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5 0,0020 0,0032 0,0153 0,0026 0,0029 0,017
6 0,0016 0,0029 0,0149 0,0015 0,0019 –
7 0,0016 0,0030 0,0117 – 0,0028 0,012
8 0,0015 0,0034 0,0140 – 0,0040 0,02

 3

-

- ,
.

R
C,

.

-
-
,

.

,
.

R
C,

.

-
-
,

.

,
.

R
C,

.

-
-
,

.
1 2,4 39,4 38,2 2,7 41,1 46,9 2,9 40,2 52,2
2 2,2 40,0 38,4 2,5 38,5 33,9 2,6 45,3 43,9
3 2,5 42,7 46,2 2,5 41,0 40,3 2,0 43,2 38,4
4 2,2 41,5 35,6 2,3 39,0 35,2 2,5 42,9 38,9

                                          ×500                                             ×500

                                       ×500
. 3. ,  ( ),

 ( )  ( )
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, -
-

. , 
[8], 

p Fb b b , (12)

0Fb  – ,
-

.

8

3F t F bb b , (13)

 – . 
 ±1 , 2 ; t – -

; bF – -
 (  6–12 ); b  – -

. -
, b  2,7  4,1 .

 1

, %
 Mn Si Cr Ni V Ti Al Nb Cu

0 , b c

 9045
08 0,04 0,23 0,03 0,03 0,05 – – 0,05 – 0,06 75,0 0,139 0,160 –3,328
08 0,10 0,33 0,07 0,10 0,10 – – 0,03 – 0,15 75,5 0,146 0,162 –3,421
08 0,09 0,33 0,07 0,10 0,10 – – 0,07 – 0,15 75,5 0,146 0,162 –3,421
08 0,08 0,30 0,06 0,10 0,10 – – 0,05 – 0,15 76,8 0,146 0,166 –3,510

13345
08 0,04 0,17 0,02 0,06 0,06 – – 0,02 – 0,1 72,3 0,137 0,146 –3,246

 1050
08 0,09 0,50 0,27 0,10 0,30 – – 0,02 – 0,30 77,7 0,162 0,161 –3,529
10 0,08 0,40 0,22 0,15 0,30 – – 0,03 – 0,30 78,5 0,159 0,162 –3,598
15 0,16 0,50 0,27 0,25 0,30 – – 0,02 – 0,30 79,8 0,166 0,172 –3,579
20 0,20 0,50 0,27 0,25 0,30 – – 0,02 – 0,30 79,9 0,168 0,176 –3,593

 380
0,12 0,38 0,10 0,30 0,30 – – 0,02 – 0,30 79,1 0,152 0,160 –3,602
0,18 0,53 0,10 0,30 0,30 – – 0,02 – 0,30 80,6 0,155 0,170 –3,651
0,18 0,95 0,15 0,30 0,30 – – 0,02 – 0,30 84,4 0,158 0,179 –3,698

 19281
10 0,11 0,70 1,0 0,75 0,65 – – 0,04 – 0,50 91,4 0,234 0,189 –3,943
17 0,18 1,25 0,5 0,30 0,30 – – 0,04 – 0,30 88,3 0,187 0,199 –3,764
09 0,11 1,55 0,7 0,30 0,30 – – 0,04 – 0,30 90,1 0,200 0,197 –3,757

 5521
A 0,18 0,70 0,25 0,30 0,40 – – 0,04 – 0,35 85,3 0,169 0,187 –3,827
A32 0,15 1,25 0,33 0,20 0,40 – – 0,04 – 0,35 88,4 0,173 0,193 –3,862
A36 0,15 1,25 0,33 0,20 0,40 0,10 0,04 0,05 0,35 88,4 0,173 0,193 –3,862

 5520
20 0,20 0,50 0,23 0,25 0,25 – – 0,05 – 0,25 82,2 0,167 0,189 –3,705
09 0,11 1,55 0,70 0,30 0,30 – – 0,04 – 0,3 90,1 0,200 0,197 –3,757
10 1 0,11 1,50 0,93 0,30 0,30 – – 0,04 – 0,3 89,3 0,223 0,198 –3,757
16 0,16 1,05 0,58 0,30 0,30 – – 0,04 – 0,3 86,7 0,193 0,195 –3,724

 6713
16 0,14 0,19 0,53 0,30 0,30 – – 0,04 – 0,28 78,7 0,188 0,178 –3,546
10 0,11 1,03 0,70 0,80 0,65 – 0,02 0,04 – 0,50 95,3 0,204 0,192 –3,986
15 0,17 0,60 0,60 0,80 0,45 – 0,02 0,04 – 0,30 89,9 0,195 0,194 –3,715

13 0,13 1,40 0,50 0,30 0,30 0,03 – 0,04 – 0,03 89,6 0,175 0,206 –3,308
17 0,18 1,35 0,50 0,30 0,30 0,03 – 0,04 – 0,03 89,3 0,178 0,210 –3,319
10 0,12 1,13 0,26 0,30 0,30 0,07 – 0,04 0,04 0,01 88,0 0,154 0,198 –3,286

 API 5L
52 0,13 1,33 0,48 0,10 0,10 – 0,03 0,04 0,04 0,10 84,8 0,176 0,197 –3,422
56 0,13 1,33 0,48 0,10 0,10 – 0,03 0,04 0,04 0,10 84,8 0,176 0,197 –3,422
60 0,13 1,33 0,48 0,10 0,10 – 0,03 0,04 0,04 0,10 84,8 0,176 0,197 –3,422
65 0,11 1,65 0,23 0,10 0,10 0,10 0,02 0,04 0,04 0,10 87,0 0,154 0,193 –3,497
70 0,11 1,65 0,23 0,10 0,10 0,10 0,02 0,04 0,04 0,10 87,0 0,154 0,193 –3,497
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EXPLOITATION OF MINERAL RESOURCES

UDC 539.375+376+386
Khlusov A.E. Investigation of rheological change in limiting value of deformation for failure of rock layers

and their contacts.
The article contains the results of laboratory investigations of rheological change in limiting value of deformation.

Failure results from long-duration exposure of rock layers and their contacts to loading. The obtained data may be used
for calculation of roof of mine working by the deformation values.

Fig. 10. Bibliogr. 11 names.
Key words: layered inhomogeneous roof, allowable deflection, rheology.

UDC 622.013.364.
Vokhmin S.A., Kurchin G.S, Majorov .S.To a question of definition of standard sizes of losses at anhydrite

extraction room and pillar mining working out system.
Standard thickness definition of a protective mineral layer depends on physic-mechanical properties of a mineral,

depth of conducting mountain works and size of lateral pressure is offered, examples are considered.
Fig. 1. Tabel. 4. Bibliogr. 9 names.
Key words: losses, room and pillar mining working out system.

UD  622.271.326
Gavrishev S.E., Kuznetsova T.S., Neckerova T.V. The method for basis parameteries of flank opencast by

underground of flank stock.
Optimal correlation geometric parameteries of flank of an opencast has big economic importance for combined

method of mining. In article before-is put method for basis parameteries of flank opencast by underground of flank
stock. This method is calculation of depth for an opencast with minimal common expenditures and with geomechanics
parameteries of flank opencast.

Fig. 4. Table 3. Bibliogr. 5 names.
Key words: parameteries of flank of an opencast, flank stock, optimal depth of an opencast, stability, combined

method of mining, angle of flank opencast, stability factor.

UDC 622. 272
Kalmykov V.N., Grigoryev V.V., Volkov P.V. Research of variants of systems of working out for dredging at

the onboard stocks at the combined geotechnology.
Technological schemes of development at the onboard stocks are designed. The economic estimation of the ac-

cepted systems of working out is resulted. Influence of various factors on the cost price of extraction of ore is shown.
Fig. 9. Bibliogr. 2 items.
Key words: at the onboard stocks, working out systems, an economic estimation.

UDC 621.879:622.271.4
Burmistrov K.V., Kolonyuk A.A., Argimbaev K.R. Selection of equipment sefs for excavation and loading in

the straitened circumstances of low horizons of opencast mines.
In the bottom horizon of open casts as well as in minor deposits the mining conditions can be regarded as strict.

They have the following peculiarities : working area reduction, increase in intensity and annual scope of works for new
horizons. As a result the operation of mining equipment goes down.
The article considers selection of mining and loading equipment complex to efficiently develop bottom horizons of the
large open casts and to increase efficiency of small deposits.

Key words: hydraulic excavator, shovel, small deposits, strict conditions, capacity, intensity.

UDC 622.831
Baryah A.A., Asanov V.A., Fedoseev A.K., Toksarov V.N., Evseev A.V. Geomechanical substantiation of

mining lag in simultaneous adjacent panels mining.
Optimal distance between mining fronts, which provide increase interburden layer stability, in simultaneous adja-

cent panels mining is specified in article.
Fig. 7. Bibliogr. 5 names.
Key words: heading-and-stall method, underground pressure, roof stability.
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METALLURGY OF FERROUS METALS. FOUNDRY ENGINEERING

UDC 669.141
Sheshukov O.J., Nekrasov I.V., Nevidimov V.N., Kuzjakin V.G., Ushakov M.V. A slag temperature mode of

ultra high power EAF and technological parameters of fusion.
Results of research of a slag mode of ultra high power EAF are presented. It is shown, that the temperature of a slag

cover essentially exceeds temperature of metal and makes on a course of the refining period 1650–1800° . A feature of
fusion is noted – formation of a biphase (slag-metal) zone in the s lag cover, which is determining a s ize of reactionary
surface «metal-slag». On the basis of data on temperature of slag in ultra high power EAF are drawn conclusions on
ways of improvement of slag foaming and refining properties of slags.

Fig. 2. Bibliogr. 10 names.
Key words: ultra high power electric furnaces, temperature of slag, slag foaming, biphase zone, metal dephosphori-

sation, polymeric model.

UDC 669.15-196
Vdovin K.N., Markevich A.V. The improvement of corrosion resistance and wear-resisting iron casting

properties.
Influence of alloying elements on a structure of melt, processes of crystallization and structure formation, physical-

mechanical and operational (were resistance, corrosion resistance) properties of low-carbon white cast iron is considered.
Fig.3. Table 3. Bibliogr.4 names.
Key words: cast iron, corrosion, acid, a chemical compound, modelling.

METAL FORMING

UDC 621.777: 621.777:22
Belyaev S.V. The kinematics of the asymmetric deformation zone for the process of combine rolling and ex-

trusion for the one and the two driving rolls.
The design procedure of the asymmetric deformation zone characteristics of process of combine rolling-and extru-

sion with the one and the two driving rolls is presented. The theoretical analysis for the received mathematical model is
performed.

Fig. 5. Bibliogr. 7 names.
Key words: the process of combine rolling and extrusion, wrought metal, kinematic process variables, the

asymmetric deformation zone, the design procedure.

UDC 621.771
Salganik V.M., Rymjantcev M.I., Tsybrov D.S., Solovyov A.G. The choice of slab size for hot strip mills.
Supervised different hot strip mills (HSM), the authors have developed the algorithm of slab size choice. New algo-

rithms were applied to the choice of effective roughing mill group layout in HSM 2500 MMK.
Fig. 4. Table 2. Bibliogr. 9 items.
Key words: hot strip mill, modernization, algorithm of slab size choice.

UDC 621.778
Uljanov A.G. Mathematical model for calculation of diameter of a whirtle plate in view of maintenance of

required maximum deviations of the calibrated steel.
The mathematical model is offered, allowing to count diameter of a whirtle plate in view of maintenance of re-

quired maximum deviations of diameter of the calibrated steel and forecasting of magnitude of elastic recovery of metal
at calibration.

Fig. 1. Table 1. Bibliogr. 8 names.
Key words: drawing, mathematical model, diameter of a whirtle plate, elastic recovery.

UDC 621.771.07
Belevskiy L.S., Ismagilov, R.R., Moskvin V.M. Influence of fold on strip at stresses in rolls of four-high stand

of cold sheet mill.
Influence of fold on strip at stresses in rolls of four-high stand has been investigated. The mathematical model,

which enables to determine stress state of rolls, has been developed. On the basis of the developed mathematical model
the load diagram of normal and tangential contact stress has been created.

Fig. 6. Table 1. Bibliog. 8 names.
Key words: cold mill, rolls, fold, stress.
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UDC 621.774
Kozlov A.V. Developing equipment for cold tube bending with flattening.
The article considers tools for cold bending 20–200 mm Ø tubes. Their performance is analyzed.
Fig. 5. Table 1.
Key words: pipe bending, flattening, bending equipment, performance.

TECHNOLOGIES OF MATERIAL PROCESSING

UDC 621.777
Gorohov Y.V., Solopko I.V. Reduction in power consumption during Conform continuous extrusion by

means of optimizing the form and size of tools.
There was developed a technique of complex optimization of deforming tool sizes for Conform continuous extrusion of

bars. According to the formulae obtained with the help of applying the calculus of variations elements, there were calculated
the optimal values of the size of a container cross-section, and those of its length, as well as of the die entrance angle. The
calculated data was verified by the results of the experiments carried out on the laboratory scale plant.

Fig. 4. Table 3. Bibliogr. 3 names.
Key words: continuous extrus ion, laboratory scale plant, concurrent processes, conform, container, deforming

tool, metal.

UDC 621.383.8
Vdovin K.N., Dubsky , Egorova L.G., Sozonov S.O. The speed device for measurement of a power dose

shooting from a de-tonatsionnoj gun.
In article the optical method and the device constructed on wasps-nove of this method, for measurement of speed

from 0–5000 km/s of any lokalizo-bathrooms of objects is described. Data on test of this device show it on-dezhnost,
stability and accuracy ( 2,5%).

Fig. 5. Table 2. Bibliogr. 3 names.
Key words: covering, detonation, a gun, updating, a dusting, a particle, a crystallizer.

STANDARDIZATION, CERTIFICATION AND QUALITY MANAGEMENT

UDC 621.771.014.07.001.57
Salganik V.M., Poletskov P.P., Kuhta Y.B., Egorova L.G. Quality management on the profile and flatness of

hot-rolled based on automated system.
In order to improve the quality of hot rolled steel sheet on the profile and flatness based on mathematical modeling

of four-high rolling systems and taking into account wear of backup rolls created and used an automated system of
management hot-rolled plate geometry (ASMHPG).

Fig. 6. Bibliogr. 2 names.
Key words: quality management, profile, flatness, the wear of rolls, mathematic model, the automated system

UDC 621.77
Golubchik E.M., Yakovleva E.B., Telegin V.E., Yashin V.V., Smirnov P.N. Improving the production of cold

rolled steel packing tape marks 30 2 through the use of adaptive mechanisms.
Analyzed the technological aspects of the production of cold-rolled strip. A model of the adaptation of quality indi-

cators tape to the expectations of consumers. The results of studies on optimizing the mechanical properties of cold-
rolled steel packing tape marks 30 2 depending on the the chemical composition and heat treatment technology.

Fig. 2. Table 7. Bibliogr. 5 names.
Key words: cold-packing tape, performance, adaptation, mechanical properties, tensile strength, elongation, tech-

nology.

UDC 621.771
Buzunov E.G., Rubin G.Sh., Mezin I.Ju. Description of steel wire zinc coating diffusion process on the basis

of constructive fractals theory.
The mechanism of zinc coating formation on steel wire can not be mathematically described by means of classical

geometry. Therefore constructive theory of fractals was used. This article describes the concept of fractals, notes the
importance of fractal theory in modern science and technology. Based on the theory of constructive fractals the rate of
zinc coating formation was. The dependencies between zinc-iron coating phases thickness and time of steel wire hot-dip
galvanizing was ascertained.

Fig. 2. Table 4. Bibliogr. 6 names.
Key words: fractal, zinc coating, diffusion, mechanism of coating formation, zinc-iron phases.
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UDC 62-503.57
Rubin G.S., Kamalutdinov I.M. The functional analysis of structure of properties of a geophysical cable

(Electro mechanical cable).
The method of the functional analysis allows to develop structure of properties of the product, reflecting functions

of separate properties in performance of its main useful function (MUF). Such approach essentially changes structure of
properties, supposes some inclusions of properties in structure, demands special methods of convolution of estimations.
On the basis of the made analysis new property of a geophysical cable – axial rigidity has been allocated.

Key words: a geophysical cable, the functional analysis, axial rigidity, moment of inertia.

MODELING OF METALLURGICAL PROCESSES

UDC 621.777
Sidelnik v S.B., Dovjenko N.N., Lopatina E.S., Vinogradov O.O., Bogdanov D.V., Arhipov U.A. Modeling of

process combination of casting rolling and pressing for solder alloys based on silver.
There were held modeling and experimental testing of process complex treatment for receipt rods from alloy PSR-40 to

produce solder wire. There are presented the results of measurements of energy-power parameters of process combination of
casting rolling and pressing, metallographic researches of structure of metal and data of mechanical properties of receipted
pressing products.

Fig. 7. Tabl. 1. Bibliogr. 3 names.
Key words: complex casting, rolling and pressing, modeling, drawing, structure, mechanical properties, alloys

based on silver.

UDC 669.162.001.57
Kurbatskaya E.M., Smirnov A.N., Sysoev N.P. The dynamic model of the iron and slag constituents mass

content.
In the given work it has been offered to view the cycloid of the blast furnace heat products chemical structure changes

as an integral characteristic which undergoes the influence of a large number of factors. The use of Fourier – transformation
to data series in investigation of the blast furnace operation cyclisity allowed to reveal latent cyclic changes of the parame-
ters in question and determine their periods. It has been determined that each chemical element mass content or each techno-
logical parameter participate simultaneously in several cyclic changes caused by different reasons. The comparative analysis
of the iron chemical elements mass content variation period and technological parameters oscillations periods reflecting the
blast furnace operation allowed to make a conclusion about the reasons for the iron chemical content dynamics. As there are
various reasons for such dynamics the factor analysis of the technological parameters has been used.

The authors offered a dynamic model describing the changes in iron and slag mass content. The use of the factor
analysis and the analysis of the oxidation – reduction processes taking place in the blast furnace made it possible to ex-
plain the total various oscillation periods set of the blast furnace technological parameters and classify the working
space temperature zones.

Fig. 3. Table 1.
Key words: blast furnace, the iron discharged, periodical chemical composition changes in the iron, Fourier – trans-

formations.

ECONOMICS, MANAGEMENT AND PRODUCTION MARKET

UDC 658.14117.011.2
Zhuravin S.G., Solomatina A.S. The balanced scorecard – effective tool for company management.
Nowadays, an effective tool for company management is a Balanced Scorecard, which allows the realization of

long-term objectives and company development strategies on the basis of an estimation of financial and non-financial
indicators of activity. This article describes the basic postulates of the given concept, the history of its creation, and the
results of its introduction.

Fig. 2. Bibliogr. 11 names.
Key words: system, strategy, indicators, perspectives, objective.
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