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In this article considers the problem of choosing the actual technological schemes of transportation of rock in the combined 

open-underground mining method. The authors examined five basic technological schemes of using steeply lifts equipment, the fac-
tors determining the feasibility of the lifts, the parameters and indicators of technological schemes. 

Keywords: combined open-underground mining method, factors, technological schemes, conveyor, skip. 
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The object of research described in the article is the method of backfilling in the Mir underground diamond mine which is de-
veloped using stoping excavation and backfilling mining method.  

The results of improvement of technology of mixing the backfilling mixtures are presented, specifically, the consistent introduc-
tion of new clinker and low-clinker mixtures, which allow reducing the cement content by 10 and 30% respectively.  

Keywords: kimberlite pipe, mining method, cement clinker, zeolite rocks, low-clinker cements, natural brines, backfilling mass, 
water-resistant properties. 
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The result of the experiments on the steam-air roasting of copper granules and determination of the degree of desulphurization of 

granules are given in the article. The granules prepared both with the addition and without the addition copper vitriol were subjected 
to roasting. The result of the experiments showed that the mean value of the degree of desulphurization of the granules with the addi-
tion of copper vitriol is 1,4 higher that for the granules prepared without copper vitriol. This fact predetermines the prospect of using 
copper vitriol during copper concentrate granulation. 

Keywords: pellets of copper concentrate, copper vitriol, steam-air roasting, desulphurization degree of pellets. 
 

 
 

-
. -

-
-

, -
, .  

-
,  

,  
, -

. -
 

.  
 

,  
 

-
. -

-
-

, -
. -

, -
.  

 
-

, -
 

,  (  
)  

.  
, -

 ( . 1). 
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 – -
 [1] : 

S   + 2   =  + 2S + [( )/m]·Sm; (1) 

S   + 2 2   =   +  ·S 2  + 2 2; (2) 

 2 H2S + SO2 = 2 H2O + 3/2 S2;  (3) 

 2 FeAsS + S 2 = 2 Fe  +1/2 As4S4 + 1/2 S2; (4) 

 2 FeAsS + S2 = 2 FeS +1/2 As4S4;   (5) 

 FeAsS + FeS2 = FeS +1/4 As4S4 + S2.   (6)  

-
,  

.  
 

, -
 FeS2  CuFeS2, -

, -
.  800°  

 60  
40%. , , -

-
, -

. -
 Fe3 4  Fe2O3, -

 –  Fe7S8, FeS,  Cu5FeS4, 
. 

 [2], -
 

: 

 7 FeS2 = Fe7S8 + 6 S.  (7) 

, ,  
: 

 3 Fe7S8 + 28 2  = 7 Fe3 4 + 24 2S + 4 2; (8) 

 2 Fe7S8 + 21 2  = 7 Fe2 3 + 16 2S + 5 2. (9) 

  

 5 CuFeS2 = Cu5FeS4 + 4 FeS + S2. (10) 

 [3] ,  
 Fe7S8  Cu5FeS4 -

 
, ,  

.  
 

-
-
 

( 4 25CuSO H O ), -
 [4]. , -

 
-

. , , 
-

. ,  
 

:  

 3 CuFeS2 + CuSO4 = 2 Cu2S + Fe3O4 + 2,5 S2; (11) 

 4 FeS2 + 2 CuSO4 = Cu2S + 4 Fe  + 2 SO2 + 3,5 S2. (12)  

 
 

,  
  

,  
.  

, -
, , %: 

13,8 Cu; 3,28 Pb; 4,12 Zn; 29,95 Fe; 36,85 S; 8,07 SiO2; 
1,98 AI2O3; 1,01 CaO; 0,94 As.  [5] , 

 
:  

 t, ° ;  , ; 
 d,  

 
 

 [6] -
 ( . 1). 

 1 
 

  
1 2 3 4 

t,  500 600 700 800 
,  30 45 60 75 

d,  7 9 11 13 
 

-
,  

 -
,  . 3. 

 2 
 

,   
 

,  

 
 t,   d,  S , % S , % 

1 500 30 7 21,1 25,5 
2 600 45 9 33,7 31,9 
3 700 60 11 34,6 36,0 
4 800 75 13 38,8 39,9 
5 500 45 11 32,5 27,9 
6 600 60 13 36,8 32,4 
7 700 75 7 51,4 43,3 
8 800 30 9 36,3 29,2 
9 500 60 7 35,0 34,6 

10 600 75 9 34,9 39,1 
11 700 30 11 24,2 26,6 
12 800 45 13 29,4 30,9 
13 500 75 11 34,6 33,9 
14 600 30 13 25,3 23,9 
15 700 45 7 36,1 34,6 
16 800 60 9 42,3 39,6 
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-
,  

( .  2),  ( . 2), -
: 

 0,382,89 ,S t  0,91R , 7,1 2Rt ; (13)  

 0,4376,04S , 0,98R , 46,2 2Rt ;  (14)  

 41,8 0,76S d , 0,62R , 2,2 2Rt .  (15)  

 
:  

 0,38 0,4370,015 41,8 0,76S t d ,  

 0,8R , 7,7 2Rt .  
(16)

 

-
 ±3,94%,  11,5%. 

 
. 2.  

,  
  

,  
 (t, , d)  

.  
 

,  
. -

-
,  

,  
. -

-
, -

, -
. -

-
 34,2%. 

-
,  

( .  3),  ( . 3), -
: 

 0,2310,76S t , 0,85R , 4,3 2Rt ; (17)  

 0,3511,75S , 0,93R , 9,04 2Rt ; (18)  

 252 0,56 9S d , 0,74R ,  

 2,3 2Rt . (19) 

-
:  

 20,23 0,350,056 52 0,56 9S t d ,  

 0,73R , 5,38 2Rt . 
(20)

 

-
 ±5,8%,  12,2%.  

 3 
 

,   
 

,  
 

 
 t,   d,  S , % S , % 

1 500 30 7 38,1 38,1 
2 600 45 9 47,8 48,0 
3 700 60 11 50,8 52,6 
4 800 75 13 52,3 50,6 
5 500 45 11 49,0 43,9 
6 600 60 13 42,4 43,9 
7 700 75 7 57,5 56,9 
8 800 30 9 40,9 44,4 
9 500 60 7 38,2 48,6 

10 600 75 9 51,5 57,3 
11 700 30 11 37,9 41,3 
12 800 45 13 39,5 42,3 
13 500 75 11 52,5 52,5 
14 600 30 13 39,1 34,4 
15 700 45 7 54,2 47,6 
16 800 60 9 69,3 56,5 
 

, -
 (t, , d)  

. -
-
-

. -
-

,  9 . ,  
,  

.  
 47,6%.  
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The models of the efficient surrface stretch under striking load for damp and dried granules are received that allows to use these 

models for estimation of safety and collapsibility by transportation from granulating plant to roasting shaft furnace. 
Keyword: granules, copper concentrate, dynamic strength, efficient surface pull, height layer. 
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 ( -
=1,04 3)  10%. 

 
 1,2 , 

 15  20  
.  

 45°. -
,  -10+7  

(d =8,5 ). -
, . -

, -
. 

 ( ) -
 

*,  
                                                           

* ., ., . -
. :  « », 

2003. 336 . 

, -
. 

 1 
, % 

Cu S Fe CaO Na2O K2O SiO2 Al2O3 
4,3 3,49 3,4 3,05 1,52 1,20 62,04 10,46 

 

 
 100  

. -
 

 105° -
 . 2. 

 2 
 

  
 ( , .) 

 
h,  

  

 1  2  
  1  2  

 
0,5 0,97 0,99 0,98 0,93 0,83 0,88 

0,75 0,97 0,95 0,96 0,91 0,71 0,81 
1 0,90 0,87 0,885 0,83 0,68 0,755 

1,5 0,76 0,69 0,725 0,61 0,51 0,56 
2 0,62 0,57 0,595 0,45 0,38 0,415 
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 n
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,max

(0,05;f ; )
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fn
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 ( ) 
,  

 1mfu  (  m – -
, ) -

 nf n .  
2

maxuS  – -

; 2
uS  – , . 

 u -
 

. 
 G  = 

= 0,538462<0,8142, G  = 0,4577<0,8142 . 
,  

,  
 

-
: 

 

2

12

( )
437,0

1

m

up u
p

u

y y
S

m
, 2 45,5,uS  

 upy  –   u  

; uy  –  
 u . 

 
: 

 
n

u
uy S

n
S

1

22 1
87,4, 9,35%;S  

 2
yS 9,1, %,016,3óS  

 

 nSt yf y
/);05,0( , 

 );05,0( yft  – -
,  

 
 

0,05 -
 )1(mnf y . 

 
 6,0%  10,74%. 

,  
 ( ),  

 
 

 

6
2

5,0 y

ghd

yP ,                                            (1) 

 d –   ( )  ,  ;   –  -
, 3; g –  

,  9,82 2; h –  

, ;.  –  
)  

, 2. 
-

 ( -
, , ), -

-
,  –   

. -
 

-
2, -

 
. -

-
-

. 
-

 (1) 

 

1/6
2 ln 0,5 ,

ln y

d gh
P

  

  – , . 
 

105°  1016,0  875,2 3 . 
 

(g=9,82 2, , d=0,0085 ) -
 

: 

 

1/6
ln 0,554,016 ;
ln y

h
P

   (2) 

 

1/6
ln 0,546,53 .
ln y

h
P

 (3) 

 . 3  
 . 1. 

 3 
 

, ,  
, 2,  

  ( .) 

h,  
  

 (4)  (6)  (5)   (7) 

0,5 48,6852 50,9995 0,98 0,9848 30,8369 32,657 0,88 0,9134 
0,75 64,9493 61,5992 0,96 0,9454 42,5584 42,314 0,81 0,8040 

1 72,1388 72,1990 0,885 0,8855 54,0856 51,971 0,755 0,6997 
1,5 92,0882 93,3985 0,725 0,7442 71,9037 71,285 0,56 0,5429 
2 114,934 114,5980 0,595 0,6147 89,4406 90,599 0,415 0,4430 
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 h,   

. 1.  
 ( ) 

: 1 – ;  
2 – ;  – ; 

 –  (4), (5) 
 . 3  .  1 -

: 

 = 42,399h + 29,8, , R=0,9930;   (4) 

 = 38,628h + 13,343, R=0,9956 .   (5) 

 (4), (5) -
 (1),  

-
: 

 

6
2

(43,399 29,8)0,5 ,
d gh

h
yP   (6) 

 

6
2

(38,628 13,343)0,5 .
d gh

h
yP    (7) 

 
(6), (7) -

-
 R,  

 0,9939  0,9757 ,  
tR=141,300>2, tR=35,27>2. -

 . 2  . 3. 
 (7)  

 
(100 .)  0,01  1 ,  

 0,4,   
 (7)) – 0,39. 

 (6), (7) -
, -

 
 ( . 4, 5). 

 4 
  

         d,  
 h,  0,005 0,007 0,0085 0,010 0,012 

0,4 0,9997 0,9979 0,9933 0,9827 0,9479 
0,5 0,9993 0,9952 0,9848 0,9602 0,8859 

0,75 0,9976 0,9826 0,9454 0,8618 0,6414 
1 0,9949 0,9628 0,8855 0,7244 0,3819 

1,2 0,9923 0,9435 0,8299 0,6099 0,2285 
1,5 0,9878 0,9119 0,7442 0,4568 0,0964 
1,8 0,9831 0,8799 0,6636 0,3371 0,0389 
2 0,9800 0,8592 0,6147 0,2752 0,0212 
 

. , -
 20%. 

 5 
 

 105° )  
           d,  
h,  0,005 0,007 0,0085 0,010 0,012 

0,4 0,9979 0,9843 0,9507 0,8745 0,67013 
0,5 0,9962 0,9721 0,9134 0,7864 0,4879 

0,75 0,9910 0,9343 0,8040 0,5608 0,1778 
1 0,9853 0,8946 0,6997 0,3880 0,0592 

1,2 0,9809 0,8652 0,6286 0,2921 0,0253 
1,5 0,9750 0,8265 0,5429 0,1980 0,0079 
1,8 0,9698 0,7942 0,4778 0,1411 0,0028 
2 0,9668 0,7757 0,4430 0,1154 0,0015 
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Based on data from scanning electron microscopy, X-ray diffraction and spectroscopy is considered corrosion-component iron-

based alloys used as the anode, the high-temperature electrolysis of aluminum cryolite-alumina melt. 
Keywords: electrolytic production of aluminum and alumina electrolysis, metal inert anodes, mechanism of corrosion. 
 

 
-
-

 [1]. -
-
-

. , , 
 

 [2-4]. -
-

, -
.  

, -
 

. 
 

-
 [2,4-7].  [6], -

-
. -

 [7]. 
 [5]  

. -
 NiFe2O4; NiO; Fe2O3.  

 
, -

 [1,4], -
, -

. -
, :  

, ,  
 

.  
,  

, . 
-
-

, -
-

. 

  
 

 
-

 8-10 ,  
. 1.  

-
. -

-
 Saphir 520 (Germany). 

 
Axio Obserber.A1m, Carl Zeiss.  

 
D6000 «Shimadzu». -

-
 EVO 50 HVP (Carl Zeiss) -

 INCA Energy 350 (Oxford Instru-
ments)  200-230 -

 20 . -
 BSE -

 – -
. 

 
-
 

 10% .  ( . 1). 

 1 
  

 . ( .%) 
100  
10 Ni, 10 
10 Cu, 10 
10 Cr, 10 
10 Mn,10 

10 Al, 10 
10 Ti, 10 



… ., ., ., . 

. . . 2012. 4.      ——————————————————————————————————— 23

 
 

( . 1). 
 

-
 

. 2.  
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 « » -
 FeF2.  ,   
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100 Fe 10Ni 90Fe 90Fe10Cu 10 Cr 90 Fe 10 Mn90 Fe 10 Al 90 Fe 10 Ti 90 Fe
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, %

, 

Fe2O3 FeF2 AlF3 FeO Fe3O4 FeAl2O4

 
. 2.   

  
 

 (II,III) -
.  (Fe2O3) –  

. -
 3% ( 10)  44% ( 100). 

-
: FeAl2O4  Fe3O4, Me(Fe,Al)2O4.  

 
 Fe2O3  Fe3O4,  
 Fe(II)  Fe(III). -

 
, : -Al2O3 

(7-12%), FeCr2O4 (6%), NiO (0,5%), Cu (0,5%), 
Fe2,50Ti0,5O4 (10%), MnO2 (1%). 

 . 3  4 -
100, 10, 10,  

. ,  
 

. -
, , -

.  

  
  

 
 

. 3. 100 ( ), 
10 ( ), 10 ( ) 

 
 

 
 

 
 

.4. : 
 – 100;  – 10;  – 10.   

 
 

  
  

. 1.  
:  –  

100% Fe;  –  90% Fe–10% Ni 
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 2 
   

 O F Na Al K Ca Fe  
100 (  . 4, ) 

 1       100.00  
 2       100.00  
 3 62.23   25.20   12.56  
 4  77.99 0.73 13.20 3.99 0.25 3.85  
 5  75.10 6.17 9.52 1.68 0.65 6.89  
 6  78.07  0.45   21.48  
 7  79.98  0.36   19.66  
 8  75.64  1.41   22.95  
 9  75.30  0.58   24.11  
 10  72.21 10.99 10.37 0.58 2.42 3.43  
 11  77.56     22.44  

10 (  . 4, ) 
 O F Na Al K Ca Fe Cu 
 1 49.18   8.85   41.98  
 2 49.43   7.06   43.51  
 3 50.21   7.80   41.99  
 4 33.42 27.97  17.59   21.02  
 5  76.11 1.01 13.22 4.94  4.71  
 6  75.70 0.79 13.27 5.07  5.17  
 7  76.15  0.92 0.55 0.26 22.10  
 8  74.45     25.55  
 9  71.80  1.02   27.18  
 10 8.77 59.99  8.02 1.23  11.52 10.46 
 11 8.46 56.67  4.52   17.11 13.23 

10 (  . 4, ) 
  F Na Al K Ca Fe  
 1  75.12     24.88  
 2  79.28  12.67   8.06  
 3  79.38  0.63   19.99  
 4  79.17  20.83     
 5  79.57  20.43     
 6  80.27  19.73     
 7       100.00  
 8       100.00  
 9  76.06     23.94  
 10 26.98   8.09   64.93  
 11  72.99 12.07 9.25 0.32 0.24 5.13  
 12  74.14     25.86  
 13  67.78 2.45 17.05 6.14 0.35 6.23  

 
 .  4,  -

 ( 100). 
, -
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,  
, : 1,  2,  3,  4 ( . . 4, ). 
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.  

, -
, -

. , 
 [1]. 

,  
, ,  
.  

. 
-
-

,  
. 

-
 [8]. 

-
 [9]. ,  

 
: 

 Al2O3( ) + 2[AlF6]3-
) [AlO][AlF6]2- )+  

 + [AlO2][AlF6]4- ) 
(1) 

-
 

,  « »  
» : 

 [AlO][AlF6]2- )  [Al][AlF6]0 + ½ O2 + 2e-  (2) 

 [AlO2][AlF6]4- )  [Al][AlF6]0 + O2 + 4e-   (3) 

 [Al][AlF6]0,  
Na+ +, : 

 [Al][AlF6]0 + Na+ [Al][AlF6][ Na]+   (4) 

 
: 

 [Al][AlF6][ Na]+ +3e-  Al0 + [AlF6]3- + Na+  (5) 

 
-

.  
, ,  

 
 « » . 

-
.  

.  
,  

: Fe0  Fe2+ +  2e-. -
-
-

: 

 Fe2+ + Na3[AlF6] FeF2 + NaAlF4 + 2Na+     (6) 

-
 Na2[AlF6]-  

NaAlF4 [10]. ,  F:Al  
 3. , -

,  
. -
.  FeF2  

 
: 

 FeF2
 + [AlO][AlF6]2-   Fe  + 2[AlF4]-  (7) 

 FeO + 3[AlO][AlF6]2-   FeAl2 4 + 
 + [Al][AlF6] + 2[AlF6]3+        (8) 

 Fe2+  Fe3+ -
,  

 
. 

,  
 

 Fe2+ .  
-

. -
, -

-
, -

. -
.  

-
,  
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Parameters of 70 steel, modificated with oxide phases, have been developed. Three experimental heats have been done. It is 

shown that application of Mg and Ti as modificators improves HAZ toughness. 
Keywords: pipe steel, oxide phases, modification, non-metallic inclusions. 
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-0,03  
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 1  
, .% 

 Si Mn S P Cr Ni Cu Ti Al Nb V 
0,05 0,26 0,73 0,001 0,004 0,43 0,08 0,16 0,013 0,023 0,031 0,037 

aO–CaF2. 
-

.  
.  

 
: 

1)  (  1, Ti); 
2)  (  2, Ti + Al); 
3)  (  3, Ti +Mg). 

-
 . 2. 

 
 

 « -300» -
 

), -
. 

 1200°  
 12 . -

 . 3. 
3 -

 
. 

 3  
 

 
 

, 
 

, 
 

 , 
 

 , 
 

-
, °  

1 1170 920 760 540 9 
2 1170 920 770 540 10 
3 1170 920 780 380 18 
 

 
. 4. 

 4 
 

  
 ,  ,  ,% KCV-60, 

2 
1 658; 657 470; 476 30,1; 28,5 136; 137;121 
2 651; 622 507; 510 28,9; 30,9 151; 181; 184 
3 690; 660 492; 494 20,3; 20,9 154; 120; 130 

 590 460 20   
 

 
 
 

60. -
 KCV -

 -60° .  
-
 

,  

 2 
, .% 

 C Si Mn P S Cr Ni Cu Mo Al Ti Nb Mg N 
1 0,065 0,23 1,64 0,006 0,002 0,42 0,084 0,16 0,009 0,009 0,020 0,059 <0,001 0,006 
2 0,066 0,23 1,50 0,006 0,002 0,42 0,084 0,16 0,009 0,025 0,012 0,060 <0,001 0,007 
3 0,067 0,23 1,58 0,006 0,002 0,42 0,083 0,16 0,009 0,010 0,016 0,059 0,002 0,007 
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 1,0-2,0 . 

 3,0 . 
,  

 
3-1  3-2  Ti+Mg. 
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 ( . 1, , )  -

-
, -

 (  15%), -
, -

 (  
 6-8 ),  

. 
3  

 ( . 1, )  
 (  30%) , -

. -

 5 
  

 

 
 

 

 
-

 ( ) 
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-
 

) 

 
-

 ( ) 

 
-
 

) 
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) 

1-1 - - - - 4,0 - - 
1-2 - - - - 4,0 - - 
2-1 - - - - 3,0 - - 
2-2 - - - 1,0 3,0 - - 
3-1 - - - - 3,0 - - 
3-2 - - - - 3,0 - - 
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 LVMFlow. 
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In this paper analysis of various options runner- supply systems for casting a chill through the SCM LVM Flow. 
Keywords: gating- feeding systems, chill casting, computer modeling. 
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, . 
With the help of computer simulation in the software «DEFORM-3D» there was performed virtual complete factor experiment 

of the shear drawing process, in its course there was performed assess-ment of influence of independent parameters (drawing speed, 
die rotation speed, die angle and fric-tion factor) on the strain intensity. As a result of the experiment there was derived a regression 
equation and were determined the most significant individual factors and their combination, which influence the response parameters. 
Also, there were represented the comparative results of processes of conventional drawing and shear drawing. There was 
demonstrated a higher efficiency of shear drawing process from the point of view of strain intensity. 

Keywords: computer simulation, shear drawing, virtual complete factor experiment, planning matrix, deformation intensity. 
 

 
-
 

-
 ( ) -

 ( ) [1]. 
-

 ( ) [2, 3]  – 
-Conform [4],  

-
-

. 
, -

 
-Conform, -

.  
: 

1) -
-

; 
2)  

; 
3) -

,  
. 

 
. -

,  
,  

,  
 [5]. 

 
-

,  
-

, -
. 

-
 

, -
-

. -
-

, , -
 

,  
. 

 
 

-
. -

-
-

 ( ) [6]. 
-
-
-

. -
.  

-
,  

-
. 

,  
 

-



 

———————————————————————————————————     . . . . 2012. 4.  34 

-
. 

 
-
-

. -
 –  

, -
-

 [7]. : 
; -

, -
; ,  

-
.  

-
,  

, 
-

 [8]. 
 
 

. -
 

,  [5]. -
 . 1. 

 
. 1.  

 –  
 0.1%,  

 
 [9]. 

-
 

 ( ) «DEFORM-3D». 
 

 «DEFORM-3D»  
-

 « -3D» -
. 

 
1) -

 
; 

2) -
 20° ; 

3) ,  
; 

4) -
; 

5)  100 , 
-

; 
6)  43553  

. 
-

, , -
 

,  
, ,  

 
.  

-
 

-
-

. 
, -

, -
,  
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 X1  
(V, ) 

X2  
, -1) 

X3  
, ) 

X4  
(f ) 

 (Xi) 20 350 15 0,50 
  

 ( Xi) 10 50 5 0,25 
 

(xi = 1) 30 600 20 1 
  

(xi = –1) 10 100 10 0 
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 24  

 
 0 1 2 3 4 1 2 1 3 1 4 2 3 2 4 3 4 1 2 3 1 2 4 1 3 4 2 3 4 1 2 3 4  

1 + + + + + + + + + + + + + + + + 0,30 
2 + - + + + - - - + + + - - - + - 0,70 
3 + + - + + - + + - - + - - + - - 0,90 
4 + - - + + + - - - - + + + - - + 0,50 
5 + + + - + + - + - + - - + - - - 0,50 
6 + - + - + - + - - + - + - + - + 0,90 
7 + + - - + - - + + - - + - - + + 0,60 
8 + - - - + + + - + - - - + + + - 0,70 
9 + + + + - + + - + - - + - - - - 0,40 

10 + - + + - - - + + - - - + + - + 1,50 
11 + + - + - - + - - + - - + - + + 1,10 
12 + - - + - + - + - + - + - + + - 1,20 
13 + + + - - + - - - - + - - + + + 0,70 
14 + - + - - - + + - - + + + - + - 0,90 
15 + + - - - - - - + + + + + + - - 1,30 
16 + - - - - + + + + + + - - - - + 1,00 
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N

yx
N

ii
1i

ib ,  (3) 

 i = 0, 1, 2, …, 16. 
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The special features of the technology of the production of cold-rolled tape for the monetary billet are examined. The possibili-
ties of applying the principle of technological adaptation with the construction of multivariant technological system are analyzed. The 
results of studies of the changeability of the quality indicators of tape in the dependence on the technological factors are represented. 

Keywords: cold-rolled tape, monetary billet, quality, hardness, roughness, the adaptation. 
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The process of computer aided design functioning in stochasticity mode is described. The effectiveness comparison in finishing 
train of wide strip hot rolling mill is performed for the 4x1180 mm strip for the different reduction strategies. Finally, the technology 
which maintains satisfactory effectiveness for the whole range of both process and profile parameters was developed. 
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 minx  maxx  x  s  
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R3 68 73 71 1 
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Soft reduction of continuously cast from tube steel allows to improve the quality of the central part of slab and to change «center 

segregation» defects location. 
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There is a method for calculate of deformation around the strands procession radial squeezes. This method demonstrates the 

increase of the contact between the wires from influence tangential part of the presser.  
Keywords: a wire, a strand, small plastic squeezing, a contact surface, deformation. 
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In the work was carrying a theoretical study and a selection is made of compositions solder alloys such PSr40 that do not contain 

cadmium. Evaluated the comparative characteristics of wettability, which recommended new alloy compositions. 
Keywords: soldering, brazing, the phase diagram, binary systems. 
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The work is a logic continuation of the research [1] devoted to a problem of delayed fracture (DF). The influence of various fac-
tors, namely a chemical compound, structural and technological parameters on propensity of steel to DP was studied in the work [1]. 
The basic direction of the work [1] was the regular research of a influence of the basic alloying (Cr, Ni, Si) and microalloying by 
vanadium and nitrogen on resistance of steel to DF in conditions of agressive environment. In the present work the complicated prob-
lem of revealing of mechanisms DF by fractographic methods was put. The comparative analysis of features of fractures of re-
searched steels namely steels of vanadium and nitrogen microalloyed 35 rNV and the steel traditionally used for manufacturing of 
bolts, 40Cr, after tests for a stretching for air and DF in an excited environment has allowed to confirm idea about the leading part of 
hydrogen in DF mechanism. 

Keywords: the delayed fracture, microalloying by vanadium and nitrogen; hydrogen embrittlement, corrosion cracking. 
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The classification of hereditary connections in carbon steel deformation nanostructuring technologies is developed on the basis 

of analysis of multioperation technological processes. General mechanism of technological inheritance estimation in deformation 
nanostructuring processes is given. For evaluating the change nature in carbonaceous wire structure and properties in the course of 
the developed method of continuous deformation nanostructuring the quantitative degree of technological heredity is formalized with 
the per operation working in the form of the coefficient of technological inheritance. The use of technological inheritance concept 
makes it possible to estimate the application effectiveness of method of continuous deformation nanostructuring wire in the acting 
industrial technologies. 

Keywords: technological inheritance, multioperation processes, hereditary connections, calculation algorithm of technological 
inheritance, method of continuous deformation nanostructuring. 
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The cellular automaton models contribute generation discrete models of continuum. Elimination of continuum model yields a large div-

idend in accuracy. The direct interaction model accelerates calculation. The functional connection, suggested in this work, allows the re-
search of the deformation irregularity. 
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In work influence of elastic properties of hydrosystem on vibration and for the weekend indicators of a manual hydraulic ham-
mer is presented results of theoretical research. For simplification of theoretical research the generalized parameter characterizing 
elastic properties of hydrosystem is entered.  
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The algorithm of local industrial power plant generators load optimization in terms of 500 kV bulk transmission substation auto-

connected transformer continuous single-phase scheduled-outage taking into account generating equipment heterogeneity, power 
losses in distribution system, limitation of negative-sequence and phase current in generator stator wind. The combination of succes-
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successive reduction and dynamic programming methods is used for optimal generators load computation. 
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Using the finite element method is analyzed stress-strain state and the magnitude of the crack opening in the top of the satellite 
pitting in the heat transfer tubes of nuclear steam generators for various modes of operation, We consider the Renault influence on 
this process of residual stresses, determine the conditions of plastic deformation in the top of pitting. 

The influence on the process of residual stresses was studied.  Conditions for the occurrence of plastic deformation in the top of 
pitting was defined. 

Keywords: heat exchange tube, pitting, finite element method, plastic deformation, corrosion. 
 

 ( )  
 

. 
-

.  
 

-
, . 

-
-

 ( ) -
 

,  
,  

 
. 

 –  12 18 10 ,  
 16 ,  1.5 . -

-
 (  220 ,  

 2000 ).  0.25  
-

. -
 0.05 . 

-
:  

 (  );  
 

-
 (  ). 

 
. -

 15.7 ,  
6.3 .  

. -
 24.5 . 

 
 . 1.  . 2, 3 

 
 

 )  
.  

,  



 

———————————————————————————————————     . . . . 2012. 4.  82 

 rp/ rp0 (rp0 – 
-

)  . 1, 2. 
 1 

, 
 

  

-
 

   
    

      
,  1.02 10-3 0.4 10-3 1.78 10-5 1.86 10-5 0.42 10-3 1.72 10-4 

rp/ rp0 5.4 1.9 0.3 
 

-
 

, ) -
, -

 
.  

, )  
, -

-
. 

 
. 1.   

 

 
. 2.  

,  ( ) 

 
. 3.  

 ( ) 
 . 1, 2 ,  

 5.4 , 
.  

 2.5 , -
. -

 
, -

 (  3.3 ). 
 . 1  2 -

, -
 ( . . 2)  

 
. 

 
-
-

.  
 

. -
, -

 
, . 

-
 

 (  1000 ) -
-

 c -
 5%  NaCl  

20 .  
-
-
 
 

.  
 

 (20 )  
 

. -
 [1-2].  

 NaCl  = 2 104 /( 2  ). 
-

 (1)  (2)  
 . 4. -

 
, -

-
, -

 2 
,  

 

-
 

 
      
          

,  0.4 10-3 1.54 10-4 0.96 10-6 1.44 10-6 1.02 10-3 0.4 10-3 1.78 10-5 1.86 10-5 0.42 10-3 1.72 10-4 

rp/ rp0 1 0.3 5.4 1.8 0.3 



… ., ., . 

. . . 2012. 4.      ——————————————————————————————————— 83

 20 ,  . 5, 6. 
 x, px –  

; y, py – -
; z, pz – ; pi  i –  

. 

 
. 4.  

 (1)  (2)  
 

 
. 5.   

 t = 0.1  (1 – px; 2 – py;  
3 – pz; 4 – pi) 

 
. 6.  

 = 20   
(1 – px; 2 – py; 3  – pz; 4 – pi)  

, -
 
 

 y, -

-
.  y -

, ,  
. -

,  1/3  
. 

 
. 7.   

 = 20   
(1 – x; 2 – y; 3 – z; 4 – i) 

 . 6 -
 [1] -

 
 1 18 , -

 –  (  1050° ). 
 

-
 ( -

)  R=0.25  
. . 1), . 

 
 . 8-10 

2). 
, -

-
,  

. 
 

. 
-

, -
 ( . 11, 12).  

 
 ( . 13, 14). 

 
. 8.  

 



 

———————————————————————————————————     . . . . 2012. 4.  84 

 
. 9.  

 

 
. 10.   

  
(1 – x; 2 – y; 3 – z; 4 – i) 

 
. 11.   

  
 

 
. 12.  

 
 (1 – x; 2 – y; 3 – z; 4 – i) 

 
. 13.  

 

 
. 14  

  
(1 – x; 2 – y; 3 – z; 4 – i) 

, -
-
 
 
 

. 

 
. 15.   

  
 (1 –  = 300 ;  

2 –  = 240 ; 3 –  = 220 ; 4 –  = 140 ) 
, -

 
, -

, -
-

.  . 15, -
 p 

  = 0.15-1.05   



… ., ., . 

. . . 2012. 4.      ——————————————————————————————————— 85

. -
 

 0.25 ,  
 

. 
 . 15 ,  

( p  9 ) , -
,  

 0.7  (   = 300 ).  
-

 (  
)  – 0.2-0.3 . 

, ,  
- ,  

. 
: 

1.  
, -

, -
-

,  ( -
 3.3 ). 

2. -
-

 
, -

 0.25  
-

. 
3. , -

 
,  

. 

 

1.  /  ., ., 
., .; . . . .: -

, 1973. . 216. 
2. -7-002-86. -

. .: , 
1989. 528 . 

3.  / . 
. . .: , 1972. 328 . 

Bibliography 
1. Processing of residual stress / Podzey A.V., Sulima A.M., Evstigneev M.I, 

Serebrennikov G.Z; Ed. A.V Podzey., M: Mechanical Engineering, 1973, 
P. 216. 

2. PNAE G-7-002-86. Standards based on the strength of equipment and 
pipelines of nuclear power plants, M., Energoatomizdat, 1989. 528 p. 

3. Studies on the hardening of machine parts. Ed. I.V. Kudryavtsev. Mashi-
nostroenie, 1972, 328 p. 

 
 
 
 
 
 
 
 
 



,  

———————————————————————————————————     . . . . 2012. 4.  86 

,,,               

 338.3:330.133 

. 

  
 

 
, . -

 
. 
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In this article we proposed a complex approach to the evaluation of company cost in the mergers and acquisitions on the basis of 

integration of profitable, unprofitable and comparative approach. On the basis of the submitted approach it is possible to substantiate 
preliminary reasonability of the mergers and acquisitions in with purpose to raise effectiveness of integration activities of Russian 
metallurgical companies. 

Keywords: integration, metallurgical company, control premium, the cost of business 
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This article provides the results of analyzing advertisers demand in the segment of Yekaterinburg’s glossy and business maga-
zines. It identifies the problem of regional glossy magazines’ revenue decrease which is caused by reduced number of fashion adver-
tisers. The author suggests solving this problem through revising the positioning strategy for glossy magazines and focusing on new 
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The person’s exercise of his rights, including the right to free realization of his thoughts and opinions, must not lead to rights 

and legal interests of another person violation. Russian legislation must work out special mechanisms of violation defense connected 
with freedom of speech right realization. They should take into consideration such an informational recourse as the Internet. Possible 
methods of defense: demand to delete appropriate information from the concrete site, the user’s data inquiry with his responsibility 
attraction, assignment of responsibility on Internet provider. 

Keywords: abuse, freedom of speech, responsibility, information dissemination. 
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The article deals with the results of scientific schools activity in the field of rolling industry headed by the scientists of MIMM 
(Magnitogorsk Institute of Mining and Metallurgy) and MSTU (Magnitogorsk State Technical University) in 1940-s – early 2000-s. 
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