural elements and their growth during the melt solidifica-
tion. Methods of ion etching and deep electrolytic etching 
were used to study the internal structure and physical con-
figuration of vermicular graphite inclusions in cast iron.  

Fig. 7. Table 1. Bib logr. 9 names. 

Key words: cast iron, graphite, surface tension, chemi-
cal composition, structure, solidification. 
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Foundry Engineering 

UDC [621.745.55:669.046.516]:669 
Kolok oltsev V.M., Shevchenko A.V. Properties 

improvement of castings of special purpose white cast-
irons by means of refining and melts modifying. 

The authors study the influence of various materials 
on the structure and properties of cast-irons in this re-
search work. Opt imum quantities of modifiers providing 
the maximum improvement of properties are defined. 

Fig. 10. Table 1. BibIiogr. 2 names. 

Key words: modifier, pig-iron, refining, structure, in-
crease, properties, wear resistance, heat resistance, melt. 

UDC 621.744.3:539.4:001.891 
Savinov A.S., Tuboltseva A.S., Sinitsky E.V. Re-

search of deformation ability of sandy-argillaceous 
mixtures. 

The purpose of the research work was database expan-
sion in the field of greensand and dry sandy-argillaceous 
forming mixtures pliability depending on the binder content, 
degree of compaction, humidity, loading. The obtained data 
was subjected to neural network processing and as a result, 
neural network multilayer models were developed. 

The development of this mathematical tool is aimed 
at modeling of boundary conditions of force interaction 
between the solidifying casting and the mold during crys-
tallization and cooling that will eventually reduce wastes 
due to sandbuckle and hot cracks of casting. 

Fig. 4. Bib logr. 6 names. 

Key words: sandy-argillaceous mixtures, deformation 
capacity of the mixture, modeling, force interaction, a tool 
for studying deformation capacity 

UDC 621.746.5.047 
Kazakov A.S., Stolyarov A.M. Adjustment of the 

calculation model of secondary cooling mode for a 
continuous cast slab. 

The adjustment of the calculation model of secondary 
cooling mode for a continuous cast slab was carried out 
taking into account internal cooling of rollers. The accu-
racy of adjustment was estimated on experimental data. 

Fig. 1. Table 2. Bib liogr. 2 names. 

Key words: slab, secondary cooling, internal cooling 
of rollers, model, ad justment. 

UDC 621.771:621.777 
Zagirov N.N., Anikina V.I., Usynina G.P., Yurikov 

A.S., Ivanov E.V. Manufacturing scheme of alloyed 
rod production of silumin chip without its remelting. 

One of the power saving options for processing silu-
min ch ip into bars and wire is presented in the article. The 
manufacturing scheme includes hot briquetting, extrusion 
and cold drawing. Each operation performed with certain 
parameters influences the structure and properties of the 
products. Together they provide necessary inoculating 
effect that was proved by the results of semi-industrial 
testing of low-pressure casting of aluminum automobile 

wheel rims. 
Fig. 8. Table 2. Bib liogr. 5 names. 

Key words: chip, silumin, briquetting, extrusion, draw-
ing, structure, mechanical properties, modification. 

Material Science and Thermal Metal Treatment 

UDC 544.344.3-16: 546.72: 546.11 
Mirzayev D.A., Okishev K.Yu., Shaburov A.D. In-

teraction of Hydrogen with Substitutional Impurities 
in Alpha Iron.  

On the basis of experimental data obtained from dif-
ferent authors values of interaction energy between hy-
drogen and substitutional atom in -Fe matrix for short 
range model are defined. The elements can be placed in 
the following sequence where their interaction with hy-
drogen weakens: Pd, Ti, V, Pd, Mn, Si, W, Ni, Mo, Ge, 
Cr, Al. For Ti, V, Pd the interaction parameter is –16…–
19,5 kJ/mole, this should sharply increase the hydrogen 
solubility in the appropriate alloys under low temperature. 

Fig. 2. Table 2. Bib logr. 24 names. 

Key words: iron, hydrogen, Fe–Me–H alloys, solubility. 

Nanomaterials and Nanotechnology 

UDC 621.778 
Korchunov A.G., Chukin M.V., Polyakova M.A., 

Emaleeva D.G. Engineering principles of continuous 
manufacturing process of steel wire with ultrafine-
grained structure. 

Method of EPA free broaching is suggested for pro-
ducing of wire with ultrafine-grain structure. Principles of 
continuous technology engineering with the application of 
this method for producing of steel wire with ultrafine-
grain structure are developed. Practical realization of EPA 
drawing is obtained by installation of required quantity of 
technological tool kits with developed construction on a 
multip le drawing mill. 

Fig. 2. Bib logr. 5 names. 

Key words: steel wire, ultrafine-grain structure, con-
tinuous scheme of intensive plastic deformation, EPA free 
broaching, technology design principle. 

UDC 620.17: 539.52: 539:374 
Zherebtsov Yu.V., Samoilova A.Yu., Zagirov T.M., 

Enikeev F.U. Determination of superplastic properties 
from the results of constant pressure forming of rectan-
gular membranes. 

Some procedures for determining the rheological val-
ues of superplasticity K , m  and n form defin ing relation-
ship =K m n are suggested. Here  is the flow stress 
while  and  are the strain and strain rate respectively. 
The durations of constant pressure forming of rectangular 
sheets are used as input data into the procedures devel-
oped. The values of the material constants, K , m  and n, 
are then used as input data into the finite element software 
intended to solve the boundary value problems in the me-
chanics of superplasticity. The procedures suggested have 
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been tested by means of are check problems. The values 
of material constants, K ,  m  and n, for the commercial 
titanium alloys Ti-6Al-4V are determined by using the 
procedures developed. 

Table 1. Bibliogr. 20 names. 

Key words: superplasticity, rheology, superplastic form-
ing, rectangular membrane. 

Standardization, Certification and Quality 
Management 

UDC 669.14.018.291.3 
Nalivaiko A.V., Steblov A.B., Tulupov O.N., Kin-

zin D.I. Development of complex quality criterion for 
reinforcing bar steel and justification of rational ap-
plication of slitting pass at domestic mini-mill. 

The research work was carried out in order to im-
prove production technology, mechanical properties and 
consumer qualit ies of reinforcing bar. The authors tried to 
calculate the influence of technological parameters on the 
quality of ro lled stock. 

A complex criterion for evaluating the quality of rein-
forcing bar has been developed for GUP "LPZ", which 
can be adapted, refined and improved in the process of 
technology development at the mill. 

Analysis of the developed complex quality index 
showed that the use of slitting rolling process ensures the 
best quality when the rolled stock is divided into 3 
strands. On this b sis the appropriate roll pass design has 
been developed for rolling reinforcing bar  10, 12 and 
14 using slitting rolling. This roll pass design makes it 
possible to manufacture profile  10 and improves the 
performance of the mill by 60 and 40% when rolling rein-
forcing bars  12 and 14, respectively. 

Fig. 1. Table 1. Bib liogr. 1 name. 

Key words: ro ll pass design, shape rolling, effective-
ness, reinforcing bar, complex efficiency index, slitt ing 
process. 

UDC 658.562 
Moller A.B., Limarev A.S., Loginova I.V. Quali-

metry estimation of personnel competence of a metal-
lurgical enterprise. 

Operating efficiency of a metallurg ical enterprise de-
pends on personnel qualificat ion level. Qualitat ive per-
formance of personnel may be assessed by using quantity 
indices. One of such indices is the complex index of per-
sonnel competence. 

Table 5. Bibliogr. 5 names. 

Key words: quality management system, personnel 
competence, competence estimation, qualimetry estimation. 

Power Supply of Metallurgy, Energy Saving  
and Heat Power 

UDC 621.313 
Mugalimov R.G. The concept of energy efficiency 

of induction motors and electric drives based on them. 

The author develops the concept of energy efficiency 
improvement of induction motors and electric drives us-
ing the phenomenon of currents ferroresonance in elec-
tromagnetic devices. The proposed idea makes it possible 
to reduce current consumption by 10–15%, increase cos  
to 1 and improve energy efficiency by 13–20%. 

Fig. 4. Table 1. Bib liogr. 9 names. 

Key words: energy efficiency, concept, induction motor, 
ferroresonance. 

UDC 621.311.1:658.26 
Bulanova O.V., Malafeev A.V., Ahmethanov A.M. 

The study of generators static stability of JSC «Magni-
togorsk Iron and Steel Works» power stations operat-
ing in parallel with power supply system. 

The problem of calculation the limit of power gener-
ated by in-plant power stations was considered. Genera-
tors static stability of JSC «Magnitogorsk Iron and Steel 
Works» power stations was studied. 

Fig. 3. Table. 1. Bibliogr. 2 names. 

Key words: in-plant power station, static stability, re-
serve coefficient, actual limit of transmission capacity, 
method of successive equivalenting, method of successive 
loading, power-supply system. 

Construction Materials and Structural  
Engineering in Metallurgy 

UDC 691:539.3/4 
Krishan A.L., Troshkina E.A., Kuzmin A.V. Im-

provements of calculation of concrete filled steel tubes 
durability. 

The article considers the procedure of calculation of 
durability and an estimation of tensely – deformed condi-
tions of concrete filled steel tubes (CFST). Calculation of 
durability of standard cross-sections CFST is offered to be 
made on the basis of nonlinear deformat ion model of rein-
forced concrete taking into account features of warping of 
concrete kernel and a steel shell in conditions of a three-
dimensional stress state. 

The calculation of standard cross-sections CFST dura-
bility is carried out in two stages. At the first stage they cal-
culate dependences between pressure and deformations of 
an axial direction in a concrete kernel and steel shell at 
short-term action on the pipe-concrete element when central 
load is applied. At the second stage durability check of ec-
centric loaded CFST is made using the standard technique. 

The calculation is carried out according to the provi-
sions published earlier. 

Fig. 3. Bib logr. 5 names. 

Key words: concrete filled steel tubes, nonlinear de-
formation model, transversely isotropic material, strength 
calculation. 

UDC 628.1:658.562 
Harchenko O.A., Matveeva G.N., Mihajlovsky V.N. 

Optimisation of water supply systems of industrial 
enterprises. 
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Problems of water supply and rational use of fire-
potable water are considered, the basic ways of its econ-
omy are offered. The authors defined the kinds of losses 
in water supply systems and recommended some power 
saving measures. 

The mathematical model of hydraulic operating 
modes optimization of water supply systems was devel-
oped. The results of improvement of water supply of the 
industrial enterprise are g iven in the article. 

Fig. 6. Table 1. 

Key words: systems of water supply, mathemat ical 
model, hydraulic operating. 

Economics, Management and Production Market 

UDC 332.12 
Bessonova J.A., Slukina S.A. Different Ap-

proaches to Es timation of Efficiency of Integrated 
Structures Forming and Operation. 

In order to develop an effective control mechanis m of 
integrated structures, one should be able to provide quan-
titative estimat ion of efficiency of forming such structures 
and their restructuring as well as operation and involving 
separate enterprises into them. The analysis of current 
approaches to the estimation of efficiency of restructuring 
and operation of integrated structures made it possible to 
establish the basic estimated figure, the increase of net 
current value of cash flows. 

Bibliogr. 8 names. 

Key words: integrated structures, restructuring, net 
current value of cash flows, efficiency, methods, technical 
approach 

UDC 332.135:005.52 
Polikarpova M.G. Parametric modeling of the in-

tegration activities of economic sectors of the Russian 
Federation. 

In this article we proposed a developed economic and 
mathematical model of the Russian Federation economic 
sectors according to their level of integration activities on 
the basis of splitting of mixtures of the probabilistic dis-
tributions. On the basis of the material concerning merg-
ers and acquisitions (M&A) for the period from 2008 t ill 
2009 we singled out several typical categories of integra-
tion transactions in the terms of financial and economic 
crisis and categories of strategic players who won due to 
M&A transactions in the period of crisis. On the basis of 
the submitted analysis it is possible to work out measures 
of government policy for the purpose of effectiveness 
growth of integration activities among different sectors of 
Russian economy. 

Fig. 5. Table 6. Bib liogr. 7 names. 

Key words: integration activities, parametric model, 
mixture of the probabilistic distributions, financial and 
economic crisis. 
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