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 1

Fe Cr Ni SiO2 Al2O3 CaO MgO
66,09 4,10 1,35 1,05 0,91
34,43 0,97 0,49 15,47 6,61 8,35 2,31

10,6 86,5
8,51 46,2 17,2 7,40 3,11

0,51 0,12 53,3 0,73

 2

, %
,

%
,

%
, ,

%
+MgO)

(SiO2+Al2O3

1 6,00 10,00 26,25 300,00 19,00 1,0
2 6,00 6,00 26,25 300,00 19,00 1,0
3 3,60 10,00 26,25 300,00 19,00 1,0
4 3,60 6,00 26,25 300,00 19,00 1,0
5 6,00 8,00 35,00 300,00 17,00 1,0
6 6,00 8,00 17,50 300,00 21,00 1,0
7 3,60 8,00 35,00 300,00 17,00 1,0
8 3,60 8,00 17,50 300,00 21,00 1,0
9 4,80 10,00 35,00 300,00 17,00 1,0
10 4,80 10,00 17,50 300,00 21,00 1,0
11 4,80 6,00 35,00 300,00 17,00 1,0
12 4,80 6,00 17,50 300,00 21,00 1,0
13 4,80 8,00 26,25 300,00 19,00 1,0

. 1. :
1 – ; 2 – ; 3 – ; 4– ;

5 – ; 6 – ; 7 – ; 8 – ; 9 – 
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40–25,
%

25–10,
%

10–5,
%

5–0,
%

-

, %

. .
-

, 2

1 27 38 14 21 78,82 1,680
2 18 43 19 19 80,63 1,464
3 18 44 21 18 82,29 1,539
4 24 38 18 20 80,23 1,410
5 26 48 14 13 87,11 1,657
6 24 41 17 18 81,81 1,515
7 27 44 15 15 85,33 1,512
8 25 36 16 22 77,86 1,417
9 31 42 15 13 87,49 1,671
10 25 44 14 17 83,10 1,542
11 19 43 17 21 79,33 1,461
12 17 40 21 22 78,06 1,373
13 26 44 12 18 82,26 1,611

. 2. 
 26,25% 

. 3. 
 35% 

 4

Fe Cr Ni CaO MgO SiO2 Al2O3 MnO TiO2 P  S
2.1 45,24 0,89 0,44 15,56 2,63 12,52 5,18 0,42 0,312 0,117 0,058
2.2 45,38 0,92 0,45 15,95 2,78 12,82 5,28 0,45 0,325 0,119 0,062
4.1 44,49 0,85 0,42 15,46 2,89 12,79 5,11 0,47 0,289 0,110 0,048
4.2 44,52 0,87 0,44 15,37 2,93 12,72 5,03 0,43 0,295 0,116 0,051
5.1 45,45 0,92 0,41 15,26 2,70 12,46 5,57 0,44 0,376 0,134 0,071
5.2 45,55 0,95 0,42 15,53 2,80 12,96 5,38 0,46 0,326 0,121 0,065
9.1 45,33 0,91 0,45 15,83 2,68 12,58 5,47 0,49 0,342 0,120 0,059
9.2 45,03 0,84 0,42 15,94 2,67 13,04 5,51 0,46 0,334 0,128 0,061
11.1 45,13 0,93 0,44 16,0 2,91 13,11 5,24 0,47 0,300 0,112 0,051
11.2 44,94 0,91 0,4 15,93 2,97 13,03 5,32 0,47 0,312 0,119 0,064
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AAABBBSSSTTTRRRAAACCCTTTSSS

THE DEVELOPMENT OF MINERAL DEPOSITS
UDC 622.8
Osintsev V. A., Berkovich V. M., Sharaev D. V. Extraction of ore in thrust dangerous conditions at

NUBO mines.
The special accuracy was reached with mining impacts due to the reduction of mining works at NUBO

mines. The article suggests some variants of development chamber system of artificial foundation to increase
safety of clearing works.

Fig. 4. Table 1. Bibliogr. 5 names.

UDC 663.634.82:622.73
Shadrunova I. V., Kutlubaev I. .,  Kolodezhnaya E. V. The analysis of power interaction in the

rock destruction in impact crushers.
The article suggests the material loading diagram referring to the impact centrifugal crushers with the

power caused by inertia. This power influences the still rock specimen. The loading diagram allows to repre-
sent power interaction physics more adequately and define the inertial crushers parameters rationally due to
the distributed character of inertia loads.

Fig. 2. Bibliogr. 3 names.

UDC 622.794.22
Kutlubaev I. M., Monakov A. S., Sadykov V. H., Tretiak B. A., Usov I. G. The analysis of the blow-

ing mode influence on the drain humidity in ore concentrate dehydration.
This article contains the experimental research results of blowing process in the impulse mode in ore

concentrate dehydration at the disc vacuum-filter.
Fig. 3. Table 1. Bibliogr. 4 names.

UDC 622.27
Pauk L. G., Gioeva A. K. The methods of ore output indicators in the caved ground.
The article suggests the  defining methods of dilution in the horizontal ore interaction with the overlap-

ping rocks. It a lso suggests that the dose ellipsoid consist of rock and ore.
Fig. 5.

UDC 556.3
Kusova Zh. G. The development of thermomineral water deposits as the most ecological and effi-

cient method of complex resource usage.
The researches are carried out in the sphere of geothermal potential of North Osetia-Alania. The results

confirm the territory efficiency for practical resource usage.

UDC 622.672
Zubkov A. A. The application improvement of chamber system development with the foundation

of worked space.
The article gives the methods of increasing intensity of deposits refinement in the application of chamber

system development with the foundation of worked space. The authors estimate the influence of these meth-
ods on production capacity at the mining enterprise in terms of embedded ore deposits at the one of the cop-
per-sulphide Ural deposits. The analysis of the given results shows that the applied methods  increase the
deposit refinement intensity for 55% in relation to the correspondent output technology and stabilize the ore
volume output in time.

Fig. 3. Table 3. Bibliogr. 5 names.

UDC 622.235.6
Neugomonov S. S. The parameters calculating method of the drilling-and-blasting in the fractured

ore breaking.
The article suggests the parameters calculating method of the drilling-and-blasting for ore disrupted mass
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based on the theory of rock dislocation critical speed. The article shows the results of the given methods con-
firming their application.

Table 2. Bibliogr. 6 names.

UDC 662.74.769.063:622.333
Petukhov V. N., Sablin A. V., Lavrinenko A. A., Unash A. A. The research of coal flotation with

different mineral content using a new collector reagent.
New efficient methods for the increased coal flotation were carried out using absorptive process re-

searches in coal flotation. The researches of the pure chemical absorption show that the investigated hydro-
carbon clauses are found in the upper row (alkanes –  olefines – arenes) depending on time of their coal sur-
face holding. It is in a good correlation dependence with their flotation activity.

The research results of the thermodynamical parameters of the pure chemical absorption allow to choose
a new collector reagent – cube production drain of isopropylbenzol. Its application instead of the collector
TC-1 improved the coal flotation indicators.

In Kuzbass coal flotation with different mineral content the concentrate output in using cube production
drain of isopropylbenzol increased for 3.7-5.3% in the simultaneous decrease of the collector output for 25%
in comparison with TC-1 application. A new collector is recommended for production tests at the UOF.

Fig. 1. Table 2. Bibliogr. 4 names

UDC 65.016.7:622.012.2
Ryabkov N. V., Dovzhenuk A. S., Khazhiev V. A., Zakharov S. I. The correlation of personnel mo-

tivation and transformation results at the coal mine in terms of underground rail transport.
The article considers the connection of personnel motivation and transformation results at the coal mine.

The given scheme of  head and personnel motivation provides the planned results. The actual example
proves the transformation results of underground rail transport.

Fig. 2. Table 3.

UDC 622.684:656.13
Zakharov S. I., Serebryakov M. A., Zhukov A. L. The time account of the open-cut transport  work.
The article is devoted to the analysis of existing systems of the open-cut transport work account at the

coal mining enterprises and the practical recommendations for their improvement.

METALLURGY OF FERROUS, NONFERROUS AND RARE METALS
UDK 622.785:669.162.1.045
Vyatkin A. A., Istomina T. V., Dmitrieva E. G. Gostenin V. A., Sen’kin K. V., Savinov V. U. Circle

Cooler Operation Improvement at Sinter Plant No.3, JSC "Magnitogorsk Iron and Steel Works".
The operation of a circle cooler without spillage pans improves  thermal and gas-dynamic parameters in

comparison with the results of spillage pans production.
Fig. 4. Table 1.

UDC 622.785
Zavodyanyi A. V., Druzhkov V. G., Prokhorov I. E. The research of sintering process of nickel-

bearing brown (hydrated) iron ores in laboratory conditions.
The article gives the results of nickel-bearing brown iron ores sintering with a new filler- intensificator. It

is established, that the magnetite concentrate with high enrichment SSGPO in quantity (amount) of 5% mass
contributes to the productivity growth in 1,4 times and the durability increase of (drum-type number) ag-
glomerate up to 85–87%.

Fig. 4. Table 4. Bibliogr. 6.

METAL FORMING
UDC 621.73
Smirnov O. M., Tulupov S. A., Tsepin M. A., Lisunets N. L., Begnarsky V. V., Ngueng Chiong An.

Reological models as a basic element for modelling of metal forming processes.
Different processes of metal forming can be considered in correspondence with such essential peculiari-

ties as structure, properties, changes in the structure of deforming metals, temperature of deformation, and its
changes, dependence of  current pressure on the degree and speed of deformation, temperature and structural
parameters, etc.
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All these combined features define reological reaction of a deformed metal and the data bases of reologi-
cal parameters defining the correlation in the equation system of continuous medium mechanics used for
mathematical and computer modelling of the heat treatment in a cold, warm, hot and superflexible condition.

Considering these features, authors present some basic elements of reological analysis in the  formation
of data bases for models of different mediums. Among them there is a classification of metal materials as
deformation objects, classification of deformation ways depending on temperature modes, a thermo-kinetic
card of processes of metal forming, etc. As a result this analysis shows a number of reological models con-
nected with certain thermomechanical modes of forming and structure of metal which can be used as basic
elements of systems for the software in modelling of these processes.

Fig. 5. Table 2.
UDC 621.97
Kadoshnikov V. I., Reshetnikova E. S., Reshetnikov L. V., Kochukov S. V. The improvement of the

tool and mathematical modelling process of flange bolt heads formation.
The main task in designing the technological processes of any kinds of fixing products by cold volumet-

ric punching is to provide the required goods quality at the minimal production expenses. The bolts with a
flange allow to refuse to use washers in a junction. They provide a reliable latching at an inhaling. The article
is devoted to the tool improvement for manufacturing high-quality flange bolts and contains the mathemati-
cal model of formation process of six-sided head bolt by reducing.

Fig. 3. Bibliogr. 5 names.

CASTING PRODUCTION
UDK 621.793.71:669.248.7
Vdovin K. N., Dubsky G. A., Astapov E. N., Nefed’ev A. A. The thermophysical properties of deto-

nationally sprayed nickel at copper bars of CCM crystallizer pans.
Currently, the methods of gas-thermal coating are in a great demand. One of these methods is detona-

tional spraying which is considered to be more efficient in the production of relatively thick and mechani-
cally solid coverings. The main advantage of the method is a very high speed of spraying elements reaching
up to 800÷1300 m/sec.

The thermophysical properties of nickel sprayed at copper according to the given technology are re-
searched. The samples were made and exported by CJSC “Uralengineering”. Thermal conductivity, diffusiv-
ity and capacity were measured at the experimental unit.

Fig. 5. Bibliogr. 2 names.

METAL TREATMENT TECHNOLOGY
UDC 621.777.073
Ogarkov N. N., Zaletov U. D., Kanaev D. P.,  Min’ko D. I.  The increase of heading tool hardening

by the method of finishing-strengthening treatment.
The influence of ball-bearing and electrochemical polishing on the heading tool hardening is studied.

Multiball-bearing constructions and electrochemical polishing sets for finishing-strengthening treatment of
heading tools are developed in conformity with JSC “Magnitogorsk Iron and Steel Works – Metalwear” con-
ditions.

According to the experimental results at JSC “Magnitogorsk Iron and Steel Worcs – Metalwear” the
hardening of slugger punches by ball-bearing is 1.3 times and by electrochemical polishing is 1.8 times more
then factory standards of hardening.

Fig. 5. Table 1. Bibliogr. 5 names.

MATERIAL SCIENCE AND METAL HEAT TREATMENT
UDC 621.785.01:621.882.21
Nosov A. D., Chukin V. V., Sokolov A. A., Guseva E. N., Vakhitova F. T. The features of techno-

logical process of self-tapping screw by thermochemical treatment in the conditions of public corpora-
tion "MMK-Metalwear".

The adjustment of thermal operating modes for the carbonitriding aggregate at the “Automation Service”
firm. The sample of quality control. The assessment of product conformity of controlled variables in accor-
dance with the standard requirements. The test analysis. Suggestions on optimization of product quality.

Table. 1.
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UDC 621.762
Pimenova N. V. The development and research of Cu-Cr composite material for electric contacts

of vacuum switches.
The Cu-Cr composition with optimum properties for electric contacts of vacuum switches is determined.
Fig. 5. Bibliogr. 5 names.

NANOMATERIALS AND NANOTECHNOLOGIES
UDC 621.778.014-426:620.172.242
Chukin M. V., Emaleeva D. G. The influence of heat treatment on the structure evolution and steel

wire properties in the process of equal channel angle broach.
Recently, one of the most progressive directions is the development of nanostructural and ultra small

grained materials production with the unique combination of physical and mechanical properties. The pre-
sent work is aimed at optimizing treatment modes of long-measured billets developed by the method of equal
channel angle broach that form the ultra small grained structure of long-measured billets surface and control
material properties in the continuous technological process. The article gives the main research results of
preliminary heat treatment influence on the evolution structure and steel wire properties of equal channel
angle broach.

Fig. 2. Table 1. Bibliogr. 2 names

THE ECOLOGY OF METALLURGICAL BRANCH.
UDC 66. 074. 6
Cherchintsev V. D., Gusev A. M/, Afonin I. A., Drobny O. F. The reconstruction of purifying gas

system and the system of technological aggregates aspiration air of electric steel secondary treatment
of Co. «MMK».

The article suggests the technical conditions of purifying gases and aspiration air in the technological ag-
gregates for the secondary treatment of electric steel with the “Ventury” pipes.  The estimation of the corre-
sponding systems of dust suppressor is given. The given researches proved that “Ventury” pipes constructed
for open-hearth furnaces are not applied for purifying gases produced by the aggregates for the secondary
treatment of electric steel. To increase the efficiency of the purifying gas systems 26, 28, 33 PCC up to 95-
98% it is necessary to increase the gas speed in the top Venture pipe from 90 to 140-150 m/s and water con-
sumption for irrigation in 2-8 times.

Table 3. Bibliogr. 3 names

UDC 330. 131.7.:614.8.
Timirgaleeva L. Sh., Suleimanov M. G., Urzhumtsev V. V., Kutnov S. I., Borodylin U. N. The esti-

mation of incidents probability and work process stability in the shop of capturing of coke-chemical
production at JSC “Magnitogorsk Iron and Steel Works”.

The article gives the characteristic of capturing shop 1 of coke-chemical production at JSC “Magni-
togorsk Iron and Steel Works”. The estimation methods of incidents probability are worked out for the
equipment operation with uncharged and charged stocks.

Fig. 2. Table 3. Bibliogr. 6 names.

MANAGEMENT, AUTOMATION AND INFORMATIONAL
TECHNOLOGIES IN METALLURGY

UDC 681.620.19
Shpon’ko A.A., Shumova L.V. The alculation method of the acoustic emission sources in the vol-

ume of the controlled object.
The article considers an acoustic emission method of the nondestructive control based on the registration

of acoustic signals occurred due to various defects. The scheme of the antenna group as a centered square is
shown. Formulas for calculation of the AE source coordinates with the help of 4 and 5 sensors (without pre-
liminary defining the speed of acoustic vibrations) are given.

Fig. 2.
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