
 
 

1 (41)  2013 . 
 

,  
 

,  ( ) . -
. 

 2003  
 

: 
.  –  « », 
., . . 

:  
.  – .  

», . ; 
 .  – . , .  

, . ; 
 .  –    «  

», ., . ; 
 .  – .  

; , . ; 
.  – ; 

 
. , ; 

        – -
, , . 

  –  
, , ; 

  – ., - . ,  
  

,  
. 

       .  – , . , 
.,   

, . 
 

: 
.   – ., . .   

. : 
.  – ., . . 

. : 
.  – ., . . 

: 
.  – ., . . ; 
.  – ., . . . 

: . . 
: . . 

©  « », 2013 
.  

 48603  « »,  1. 
11-1157  18  2007 . 

-
. 

 –  « . . »  
(455000, ., . , . , . 38). 
16+,  29.12.10. 436- . 

: 
455000, . , . , 38 

.: (3519) 22-14-93 
 (3519) 23-57-60 

E-mail: rio_mgtu@mail.ru; vestnik@magtu.ru 

 
. . 

. 
 21.03.2013. 

 152.  500 . . 

 

 



 

 
 

1 (41) March 2013 
 

The magazine is included in the list of leading reviewed scientific journals and publications, in which shall be published by 
the basic scientific results of dissertations on competition of a scientific degree of the doctor and candidate of sciences, as 
well as in the database Russian index of scientific citation (RISC) and All-Russian Institution of Scientific and Technical 
information. Internet versions of the journal can be found on the Scientific Electronic Library site in the Internet. 

PUBLISHED SINCE MARCH, 2003 
Editorial committee 
Chairman of editorial committee: 

V.M. Kolokoltsev – rector of FSBEI HPE «Magnitogorsk 
State Technical University named after G.I. Nosov», D. Sc 

Members of the editorial committee: 
A.V. Dub – general director of JSC Research and 
Production Association of Central Scientific Research 
Institution of Technical Mechanic Engineering, D.Sc. 

 D.R. Kaplunov – corresponding member of Russian 
Academy of Science, D.Sc. 

 V.Ph. Rashnikov – President of LTd «Magnitogorsk Steel 
and Iron Works managing company», Prof., D. Sc. 

 V.M. Schastlivtsev – chief of laboratory in Russian 
Academy of Science , academician of Russian Academy 
of Science, D. Sc. 
I. Gorlach – PhD in Mechanical Engineering, Head of 
Department of Mechatronics, Nelson Mandela Metropolitan 
University. 

 Ken-ichiro Mori – Professor Department of Production 
Systems Engineering, Toyohashi University of 
Technology, Japan. 

 Henrik Dyja – prof. Dr. techn. Science, 
Director of the Institute of Metal Forming and 
Engineering Security, Poland. 

 A.B. Nayzabekov – Member of the Academy of 
Sciences, Prof., D.Sc., rector of Rudnensk 
Industrial Institute, Republic of Kazakhstan. 

 

Editor-in-chief: 
       M.V. Chukin – Prof., D.Sc. 
First deputy chief editor: 

G.S. Gun – Prof., D. Sc. 
Deputy chief editor:  
 A.G. Korchunov – Prof., D.Sc. 
Executive editors: 
 M.A. Polyakova – Assoc. Prof., Ph.D. 
 M.V. Shubina - Assoc. Prof., Ph.D. 
 
Editor: N.V. Kutekina. 
Technical editor: G.N. Lapina. 

© Federal state budgetary institution of higher professional education  
«Magnitogorsk State Technical University named after G.I. Nosov», 2013 

One can subscribe for the journal in the general publication catalogue of scientific-technical information, the subscription index of the journal 
48603 in the common catalogue «Russian Press», vol. 1 or get the journal right in the editorial office. 
Registration certificate PI  FS11-1157 on April 18, 2007 
Issued by the Federal Service for Supervision of Legislation in Mass of Communication and Protection of Cultural Heritage in the 
Urals Federal District. 
Founder – State Educational Institution «Magnitogorsk State Technical University named after G.I. Nosov» 
(455000, Chelyabinsk Region, Magnitogorsk, Lenin Avenue, 38) 
16+ in according to a Federal Law 29.12.10. 436-FL 
 
Editorship address: 

455000, city Magnitogorsk, Lenin Str. 38 
Phone number: (3519) 22-14-93 
Fax: (3519)23-57-60 
Email: rio_mgtu@mail.ru; vestnik@magtu.ru 

 
Prepared for publication by publishing center of MSTU  
named after G.I. Nosov. 
Printed in the Printing MSTU Area  
Signed for press 2013.03.21. 
Order 152. Circulation – 500 items. Free price. 

 

 



 

. . . 2013. 1.      ——————————————————————————————————— 3

 

.  
 ............................................................. 5 

.  
 .... 5 

., ., ., ., 
.  

 ............. 7 
., .  

   
   

 ........................................................................... 10 
., ., . 

 
,  

 ........................................................................ 13 
 ............................ 16 

., .  
 

 ................................................................................. 16 
,  ...... 21 

.  
 

 ...................... 21 
., ., ., 

., ., . 
 
 ..... 23 

., ., . 
,   

 ......... 27 
 ....................................... 31 

., ., . 
 ( )  

 ........................................................................ 31 
., .  

  
 ........................... 33 

., .  
 

 .................................................................. 39 
., ., . 

  
 .............................................................................. 41 

 
 ................................................................................ 45 

., ., ., 
., ., . 

  
 

 AL-  ......... 45 
 ................................... 49 

., ., . 
 

 .............................................................................. 49 
., ., . 

,  
 ... 54 

 .................................. 57 
., ., . 

 DEFORM  
,  

 .................................................... 57 
 .................. 62 

., ., . 
 

  
 « »  .................................... 62 

., ., ., 
.  

 
 ................................................................................. 65 

., ., .  
   

 ......... 69 
., . -

 
 ..................................... 73 

 
................................................................................... 76 

., ., ., 

., .  
  

 .................................... 76 
.  

 
 « » ......... 82 

., ., . 
  

 
 ......................................... 86 

 ......................... 90 
., .  

 .. 90 
,  ................. 93 

., .   
 

   ............ 93 
.   

 
............................................................ 96 

.  
 « » ...................................... 99 

.  
 

 ........................................................................... 101 
.  

   
 ...................... 104 

.  ............................. 108 
., .  

 
.......... 108 

 .......................................................... 112 



 

———————————————————————————————————     . . . . 2013. 1.  4

CONTENT 

Mining. Rational Environmental Management .................... 5 
Kuzbakov ZH. I. Determination of loads in the spacing  
plate of a jaw crusher taking into account the ramp loading ...... 5 
Vokhmin S.A., Zagirov N.H., Trebush Yu.P., Kurchin 
G.S., Maiorov E.S. Normalization of loss and dilution  
as a mechanism of rational use of natur  .................................... 7 
Pershin G.D., Mitin A.N. Geometric characteristics  
of the contact surface of the rock-breaking model of 
diamond abrasive tools ............................................................ 10 
Konstantinova S.A., Aptukov V.N., Merzlyakov A.F.  
The specimen geometry effect on the short-term sylvinity, 
carnallite, rock salt relaxation and creep rate ........................... 13 

Vehicles and Transportation ................................................ 16 
Osintsev N.A., Rakhmangulov A.N. Railcar flow 
management in industrial transport systems ............................ 16 
Metallurgy of Ferrous, Non-Ferrous and Rare Metals ...... 21 
Kaskin K.K. Comparative analysis of corrosion-resistant 
steel intermediates smelting and ore-smelting furnaces ........... 21 
Djuldina E.V., Selivanov V.N., Gelchinski B.R.,  
Rybalko O.F., Lozovsky E.P., Korotin A.V. Changing  
the working layer of lining caster tundish during  
continuous casting of steel ....................................................... 23 
Shevchenko E.A., Stolyarov A.M., Shapovalov A.N.  
The quality slab billet, casted on curved CCM with  
vertical section, in studied ....................................................... 27 
Pressure Treatment of Metals .............................................. 31 
Kholmogorov G.L., Trofimov V.N., Chernova T.V. 
Improved (combined) friction rate conditions by drawing ...... 31 
Haritonov V. ., Stolyarov A.Y. Effect of geometric 
parameters of the deformation zone  
on destruction of the wire during drawing ............................... 33 
Gerasimov V.Y., Paryshev D.N. Regularities of athermic 
metal weakening during dragging of steel rods ....................... 39 
Kozlov A.V., Bobylev A.V., Sherkunov V.G. Research  
of temperature characteristics in a zone flaring  ...................... 41 

Material Science and Thermal Metal Treatment ................ 45 
Dovjenko N.N., Sidelnikov S.B., Drozdova T.N., 
Trifonenkov L.P., Voroshilov D.S., Sidelnikov A.S. 
Research of the structure of metal and estimation  
of properties cast and deformed semi-finished products from 
alloys of Al-REM system containing different amounts  
of nickel ................................................................................... 45 

Quality Management product .............................................. 49 
Fedoseev S.A., Gitman M.B., Stolbov V.Yu. On-time 
delivery as a measure of the quality of products ...................... 49 
Sukhantsev S.S., Gitman M.B., Elyseev A.S. Statistical 
analysis of the factors influencing the formation  
of defects in the process of car axles production ..................... 54 

Nanomaterials and Nanotechnology..................................... 57 
Semashko M.Yu., Sherkunov V.G., Chigintsev P.A. 
Modeling microstructure of metals, subjected to severe 
plastic deformation in the system DEFORM  .......................... 57 

Modeling of Technological Processes ................................... 62 
Naizabekov A.B., Talmazan V.A., Yerzhanov A.S. 
Mathematical modeling of a burnishing of superficial 
defects of the «dent» type cold rolling ..................................... 62 
Pustovoitov D.O., Pesin A.M., Perehogih A.A., Sverdlik 
M.K. Modeling of shear deformation in the limiting  
case of asymmetric sheet rolling .............................................. 65 
Platov S.I., Dema R.R., Zotov A.V. Model of the formation 
thickness clad layer for friction pairs of process equipment. ... 69 
Zhirkin Y.V., Puzik E.A. Analytically and experimental 
method used for definition the temperature coefficient 
of the elasto-hydrodynamic lubrication ................................... 73 

Power Supply and Heat Power of Metallurgy ..................... 76 
Kornilov G.P., Nikolaev A.A., Hramshin T.R., Vahitov 
T.Ju., Jakimov I.A. Feature of the simulation the electric  
arc furnace as electro technical complex ................................. 76 
Vigriyanov P.G. Electromagnetic torque pulsations are 
driven by motors nine-phase failure of the «shortcut circuit» .. 82 
Neshporenko E.G., Kartavtsev S.V., Sysuev N.E. 
Evaluation of the effectiveness of heat recovery through t 
he perforated fence high-temperature installations .................. 86 

Construction Materials and Structural Engineering .......... 90 
Krishan A.L., Surovtsov M.M. Experimental reserches  
of strength of flexible concrete-filled tube (CFT) columns...... 90 

Economics, Management and Production Market .............. 93 
Baskakova N.T., Pesin I.A. Using the theory  
of constraints in planning repairing of equipment  
for metallurgical plants ............................................................ 93 
Razinkin E.I. Providing the interoperability  
of electronic commerce on the basis of the module  
of xml data exchange ............................................................... 96 
Gorokhova O.V. A regional approach to the definition  
of competitiveness ................................................................... 99 
Krasnoselskaya D.Kh. Benchmarking as a tool  
for improving the economic profile of territories................... 101 
Pinkovetskaya J.S. Using the production functions 
for evaluating the performance of business entrepreneurial 
structures in the regions ......................................................... 104 

Pedagogics science. Education ............................................ 108 
Varzhapetian A.G., Markelova N.V. Risk management  
in the field of additional professional  
education projects .................................................................. 108 

The information about the authors .................................... 115 
 



 . 

. . . 2013. 1.      ——————————————————————————————————— 5

      ...      
   

 621.926.22 

. 

 
 

. , -
, . 

: , , , , , , -
, . 

Kuzbakov ZH. I. 
DETERMINATION OF LOADS IN THE SPACING PLATE  
OF A JAW CRUSHER TAKING INTO ACCOUNT THE RAMP LOADING 

Abstract. The maximum load in the spacing plate was determined on the basis of equation of motion of a jaw crusher taking in-
to account the ramp loading under fixed motion of driven mass 

Keywords: ramp loading, kinematic chain, fraction, static load, clearance, slackening, collision, spacing plate. 
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Vokhmin S.A., Zagirov N.H., Trebush Yu.P., Kurchin G.S., Maiorov E.S. 
NORMALIZATION OF LOSS AND DILUTION AS A MECHANISM OF RATIONAL USE OF NATURE 

Abstract. In the article the basic principles of rational nature use in underground mining of solid minerals and provides an 
overview of the method of normalization of loss and dilution of the mineral underground mining of solid minerals. 

Keywords: losses, dilution, the technique, classification, rationing, planning, extraction indicators. 
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Pershin G.D., Mitin A.N.  
GEOMETRIC CHARACTERISTICS OF THE CONTACT SURFACE  
OF THE ROCK-BREAKING MODEL OF DIAMOND ABRASIVE TOOLS 

Abstract. Determination of performance and energy-power parameters of the cutting process is a priority in improving the tech-
nology of processing of natural stone. 

To study the effectiveness of the surface damage of rocks diamond abrasive tools, the authors propose a model of the contact 
surface of the rock cutting diamond abrasive tools. 

In describing the model, the authors not only give its geometry, but the outcome of a series of mathematical functions typical for 
her. Introduced a coefficient that takes into account the influence of surface pre-fracture rock between two adjacent contacts of the 
grains. Based on the numerical value of this ratio is then possible to determine the effectiveness of surface weathering of rocks dia-
mond abrasive tools, sound design work items of diamond abrasive tools. 

Keywords: diamond grit, diamond grinding wheels, propyl, contact patch, a single cut. 
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Konstantinova S.A., Aptukov V.N., Merzlyakov A.F.  
THE SPECIMEN GEOMETRY EFFECT ON THE SHORT-TERM SYLVINITY, CARNALLITE,  
ROCK SALT RELAXATION AND CREEP RATE 

Abstract. Rheological properties of salt rocks are generally studied within long time (days, months). Salt rock short-term (with-
in minutes or tens of minutes) rheological behavior analysis is of interest being concerned with construction of models of salt rocks 
mechanical behavior under active loads and within short time; interpretation of standard test data (ultimate compressive strength, 
ultimate strain, modulus of deformation, etc.), obtained at a constant rate of loading within specified time. Results of the rock salt 
specimen tests conducted in the Zwick/Roell-Z250 universal testing machine are presented laying special emphasis on the specimen 
geometry effect on the short-term relaxation and creep rate.   

Keywords: salt rocks, experimental studies, short-term relaxation and creep, the specimen geometry. 
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Osintsev N.A., Rakhmangulov A.N.  
RAILCAR FLOW MANAGEMENT IN INDUSTRIAL TRANSPORT SYSTEMS 

Abstract. The results of the analysis of freight and wagon traffic on the industrial transport systems. Provides a system and 
methods of control in the industrial and wagon transport systems based on the use of logistics principles. 

Keywords: industrial transport system, railcar flow, logistic, methods, information technology. 
 

 
-

 [1, 2]: 
1.  – -

 ( )  
 ( -

). -
 

. 
2.  « » ( -

 ( -
) , -

 
).  

 
,  

 
 « » 

. 
3.  « ».  

-
. 

4.  « ». 
 

) -
-

. 
5.  ( -

-
, ). 

-
, -
,  

 
 

-
. -

-
-

. 

 [1,2] , -
 

. -
 
 

.  
, -

-
-
-

, -
-

.  
 ( ), 

-
 2-3 .  

,  70-80 . ,  20% 
,  [2,3]. 

-
-
-

, -
 ( ). 

-
-
-
 

, -
 ( . ). 

 
-
-

, -
 

, , -
-

.  
,  

,  
. 



 ., . 

. . . 2013. 1.      ——————————————————————————————————— 17

14626

4058 3692 3368

1682

756

160

46

4

28392

60 51 44
61

48
65 54 60 49 56

1

100

10000

, 
0

2

4

6

8

10

12

14

16

. 

, .  
 

29

28025

227

90

21

28392

64 55 45
65

40
56

1

100

10000

0

2

4

6

8

10

12

14

16

. 

, .  
 

22882

4198

708

415

92
59

38

28392

53 61
48

66 60 54

27

56

1

100

10000

 " "
0

2

4

6

8

10

12

14

. 

,  .   
 

 
:  – , 

 – ;  –  
 

-
, ,  

, -
 ( .  1). -

-
 [2-4]: 

 -
, -

; 
 -
; 

 -
-

. 

 1 
 

 (  
) 

 
-

 

 10 .  10  
100 . 

 100 
. 

 1432 296 101 
 1824 963 1623 

, -
 3633 10052 98385 

 
 10 100 15489 

-
  7 18 77 

-
,  2619,9 1384,41 2470,92 

-
,  5,08 19,3 39,7 

 
,  112,49 118,3 366,4 

-
 (  / 

) 
1355 / 
680677 

4678,61 / 
382981 

14498 / 
145323 

 
-

 ( -
 / ) 

7,32 / 
825,1 

27,09 / 
618,8 

82,14 / 
381,2 

 
 / ) 0, 06 / 1,49 0,25 / 1,87 0,66 / 2,94 

-
 

 (  / -
) 

1,06 / 2,49 1,25 / 2,87 1,66 / 3,94 

 

  
  

 
/ 

 

  
 

) 

381 . 

 –  (  [ ]) – 
 –  –  – 

 –  –  – 
 –  –  

])- ]) – 
 –  –  – 

 –  –  

,  
[0,00] [36,42] [2,92] [6,83] [0,07] [0,00] [25,25] [0,08] 

[7,25] [15,58] [0,02] [31,33] [105,67] [2,67] [52,92] [0,00] 
[0,08] [0,33] [0,00] 



 

———————————————————————————————————     . . . . 2013. 1.  18 

 
-
 

. -
-
-

 55,06  (20977 .- )  55,67  (21210 .- ). 
-
 

 [2-4, 6]: 
  

); 
  

; 
  

. 
-
 

-
,  

, : 
1. . -

,  
 
 

, . 
2. ,  

.  

-
 
 

. 
3. , -

,  
.  « -

»  
,  

, -
-
-
, 

,  
 

. 
4.  

-
.  

-
 

, -
. 

 
- -

,  
- 

 ( . 2).  

 2 
-   

 

  
    

 
  

 

 
 

-
, . ./  

 
 

 

  
 

 
 
 

 
 

-
 

 

-
-
-

 « » -
 

 

1500-2500 

-
 
 

 
 

-
-
  

 

 
  
-

 

-
-

 
300-700 

-
-

 

 -
 
 
-
 
 

 

  
 

 

-
-
 
 

 

1800-2600 

-
-
-

-
,  

 
-
 
 

 

-
 

 

 
-

  
 

 

 
,  
-
-

 

1000-1500 
-
-
-

 



 ., . 

. . . 2013. 1.      ——————————————————————————————————— 19

 
, : 

–  
-

, . 
-
-
-

,  
 

; 
– -

 
» , , -

.  
-

, -
, -

-
. 
-
 
 

,  
 

, -
. 

 . 2  
-
 
 

. -
-

, -
,  

-
, -

,  
 

. 
 
 
 
 

-
.  

 
-

 [4,5,7,9]. -
 – 

 
, , ,  

 AnyLogic,  
-

,  
-

. 
 
 

-

,  
» ,  

. 
-
-

 [4], -
-
-

.  
 

-
,  

» ,  
-

,  
 « ». 

 
-
-
-
-

, -
. 

,  
,  

-
, -

-
. -

 
-

, -
-

.  
-

,  
-

,  (  
)  ( -

 
,  

). 
 

-
 . 3. 

 
-
 

-
.  

 [3], : 
  

, ,  35-40%; 
 -

 –  5-10%; 
 -

 
 

 –  20%. 



 

———————————————————————————————————     . . . . 2013. 1.  20 

 3 
 

    
 

  
 

1 
 

 
-

 

, 
, -

,  
 

 
 

-
-

 
,  

-
, , 

 35-40% 
2 

-
 

 

-
-

,  
 

 
 

-
 

-
 

3 -
 

 
 
 

 

-
 

,  
 

 
 –  5-10% 

4 

-
 

 
 

 

-  
 

 ( ) -
,  

 

 
-

 

,  
 
 

 « » -
 

 –  35% 

5 

 
-
 

 
-

 

-
 

 
 

-
 

 
-
 

-
 

,  
-
-

 
 

-
 –  20% 

 
 

1. . -
: . .: , 1999. 320 . 

2. ., . -
 // . 2011. . 36.  3. . 132-138. 

3. ., ., .  
 // . 2010. 3. . 108-113. 

4. ., .  
-

 //  
: . . . . : . . 

. . . , 2012. 2. . 279-285. 
5. ., . -

: 
. : , 2000. 145 c. 

6. ., . -
 

 //  
. 2011. 1 (25). . 45-49. 

7. ., ., .  
 

 // : , , -
. 2012. 2. . 19-22. 

8. : .  / . , 
. , . , . , :  

. . , 2000. 372 . 
9. ., ., .  

 //  
. 2012. 2. . 99-101. 

References 
1. Uskov N.S Management of territorial organization of production and 

transport industry: Textbook for high school. .: SUM, 1999. 320 p. 
2. Baginova V.V., Rakhmangulov A.N. Adaptive system of freight traffic 

operation // World Of Transport. 2011. .36. 3. P. 132-138. 
3. Baginova V.V., Rakhmangulov A.N., Osintsev N.A. Operation control of 

railcar flows at non-public railtrack // World Of Transport. 2010. .31. 3. 
P. 108-113. 

4. Mishkurov P.N., Rakhmangulov A.N. Problems of using the dynamic 
programming method for operational control railcar flow // Modern prob-
lems of transport complex of Russia. Magnitogorsk: Publishing center of 
MSTU named after G.I. Nosov, 2012. 2. P. 279-285 

5. Trofimov S.V., Rakhmangulov A.N.The selection of optimal operative 
management methods of the industrial transport systems: monograph. 
Magnitogorsk: MSTU named after G.I. Nosov, 2000. 145 p. 

6. Osintsev N.A., Rakhmangulov A.N. Evaluating the reserves of the traffic 
and handling capacity of marshalling yards using the fuzzy-set theory // 
Bulletin of Transport of the Volga. 2011. 1 (25). P. 45-49. 

7. Baginova V.V., Rakhmangulov A.N., Mishkurov P.N. Technique Of An 
Estimation Of Organizational Structure Of An Operational Traffic Control 
On A Railway Transport Of Industrial Enterprises // Transport: science, 
techniques, management. 2012. 2 P.19-22. 

8. Transport logistics: textbook. Rakhmangulov A.N., Trofimov S.V., Gav-
rishev S.E., Makarov A.M. Magnitogorsk: MSTU named after G.I. Nosov, 
2000. 372 p. 

9. Kozlov P.A., Osokin O.V., Tushin N.A. Technological challenges of rail 
transport and solutions // Science and Tchnology of Transport. 2012.  2. 

. 99-101. 
 

 



… . 

. . . 2013. 1.      ——————————————————————————————————— 21

   ,,,               

 669.168 

. 

 
 

 
. -

. ,  
,  

. 
: , , . 

Kaskin K.K. 
COMPARATIVE ANALYSIS OF CORROSION-RESISTANT STEEL INTERMEDIATES  
SMELTING AND ORE-SMELTING FURNACES 

Abstract. This paper assesses the cost-effectiveness and energy continuum of intermediate stainless steel smelting in ore-
smelting furnace. It should be noted that in the paper shows the advance estimate, which aims - to identify possible level of efficiency 
of the new technology as applied to the particular case of the production of high chromium precursor. 

Keywords: high chrome semi-product, corrosion-resistant steel, comparative analysis. 
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Djuldina E.V., Selivanov V.N., Gelchinski B.R., Rybalko O.F., Lozovsky E.P., Korotin A.V.  
CHANGING THE WORKING LAYER OF LINING CASTER TUNDISH DURING  
CONTINUOUS CASTING OF STEEL 

Abstract. Experimentally studied the change in micro-structure and chemical composition of magnesias refractory tundish for 
continuous casting slag belt. Due to receipt of the cover of slag in the capillaries lining the chemical processes take place with the 
formation of new phases, accelerating its destruction. 

Keywords: continuous casting of steel, tundish lining, microstructure, chemical composition, phase composition.  
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Shevchenko E.A., Stolyarov A.M., Shapovalov A.N. 
THE QUALITY SLAB BILLET, CASTED ON CURVED CCM WITH VERTICAL SECTION, IN STUDIED 

Abstract. Metal`s increased overheating in caster tundish CCM causes reduced quality macrostructure of continuously produced 
slabs and made of them thick hot-rolled sheets. 

Keywords: continuous casting slab, quality macrostructure, overheating of the metal in the tundish. 
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Kholmogorov G.L., Trofimov V.N., Chernova T.V. 
IMPROVED (COMBINED) FRICTION RATE CONDITIONS BY DRAWING 

Abstract. Method of combined friction rate assessment by drawing is offered. Friction coefficient of this rate is in scope «coef-
ficient of friction of complete lubrication – coefficient of friction of boundary lubrication». From the conditions of forcing capability 
of single die the lubrication layer depth in the beginning of deformation zone is defined. 

Keywords: drawing, drawing tool, hydrodynamic friction, lubricating layer, coefficient of friction. 
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Haritonov V. ., Stolyarov A.Y. 
EFFECT OF GEOMETRIC PARAMETERS OF THE DEFORMATION ZONE  
ON DESTRUCTION OF THE WIRE DURING DRAWING 

Abstract. In the work with the help of mathematical modeling software environment «DEFORM» estimated effect of the main 
parameters of the process of drawing, such as the form of the deformation zone and the coefficient of friction on the destruction of 
the wire. The main indicators of destruction adopted criterion MG Cocroft–D.J. Latham «C». The results are confirmed by modeling 
the experimental data. 

Keywords: high carbon wire, drawing, deformation, destruction, criterion, experiment, simulation, technology, improvement. 
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Gerasimov V.Y., Paryshev D.N.  
REGULARITIES OF ATHERMIC METAL WEAKENING DURING DRAGGING OF STEEL RODS 

Abstract. Regularities of athermic metal weakening during manufacturing of calibrated steel have been found out.At the 
example of rods dragging made of 10kp steel there were limits of metal deformation found with limiting drafts of 0,07 and 0,20 and 
optimal draft of 0,10 that is confirmed with density, specific electric resistivity and electric conductivity changes. 

Keywords: dragging, steel rods, draft, density, specific electric resistivity, electric conductivity. 
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Kozlov A.V., Bobylev A.V., Sherkunov V.G.  
RESEARCH OF TEMPERATURE CHARACTERISTICS IN A ZONE FLARING  

Abstract. Questions of influence of heating in a course are considered are flexible pipes with a flaring on structure of a material 
of a pipe and results of modeling and experiments are given according to temperature in a flaring zone. 

Keywords: pipe bend, flaring, bending force, temperature at a flaring. 
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Dovjenko N.N., Sidelnikov S.B., Drozdova T.N., Trifonenkov L.P., Voroshilov D.S., Sidelnikov A.S.  
RESEARCH OF THE STRUCTURE OF METAL AND ESTIMATION OF PROPERTIES CAST  
AND DEFORMED SEMI-FINISHED PRODUCTS FROM ALLOYS OF AL-REM SYSTEM CONTAINING 
DIFFERENT AMOUNTS OF NICKEL 

Abstract. There were presented the results of experimental studies of influence of quantitative composition of cerium, 
lanthanum and nickel on the properties and structure of cast and deformed semi-finished products of alloys Al–REM system, that 
were receipt with using combined methods of treatment. Studied the structure and properties of metal, presented analysis of the 
influence of various content of these elements in the experimental alloys on mechanical and electro physical properties of rolled wire 
and wire receipt from these alloys. 

Keywords: combined processes, casting, rolling, extruding, mechanical properties, structure, electrical resistance. 
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Fedoseev S.A., Gitman M.B., Stolbov V.Yu.  
ON-TIME DELIVERY AS A MEASURE OF THE QUALITY OF PRODUCTS 

Abstract.It is shown that on-time delivery of products to customers is one of the most important indicators of quality. The com-
plex of problems whose solution allow industries to minimize deviations from the consumers product delivery dates. 

Keywords: quality of products, on-time delivery of products, optimization of production plans, sustainability of production 
plans, network-centric operating system. 
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Sukhantsev S.S., Gitman M.B., Elyseev A.S. 
STATISTICAL ANALYSIS OF THE FACTORS INFLUENCING THE FORMATION  
OF DEFECTS IN THE PROCESS OF CAR AXLES PRODUCTION 

Abstract. The survey contains algorithm, which helps to find out reasons for car axles of poor quality while production. This al-
gorithm gives an opportunity to define production characteristics, which will help to control its quality. Selection of particular char-
acteristics will help to give recommendations how to reduce defective products. 
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Semashko M.Yu., Sherkunov V.G., Chigintsev P.A.  
MODELING MICROSTRUCTURE OF METALS, SUBJECTED TO SEVERE PLASTIC DEFORMATION  
IN THE SYSTEM DEFORM  

Abstract. Impact on the structure and properties of the materials by methods of severe plastic deformation (SPD) is an actual 
problem of mechanical engineering. Computer Simulation in the package Deform been made to analyze the impact of this method 
SPD on the microstructure of materials  Waspalloy and steel42CrMo4. Average grain size was estimated by the model «Johnson – 
Mehl – Avrami – Kolmogorov» (JMAK) in the test points at each step of the process SPD. The modeling found that after one full 
cycle of deformation of the average grain size is significantly reduced. 

Keywords: metal forming by pressure, extrusion, metal microstructure, severe plastic deformation, billets, recrystallization, 
grain size. 
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Naizabekov A.B., Talmazan V.A., Yerzhanov A.S. 

MATHEMATICAL MODELING OF A BURNISHING OF SUPERFICIAL DEFECTS  
OF THE «DENT» TYPE COLD ROLLING 

Abstract. Improvement of quality of steel products is one of the main objectives of modern rolling production, and also takes a 
special place in research-and-production activity of the industrial enterprises. 

In the field of mechanical engineering requirements to quality of a surface of a leaf, in this regard providing faultless production 
constantly raise, and also research of process of a defectform and a formchange of defects of a surface remains an actual task. 

Results of researches are given in this work about possibility of improvement of quality of a surface of a cold rolling strip at the 
expense of increase of a burnishing of superficial defects of the «dent» type by means of the COMPUTER. 

Keywords: cold rolling, surface defect, simulation, finite-element method, flattening, forming, exploration, the rolling mill, rela-
tive depth of flaw, work roll, net reduction, coefficient of friction, case-hardening, regression a sample piece, a reference grid. 

 
-
-

. -
. 

 
 

» -
 «DeForm3D». 

-
 « » 

-
 1700.  

 1700 
 (50×100 ) -

 4,5 .  
. 

 
 600 .  – 

 08 . -
 ( . 1)  

 0/h0. 
 [1-5]  

 
 0/h0 = 0,37.  

-
 13%. -

, -
 10-50%  

.  
. -

 
 (100 ). -

 (f = 0,03) -
 (f = 0,07) . -

 
-

 0/h0, -
  f, -

 . 

           
. 1.   

 « »: 
h0 – , ; 0 – ,  



… ., ., . 

. . . 2013. 1.      ——————————————————————————————————— 63

 

-
-

 0/h0 
  
 

 
f = 0,03 f = 0,07 

0,1 

 

 = 19,18% 

 
 

 = 35,11% 
  

0,3 

 

 = 19,18% 

  
 = 35,11% 

  
 = 45,56% 

  

0,5 

 

 = 19,18% 

  
 = 35,11% 

  
 = 45,56% 

  
 

 
,  

. 
 

.  
,  . 2. -

-
 ( . 3). 

 

 
. 2.  



 

———————————————————————————————————     . . . . 2013. 1.  64 

 
. 3.  
 .  4  

 « » . 

 
. 4.  

»  
, -

,  
 « » ( -

 3  . 2),  
 

 (  2  1  . 2). 
 

1  3 ( . . 3),  171 ,  
,  

 
. 

 

-
,  

-
. 

 0,002 0,85 0,35d e f
h

. (1) 

-
-

.  
, -

 (  3 . 2), -
.  

 « »  
. 

. -
-

 « ». -
-

. -
. 

 

1. ., ., .  
 // . 1990. 3. 

. 35-42. 
2. ., ., . -

 // . 
1991. 5. . 45-48. 

3. .  
 // . 1997. 10. . 44-46. 

4. ., .  
 // 

. . . 1998. 11. . 27-29. 
5. 5. . -

 // . . -
». 1985. 12. . 48-50. 

References 

1. Zenchenko F.I., Chernov P.P., Masur V.L. The prevention of gusts at cold 
rolling of strips. Minfermet the USSR, the Karaganda integrated iron-and-
steel works and the Institute of Steel and Iron. «Plate rolling». 1990. 3. 

. 35-42. 
2. Skorohodov V.N., Barmin G.J., Chernov P.P. Flattening of surface defects at 

cold rolling and quality of a strip. The Karaganda integrated iron-and-steel 
works and the Institute of Steel and Iron. «Steel». 1991. 5. . 45-48. 

3. Zilberg J.V. Exploration of regularities of a forming of surface defects at 
rolling. The state metallurgical academy of Ukraine. «Steel», 1997. 10. 

. 44-46. 
4. Zilberg J.V., Milenin A.A. Theoretical and an experimental research of a 

forming of superficial caves at rolling. The state metallurgical academy of 
Ukraine. «Informations of higher educational institutions. Iron and steel in-
dustry». 1998. 11. . 27-29. 

5. Ershov V.N. Exploration of intensity of galling of surface defects of metal 
at rolling. «Informations of higher educational institutions. Iron and steel 
industry», 1985. 12. . 48-50. 

 



… ., ., ., . 

. . . 2013. 1.      ——————————————————————————————————— 65

 621.771 

., ., ., . 

 
* 

.  
-

. , -
, .  

: , , -
, , , . 

Pustovoitov D.O., Pesin A.M., Perehogih A.A., Sverdlik M.K.  
MODELING OF SHEAR DEFORMATION IN THE LIMITING CASE  
OF ASYMMETRIC SHEET ROLLING 

Abstract. The article considers the numerical estimate of the possibility of using of asymmetric sheet rolling process as a 
method of severe plastic deformation to produce ultra-fine structures of the metal. It is shown that during asymmetric rolling the 
material has higher shear deformation than during symmetric rolling. 

Keywords:  asymmetric  rolling,  the limiting case of  asymmetry,  differences in rotational  speed of  the work rolls,  shear  strain,  
severe plastic deformation, finite element modeling. 
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Platov S.I., Dema R.R., Zotov A.V. 
MODEL OF THE FORMATION THICKNESS CLAD LAYER FOR FRICTION PAIRS  
OF PROCESS EQUIPMENT 

Abstract. Reliability and durability of the process equipment in many respects depends on the state of the surface layers of fric-
tion pairs. In this paper we propose a model for the formation of the coating thickness in the processing of friction pairs cladding 
deformation flexible. The resulting model allows us to assign the optimum cutting data and parameters of plating tool to get a good 
coat desired thickness. 

Keywords: cladding, microsection, metal brush, of technological equipment. 
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Zhirkin Y.V., Puzik E.A.  
ANALYTICALLY AND EXPERIMENTAL METHOD USED FOR DEFINITION THE TEMPERATURE 
COEFFICIENT OF THE ELASTO-HYDRODYNAMIC LUBRICATION 

Abstract.This article devoted to the thermoeffect of the entrance zone. It is describe a method for calculation the temperature of 
a lubricant, which enter to the zone of contact, for determination the temperature coefficient, and a method for calculation thickness 
of the lubricating layer, which separate the friction surface. The actual value of the lubricating layer in the contact is very meaningful 
for analysis of the functionality of the rolling bearing. 

Keywords: elasto-hydrodynamic lubrication in the rolling bearing, thermoeffect of the entrance zone, temperature coefficient 
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Kornilov G.P., Nikolaev A.A., Hramshin T.R., Vahitov T.Ju., Jakimov I.A. 

FEATURE OF THE SIMULATION THE ELECTRIC ARC FURNACE AS ELECTRO TECHNICAL 
COMPLEX 

Abstract. The article describes the features and results of simulation of super electric arc furnaces are widely used at the present 
time the leading steel enterprises. The simulation results can be used to optimize the electric conditions of such complexes as the 
design stage and at the stage of operation. 

Keywords: electric arc furnace, a model of electric arcs, the optimal electric mode, the reactive power compensator. 
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Vigriyanov P.G. 
ELECTROMAGNETIC TORQUE PULSATIONS ARE DRIVEN BY MOTORS NINE-PHASE  
FAILURE OF THE «SHORTCUT CIRCUIT» 

Abstract. The article presents the results of calculation of the current ripple component of the electromagnetic torque controlled 
nine-phase valve engine with an open wound armature is powered by two sources for a given speed range when the angle switching 
control in a single intercommutating interval for failure, «a short circuit of the power semiconductor switch key» and «short-circuit 
phase electromechanical transducer». 

Keywords: nine-phase valve engine, the electromagnetic torque, pulse time, the refusal element; short key semiconductor 
switch, a short circuit phase electromechanical transducer. 
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Neshporenko E.G., Kartavtsev S.V., Sysuev N.E.  
EVALUATION OF THE EFFECTIVENESS OF HEAT RECOVERY THROUGH THE PERFORATED 
FENCE HIGH-TEMPERATURE INSTALLATIONS 

Abstract. In this paper is evaluation of the effectiveness of heat recovery through the perforated fence establish high-ments to 
the processing conditions of the molten material. The aim of the study is to identify opportunities to reduce heat loss through the 
fenced-denie reactor while reducing consumption of primary energy resources. 

Keywords: energy, heat recovery, perforated fence thermal technology. 
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Krishan A.L., Surovtsov M.M.  

EXPERIMENTAL RESERCHES OF STRENGTH OF FLEXIBLE CONCRETE-FILLED  
TUBE (CFT) COLUMNS 

Abstract. The paper presents the basic results of the experimental researches of the bearing capacity of the concrete – filled tube 
columns, taking into account their flexibility. Statistical relationship is received to account flexibility in the calculations of strength of 
the concrete-filled tube columns. 

Keywords: experimental researches, bearing capacity, concrete-filled tube columns, flexibility. 
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Baskakova N.T., Pesin I.A.  
USING THE THEORY OF CONSTRAINTS IN PLANNING REPAIRING OF EQUIPMENT 
FOR METALLURGICAL PLANTS 

Abstract. The research work results on the optimization of planning of maintenance and repairing of metallurgical aggregates 
are based on the Theory of constraints. 

Keywords: theory of constraints, Quality Management System, optimal planning, repair. 
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Razinkin E.I.  
PROVIDING THE INTEROPERABILITY OF ELECTRONIC COMMERCE ON THE BASIS 
OF THE MODULE OF XML DATA EXCHANGE 

Abstract. The interoperability conception in the field of electronic commerce is considered. The program module which will 
allow to provide interoperability at semantic level is offered. 

Keywords: electronic commerce, interoperability, XML. 
 

 
 ( . e-commerce) – 

 
. -

, 
,  

, -
.  

Bay.Ru, -
 2011  12-13 . 

,  2012 -
 15 , -

,  
,  2,3 ,  

. 
, -

.  
-

. «  –  

-
, -

» (ISO/IEC 24765). 
, -

, -
, -

 
).  

-
 [1]. , -

 [2].  
, -

 (  
)  

.  
-

,  
 

. 



… .  

. . . 2013. 1.      ——————————————————————————————————— 97

 
-

.  
 

 XML. 

 
 

 
-

, ,  
,  

 
 [3]. ,  

,  
. 

-
, -

 
. -

 (  «E-commerce 
Interoperability Module»  EcIM)  

 
-

 (  14.01.2013: 
http://shop.bdberry.ru, http://deltasan.ru, http://alego.ru). 

 
. 

-
 [4, 5]. -

-
 ( . 1).  

 
. 1.  

 
 

, -
 e-commerce ( . 2). 

-
,  

P/IP, -
,  

 
. -

 
,  -

 
. 

 e-commerce. 
 

UN/EDIFACT 
(ebXML) 

 
 
. 

 
 

http://www.unece.org/trade
/untdid/texts/d100_d.htm 

ANS X12  
 (EDI) 

http://fedebiz.disa.mil/priva
te/edit/document/resource/
fp1.rtf 

An XML/EDI: 
Payment 
Order 

-
 XML  

-
 

. 

http://web.archive.org/web/
20010707041610/http://w
ww.cenorm.be/isss/worksh
op/ec/xmledi/documents_9
9/xml001_99.htm 

XML DTD  Documents 
Type Definitions  XML 

http://web.archive.org/web/
20010707041610/http://w
ww.cenorm.be/isss/worksh
op/ec/xmledi/documents_9
9/xml001_99.htm 

W3C XML  
E-commerce 
Standards 

 
-

 XML  
http://www.w3.org/TR/xmls
chema-0/ 

Document 
Related 
Standards 

 XSL, XSLT, 
XHTML, XML http://www.w3.org/TR/ 

 
. 2.  e-commerce 



,  

———————————————————————————————————     . . . . 2013. 1.  98 

 
 EcIM  

 XML -
.  

, , -
,  

, , , 
, , 

, . 
 

-
.  EcIM -

 
 (CMS), : , NetCat, 

Umi-Cms, Joomla . -
 

, 
-

,  XML- . -
, -

 html-
,  EcIM  

. , 
,  

.  EcIM  
 ( . 3). 

E-commerce Interoperability Module 

 Search engine 

 Database of 
attributes and 
characteristics of 
products 

Export XML module Analytics module 

 Export engine 

 XML specifications 

 System of bug 
tracking  

. 3.  EcIM 
 . 3 : -

, -
-

, , 
, -

 XML. 
 (analytics module)  

: 
  (search engine), -

-
,  msql- ,  

 html ; 
 -

 (database of 
attributes and characteristics of products).  

 
 

. 
 (export XML module) -

: 

  XML  
(export engine); 

  XML (XML specifications), -
 XML; 

 -
 XML (system of bug tracking); 

  
 cron (cron planning). 

,  
:  

-
 

 XML. 

 
-

: 
– -

 
 

. -
 

. 
– , -

, -
-

. 
–  XML. 

-
. 

 

1. . . 
. . . 2009. 5. 

2. ., ., . -
-

 // . 2012. 3. URL: 
http://jre.cplire.ru/jre/mar12/index.html. 

3. . , -
  

e-commerce // , , -
, : . 

. . , 2011. . 46-50. 
4. ., .  

 // -
. 2012. . 3. . 82-92. 

5. . -
 // -

. 2012. . 5. . 82-88. 

References 

1. Information Technologies and Computer Systems. Open systems. In-
teroperability. 2009. 5. 

2. Gulyaev U.V., Juravlev E.E., Oleinikov A.I. Methodology for interoperability 
information systems. Analytical review. Journal of Radio Electronics 3. 
2012. URL: http://jre.cplire.ru/jre/mar12/index.html 

3. Razinkin E.I. Review of conceptual documents, architectures and models 
in the field of interoperability of e-commerce // standardization, certifica-
tion, ensuring efficiency, quality and safety of information technology – in-
ternational conference, a collection of articles. Moscow. 2011. P. 46-50. 

4. Oleinikov A.I., Razinkin E.I. Sensitive approach to interoperability in e-
commerce, Journal of Information Technology and Computer Systems. 
2012. Issue 3, . 82-92. 

5. Razinkin E.I. The concept of interoperability in e-commerce, Information 
and Control Systems. 2012. Issue 5. . 82-88. 

 



 « » .  

. . . 2013. 1.      ——————————————————————————————————— 99

 339.137:332.14  

. 

 
» 

. ,  
.  

 « »  
, . 

: , , . 

Gorokhova O.V. 
A REGIONAL APPROACH TO THE DEFINITION OF COMPETITIVENESS 

Abstract. In the modern market environment issues relating to the competitiveness of economic entities and competitiveness of 
the regions become more important. In the article the analysis of the available scientific literature the concept of the term 
competitiveness and given the most attractive from the point of view of the present definition of the science category, based on 
regional specialization. 

Keywords: competitiveness, innovation, regional specialization. 
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Krasnoselskaya D.Kh.  
BENCHMARKING AS A TOOL FOR IMPROVING THE ECONOMIC PROFILE OF TERRITORIES 

Abstract. Article reveals the essence of a resourse-process-result approach to the identification of an economic profile areas 
with the use concept of QFD, examined the role of benchmarking as a tool for perfection the economic profile. 

Keywords: region, benchmarking, development priorities, perfection, economic profile. 
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Pinkovetskaya J.S.  
USING THE PRODUCTION FUNCTIONS FOR EVALUATING THE PERFORMANCE  
OF BUSINESS ENTREPRENEURIAL STRUCTURES IN THE REGIONS 

Abstract. The article presents the production function for a set of entrepreneurial structures of the Russian Federation and the 
optimal line of expansion. Discuss the algorithm for evaluating the effectiveness of entrepreneurship with the use of these relation-
ships, as well as the results of the analysis carried out on this basis according to data for 2010 year. 

Keywords: entrepreneurial structures, production function, turnover, investment, wage, clusters, analysis of effectiveness. 
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Varzhapetian A.G., Markelova N.V. 
RISK MANAGEMENT IN THE FIELD OF ADDITIONAL PROFESSIONAL EDUCATION PROJECTS 

Abstract. On the example of Continuing Professional Education courses was detected a number of problems, one of them is the 
risk for both parties: who provides educational services, and who receives them. This article discusses the risks in the area of 
Continuing Professional education and system of their assessment. A scheme of the risk management process and the possible 
methods of responding are presented. 
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