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11 – – 63 0,30 0,54–0 13 52,5 46,5 11,4 –
12  0 -10 1,0 23,5 50 0,30 0,56–0,44 13 47,5 42,5 10,9 –0,5
13*  0 -10 3,0 79,3 40 0,30 0,56–0,47 11 41,9 37,8 9,78 –1,62
* 13 – 0,9 2 .

 4

 – 0,40 ;  – 12 2;  – . 56035; 
 – 1 ;  – 50,8%;  0,1% )

-
, ·0,098

,,

-

-
, - -

, 

,
%

-
-

-

, %

1  – 40 
 – 50% 25 45 0,38 0,54 11 40,7 36,3 10,8

2  – 30 22 35 0,40 0,55 8 29,1 26,1 10,3
3  – 30 

 – 50,6% 22 35 0,40 0,55 8 28,0 24,9 11,0

4  O -10
 – 32 25 1,0 32,2 30 0,40 0, 55 10 34,4 31,0 9,88 -0,82

5  0 -10
 – 35 23 0,6 21,5 30 0,40 0,55 8 30,8 27,8 9,74 -0,96

6  0 -10,
 – 32 25 1,5 49,3 35 0,40 0,55 9 33,5 30,4 9,31 -1,39

7  0 -10,
 – 32 25 2,0 6,6,4 35 0,40 0,56 8 32,2 29,2 9,31 -1,39

8 25 0,5 16,5 30 0,40 0,54 8 33,6 30,2 10,1 -0,6
9 25 1,0 34,9 30 0,40 0,54 8 31,8 28,6 10,0 -0,7
10 24 1,5 50,l 30 0,40 0,54 8 33,1 29,9 9,66 -1,04
11 25 2,0 65,7 28 0,40 0,54 8 33,4 30,4 8,98 -1,72
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-

 0,1% -10
. 5, 6.
. 5 6 , 

 0,1% -10 -

 11,13  10,3%. 
0,1% -10 -

-
-

 8,8  8,2%. -
-

 (1854 2 ) -

 (  + 0,05–8,47%) -
, -

-
 2154 2 ,  +0,05

– 3,13%.

-
. , 

-10 .
 0,1% 

-
, 

. 
. -

-

 1–1,4%.

 6

 + 0,05–8,47%,  1854 2 ,
 0,0016 2,  56035)

-
,

·0,098 
, , -

,
V , 

-

-
, , %

-10,
V , 

-
-

-
-

-
,

, 

-
-

, , 
W,

% , , %
-

V , 

1 55 41,5 – 0,3 0,85 53 79,5 9 43 8,37 0,4 44
2 55 41,5 2 0,3 0,85 68 103 9 43,39 7,71 0,4 46
3 40 41,5 – 0,3 0,8 39 46 7 23,48 9,158 – 34
4 40 41,5 1,5 0,3 0,8 39 60 7 25,92 8,46 – 32
5 40 41,5 – 0,3 0,85 43 65 7 24 8,879 – 38
6 40 41,5 1,5 0,3 0,85 45 45 8 29,41 8,37 – 33

 5

 + 0,05 – 3,13%,  2154 2 ,
 =0,0016 2, . 56035)
-

,
·0,098 

, , -
,

V , 

-

-
, , %

-10,
V , 

-
-

-
-

-
,

, 

-
-

, , 
W,

% , , %
-

V , 

1 40 48,91 – 0,3 0,8 33 45 8,5 33,18 11,38 – 25
2 40 48,91 1,5 0,3 0,8 35 45 8 32 10,67 – 34
3 40 48,91 – 0,3 0,8 26 40 7 28,92 11,14 – 27
4 40 48,91 1,5 0,3 0,8 29 45 7,5 30,83 10,97 – 32
5 55 53,8 – 0,3 0,85 48 72 9 45,59 1105 0,72 45
6 55 53,8 2 0,3 0,85 72 75 12 51,24 9,69 0,707 42
7 55 52,45 – 0,3 0,85 69 105 12 51,5 10,96 1,3 42
8 55 52,45 2 0,3 0,85 100 150 12 50,84 10,05 0,665 42
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 « » (

 – ) -
 (MgCO3) -

,  (CaMgCO3). 
 Fe2o3, FeO,

Al2O3, SiO2. 
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,
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.
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-
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-
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 (  +20 ), 
-

. 

 +(3–5) .
-

, 
,

, , -
 20  “ -
” ( . ), 

 ( -
 “ ”),

 “ ” ( . ).
-
-

 “ ”  1995 . (  3132-
015-05820239-96). -

2000 . -

 3132-015-05820239-2001), 

 5  300 . 

, -
.

 « » -
 « » 

-
, . 1.

(« »)  20 
, . 

 Mg, Al, Si .
,  « »,

. , -

, , -
 Mg -

 « ». -
-
-

 4-150 ( -
, , -

,  40–150 ).
-
-

, -
 4-150, 

. 4, 
. 2.

:
-  ( );
-  ( );
-  ( );
-  ( ).

-

-
, -

, -

 « » (SiO2 < 0,9%;
CaO < 2,1%)  MgO > 65%.

-
-

 ( ) -
, -

 ( ) 
-

 0–5  5–20 . 

 1
 ( ) , 

1
2
3
4
5

2-300, 3-300
4-150/1, 6-150/2
4-50/1, 6-50/2
2-30, 4-30, 6-30
4-3 -150

)

 ( )  2-, 3-, 4-  6- -
,  5  300 -

.
, 

,  5  50 
 20–30 . -

6
7
8
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 ( )
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 – 
.
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-
,
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: 
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, , , , , -
, , , , -
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.

, 

-
, -

, 
-

, -
-

, -
. -

-
.

, -

,
-
-

. , -
-

.

1. . . : , 1974. 144 .
2. ., . . .: , 1979. 192 .
3. ., ., .  // 

. ., 1981. . 62–67.
4. ., ., . -

 // . 1995.  8. . 76–79.
5. . .  ( ) – -

 // 
: . . . . , , 1998. . 306–314.

6. ., ., ., ., . 
 // . 1998.  1. . 26–29.

7. . .  // -
I . , , 2001.
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,,,

 621.74.94

., . , . , .

-
-

. 
, 

, -
. 

,
, , -

-
-
-

. -

»,  « »,  « », -

[1, 2]. 

 [3–5].

 [6], -
-

, -
, 

.

L = [FeO] / (FeO) = const, (1)
 [FeO], (FeO) – 

.
-

, -
. -

, 
-

 ( 0,5% FeO) [7] -
, -

:

(FeO) +  =  + [Fe]; (2)
(2FeO) + Si = (SiO2) + [2Fe]. (3)

, 

, -
. 

» 
-

. -
, 

-
. 

-
.

,  60 
120 , 

. -
, 

.
-

, 

.

, -
, -

-
 ( ), -

, -

-
. 
, 

. -
-

.
-
-

. -
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.  [8–10] -
.

, 
, 

, . 
, 

-
, 

.
-
-
,

. -
:

CaCO3 = CaO + CO2 ; (4)
SrCO3 = SrO + CO2 (5)

. -
-
-
,

.

, -
.  [11],

-
:

 =  + 2. (6)
-

:

2CO
2
CO

ca p
p

,  (7)

 – ;  – 
2;  – .

, -
, , -

, -
, -

. -
.

 1300 ° 
. , 

, -
-
-

, -

. -

.  
2

, 
,
-
-
-

.

-
. ,

-
, -

-
-

.
-

 – 

. 

-

 1

- - . . - .
, %

1 2 3 4 5 6 7
, 652,3

662,4
525,0
590

825,0
757

65,7
53,3

4315,2
2838

10,07
8,1

, % 27
28,6

12
23

46
34

7,38
7,03

54,6
49

27,3
13,9

KCU,
2

231,5
254,1

95
172

375
298

62,6
38,4

3920,8
1473

27,04
15,1

1,19
1,16

0,99
1,1

1,4
1,26

0,10
0,05

0,011
0,002

8,4
3,6

Mn 11,36
11,35

10,0
10,4

13,0
12,9

0,77
0,73

0,60
0,54

6,7
6,43

Si 0,57
0,54

0,33
0,37

0,83
0,67

0,11
0,11

0,012
0,012

19,2
20,1

Cr 0,47
0,54

0,18
0,44

0,84
0,74

0,11
0,09

0,013
0,010

23,4
17,9

Cu 0,25
0,17

0,15
0,14

0,45
0,24

0,061
0,031

0,004
0,001

24,4
22,1

Ni 0,25
0,19

0,15
0,14

0,52
0,29

0,060
0,08

0,004
0,008

24
42

S 0,0065
0,009

0,003
0,005

0,013
0,011

0,002
0,004

0,000
0,000

3,0
3,8

P 0,09
0,09

0,065
0,076

0,12
0,11

0,012
0,01

0,000
0,000

13
11,7

. 
, %

V 0,038
0,041

0,027
0,033

0,083
0,051

0,0085
0,0065

0,000
0,000

22,3
16,5

. ,  – .
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, , -

.
-

, 
, . -

- 
. -

, -
 SiO2 -

-

. -
,

.

. 
. , 

-
F( ) -

 [12]. 
 0  r -

, .

F(x) = 1/ 
0

r

 (1/x) exp [–
 – (Ln x – )2 / 2 2] dx, (8)

Ln(x0,5) ;  = 2/5Ln(x 
F(x)=0,9 / x F(x)=0,1).

, -

 22  152 . ,
-

, -
, , -

. , 
,

 3,3·1010 . 

0,73·1010 . -
, -

,  1,43 3,  4,8·106

. 
 1,06·106 .

-
 6,86

.
-

-
, 

.
-

 « » -
-

 0826-003-47647304 - 2001. -
-

.  « » -
21 -

 120 10 . 
 6 -

. -

. . 1, 2.
, 

-
. , -

. 
. 

, -
.

-
. -

.
, -

, 
, , 

. -

MnO   FeO  
 110 10 . -

 MnO  FeO 
. -

. -

-7 AUTOSCAN-objects. 

 2

. .
-

.
-

, %
CaO 37,45/39,63 20,0/34,9 49,0/50,3 7,19/6,06 51,72/36,7 19,1/15,2
SiO2 28,98/32,63 17,1/30,3 35,0/34,8 4,31/1,79 18,64/3,22 14,8/5,4
MqO 13,06/10,82 3,5/0,46 28,05/18,1 6,54/6,06 42,84/36,73 50/56
Al2O3 4,06/3,05 1,2/1,8 8,5/4,1 2,28/0,91 5,2/0,83 56/29,8
MnO 13,3/7,17 5,2/4,7 29,6/10,6 5,46/2,03 29,9/4,15 41/28
FeO 1,83/0,67 0,6/ 4,7/1,86 1,12/0,77 1,27/0,59 61/88

. , -
 – .
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. 
, 

 500 , , -
 MnO  FeO -

-
 ( . 1, 2) -

 ( . 3), -
.

MnO  FeO , 
.  -

.

-
:

b = – 0,29 + 0,058[(MnO) + (FeO)]
U+20 = 3,13 – 0,33b

. 1.  (  500)

. 2.  (  500)

. 3.  (  500)
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. 
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-

. 
 1,2 .

,  « »
-

 34 , -
-

. , 
. -

– . U -
 28,92%. , -

-
.

-

. 
-

. 
 40%. 

-
 2,263  0,83. 

.

1.  « » –  / 
., ., . . // . 2007.  3. . 43–45.

2. ., ., .  20
 // . 2007.  7. . 17–19.

3. . . , 2006. 423 .
4. ., .  // . 2006.  5. . 38–42.
5. ., ., . -

 // . 2004.  4. . 11–15.
6. . . .: , 1987. 184 .
7. :  / ., ., . .; .

. . .: , 2003. 352 .
8.  / ., ., . . //
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), -
. -

.

1. 

, -
, , -

 ( ) .  -

. , 

,
-

 [1]:

2
M0MMMM F5,0)(gV

dt
dV ,  (1)

 –  ( -
);  0 – -

; F –  ( ).
:

M1 )R(
3
4D ,

)(g)R(
3
4D M

2
2 ,

2
cD 0

2
3 ,

 (1) :
22

3
2
21 DD

dt
dD . (2)

 (2) , -
 t0  t,  ,  -

 Z, -
, 0 = const [2]:

0
2
3

1
0

3

2

y1
y1

ln
D
D

)tt(
D
D

Z ,  (3)

)]tt(DD2exp[
DD
DD

y 032
032

032
, (4)

032

032
0 DD

DDy .  (5)

, -
, . -

, :
R=0,003  – ;
=0,0006  – -

 [2];
=7800 3 – ;

=2400 3 – ;
0=1 – -

 [2];
0=8,3  – -

;
t0=0,85  – , 

, -
.

(3), (4)  (5), -
 0,003 

 0,269 .  t=0,86 .
, , -

, .
, , -

. 
, -

,   0,86 .  -

,  (3)
, 

. 
 1,02 .

-
. 

0,003  0,269 

.  [2] -
 0,003 

0,0006 . , -
, -

, -
-
-

, . -

.

2. 

. ,
, -

, , -
. 
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, 
. -

, -

dQdQdQ , (6)
 dQ – , -

; dQ  – , -
-

; dQ  – -
.

 dQ , 
, -

 dt, :

TcdVdQ M , (7)

 VM – ;  – -
; dT – -

 dt.
 dT -

 [2]. :

1n
2

2
n2

2
nn0C dt)

R
dt

exp(
R
a

B)TT(Td , (8)

,  0 – -
; R – -

;

c
a

, )BiBi(
Bi6B 22

n
2
n

2

n

,

RBi
,

 Bi – ;   = 25 ·  ·°  – -
;  – -

;  = 4000 2 ·°  – -
-

.
 Bn  [3]. 

, :

0C
3 )TT(cR

3
4

dQ

1n
2

2
n2

2
nn dt)

R
dtexp(

R
aB . (9)

 dQ  dQ , -
 (6), -

, -
. 

. , 
, 

-
 (n=1), :

d)
3
41()Tc(R2dQ 2*2

;  (10)

)](TT(c[R4dQ **
C

**2

d)21)]( 2 ,  (11)

, ,
, -

, . .
*** , (12)

*  – ;
*  – -

;
R

;   –  ;
*
CT  – .

 (9)–(11) 
 (6) -

3
3

2
21

1n
2

2
nn 0c)

R
dt

exp(B , (13)

)
2

L(k3 11 ; )
3

L(k3 12 ;

)
4

L(k3 13 ;

1n
2

2
nn

3
11

2
1211 )

R
dt

exp(B ;

c
)c(

k
*

;
0

*

;
0

*

0
*

*

1
T

Tc
L ;

*** ; 0
*

0 ;

)1)(( ****
)(

*
.

 (13) 
, , 

, 
-

.  (13) -
.  -

:
* = 2400 3 – ;
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* = 0,3 /( ) = 1260 /( ) – 
;

 = 7800 3 – ;
 = 0,165 ( ) = 693 /( ) – 

;
* = 1573  – ;
*
CT = 2048  – ;
* – -

;
 = 0,0006  – ;
 = 0,0007  – 

-
;

0 = 20°  = 293  – -
;

*= 0,015  – .
Bn= 0,9959 – , 

;
n= 1,1656 – -

)BiBi(
Bi6B 22

n
2
n

2

n .

-
 (13) , 

-
 = 0,0006 

 (t = 0,31 ). -
, 

.

3. 

,
-

, 
.

, -

, -
 [2].

**
*

x

** TT
x
T

dt
d

.  (14)

, , -

1****
)( (15)

.
 (15) -

 (14) 

**
CK

*
* TT

dt
d

, (16)

, **
C TT  = const,

:

**
C0 TTtt

0
*

**

0
* ln , (17)

0 = 0,0006  – 
 t0 = 0 ;  =  0,015   – -

; *= 2400 3 – ;
*= 7  – ;

= 4667 2  – 
.

(17), , -

 0,03 . -
 (17) , -

-
 t0 = 0 -

, , -
-

. 
 0,63 . , 

-

. -
 ( . ).

 6 
 ( )
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4. 

-
:

lRV 2
i , (18)

 R – -
; l – ;

ii Vm , (19)

 Vi – ;  – 
.

 (18)  (19) :
372

i 107,1006,0003,014,3V ,

10326,1107,17800m 37
i .

 ( =15504 =

=4,31 )  233 
, -

233
m i

/ .  (20)

1,0
233

1550410326,1 3

/ .

, -
 1 -

 0,1 . 
,  1

 0,2 .
, -
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1. . ., . . 
 // . 1970.  4. .32–34.

2.  / . ., . ., . .
. // . : . , 1979. .66–76.
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 621.789

., ., ., .

-
-

. -
-
-

, 
.

-
-

 ( -
, 10, -

) -
 (  1 

m, ). 
 [1, 2 .], , 

, 
, -

, 
, 

, .

, . .

-
, -

 [3]. 
-

. ,
, 

), -
 ( . 1) -

 1

, , 
 Si Mn S P Cr Ni Cu N2 Al Ti As Mo V W 1 0 co

1
Si 0,164 1

Mn 0,020 -0,066 1
S -0,257 -0,330 0,276 1
P -0,258 -0,074 -0,067 0,258 1
Cr -0,233 -0,035 -0,248 0,120 0,239 1
Ni 0,066 0,064 0,050 0,019 -0,014 0,244 1
Cu 0,002 0,164 -0,083 -0,042 0,150 0,112 0,466 1
N2 0,069 -0,006 0,177 0,111 0,086 0,030 0,138 0,203 1
Al 0,035 0,206 0,072 -0,138 -0,095 -0,074 0,058 0,006 -0,149 1
Ti 0,269 0,374 -0,218 -0,450 -0,044 -0,052 -0,038 -0,104 -0,159 0,218 1
As -0,109 -0,200 0,077 0,323 0,429 0,106 0,009 0,105 0,257 -0,245 -0,151 1
Mo 0,068 0,060 -0,112 -0,295 -0,094 -0,048 -0,062 -0,088 -0,173 0,106 0,448 -0,095 1
V 0,190 0,125 -0,217 -0,299 -0,055 -0,037 -0,071 -0,124 -0,116 0,029 0,426 -0,089 0,393 1
W 0,001 -0,022 -0,077 0,011 -0,020 -0,038 -0,042 -0,012 -0,021 0,067 0,135 -0,041 0,679 0,250 1

0,824 0,202 0,036 -0,225 -0,166 -0,198 0,041 0,015 0,062 0,043 0,294 0,037 0,063 0,239 -0,008 1
1 0 -0,613 -0,063 -0,052 0,125 0,103 0,115 -0,057 0,020 -0,071 -0,092 -0,178 -0,094 -0,080 -0,126 0,003 -0,578 1

-0,693 0,077 0,049 0,037 0,132 0,008 -0,113 -0,089 -0,120 -0,009 -0,049 -0,139 0,008 -0,032 0,004 -0,554 0,602 1
co -0,162 -0,051 0,012 0,132 0,073 0,026 0,009 0,071 0,042 -0,143 -0,010 0,063 -0,057 -0,068 -0,028 -0,202 0,024 0,044 1

0,366 0,031 -0,013 -0,090 -0,169 -0,183 -0,033 -0,184 -0,122 -0,024 0,135 -0,077 0,143 0,000 0,060 0,297 -0,222 -0,219 -0,129 1
:  1.  n=618.

2.  99,9% rmin=0,132.
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, , , ,
. ,

, 
, .

, 
 ( ), -

 ( . 2) 
, , 

-
, .

-
, -

-
, 

-
. , -
, -

, 
. 

 [4–7] -
:

1 =  + Mn/5; (1)
2 =  + Mn/5 + Si/7 + (Cr + Ni + Cu)/12; (2)
3 =  + Mn/6 + Si/24 + Cr/5 + Ni/40 +

 +Cu/13 + V/14 + P/2; (3)
4 =  + Mn/6 + (Cr + V + Mo)/5 +

 +(Cu + Ni)/15; (4)
5 =  + Mn/6 + Si/10; (5)
6 =  + 0,3*Mn + 0,12. (6)

,

.  (1)–

(6), , , ,
. 1 2 , -

-
. , -

, 
. -

,   [8]. 
, 

 [9]
,
-

. -

XY Y
:

1

m
j

Y
j j

X
A

,

Xj Aj – -
, -

; m –
, -

;  – -
.  1, 10  100.

-
 ( , ):

0,833 0,356 0,312

0,323 0,192 0,196 0,209 ;
B

X C Si S

P r V Ti
(7)

10
0,833 0,209 ;X C Ti (8)

0,833 0,323 0,133 ;X C P As  (9)

 2
, , 

,% Si,% Mn,% S,% P,% Cr,% Ni,% Cu,% N2,% Al,% As,% s ,% ,% ,% y,%  d10,%
,% 1

Si,% 0,002 1
Mn,% 0,045 -0,247 1
S,% -0,175 0,074 -0,115 1
P,% 0,078 -0,129 0,279 0,108 1
Cr,% 0,041 -0,055 0,157 0,029 0,398 1
Ni,% -0,007 0,040 -0,001 0,036 -0,001 0,416 1
Cu,% 0,035 -0,021 0,144 -0,018 0,042 0,465 0,759 1
N2,% 0,248 0,164 -0,230 -0,081 -0,109 -0,304 0,023 -0,166 1
Al,% 0,167 0,032 0,042 -0,078 -0,212 -0,121 0,134 0,303 0,024 1
As,% -0,101 0,191 -0,164 0,179 -0,143 -0,493 -0,013 -0,223 0,414 -0,009 1
s ,% 0,793 0,093 0,001 -0,202 0,129 0,009 0,069 0,037 0,251 0,095 0,089 1

,% 0,313 -0,038 0,078 -0,082 0,158 0,102 -0,028 0,102 0,070 0,158 -0,063 0,282 1
,% -0,082 -0,080 0,044 0,053 0,268 -0,081 -0,091 -0,077 0,070 -0,010 0,071 -0,072 -0,054 1

y,% -0,616 -0,076 0,093 -0,020 0,044 0,327 0,059 0,139 -0,411 -0,157 -0,254 -0,656 -0,201 0,005 1
d10,% -0,515 -0,025 -0,029 0,038 -0,067 0,015 0,005 -0,023 -0,109 -0,126 0,009 -0,642 -0,218 0,038 0,509 1

:  1.  n=479.
2.  99,9% rmin=0,149.
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0,833 0,312 0,383 ;
CO

X S Al  (10)

0,833 0,323 0,192

0,157 0,209 0,104 ;

X C P r

Cu Ti Mo
 (11)

20,833 0,312 0,714 ;
B

X S N  (12)

10
0,833 ;X (13)

2

0,833 0,192

0, 714 0,383 0,133 ;

X Cr

N Al As
(14)

32,3 ;
CO

X (15)

0,833 0,323 0,383 .X P Al  (16)
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C
O

, 
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35
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0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1

, %

, %

1 2
3 4
5 6
11

. 1. 

, 
:

1, 2, 3, 4, 5,  6 – ,
 (1)-(6)

; 7, 8, 9, 10  11 – ,
 (7)-(11)
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, 

, -
2R
-

.  95% -
2R

 ( . 3).

(1)–(6) 
, , -

2R . 
 1,5–6,3%, , -

-
. -

, -
, 

, -

-

.

-
-

.

1. .  // . 2001.  1. . 40–47.
2. ,  150  / -

., ., . . // . 2000.  2. . 20–27.
3. ., . . .: , 1982. 318 .
4.  / ., ., .,

. // . 2005.  1. . 82–85.
5. . :  19281-89. .: , 1989. . 18.
6. . :  5781-82. .: -

, 1982. . 16.
7. :  7-93. , 1993. . 28.
8. , ., . -

 //  62- -
 2002–2003 . . 1 / . . . : , 2003. . 46–48.

9. , :  / . . . .; .: -
, 1967. 240 .

 621.771.63

., ., .

: -

-
, , ,

.
-

 ( ) – -

, -

. -

 « ».

-
. 

, 
, 

 3

R2-

, 10, % , % , 10, % , %
X 0,6411 0,2641 0,3387 0,6824 0,3791 0,4888

1 0,6154 0,2676 0,3548 0,6754 0,3764 0,4673
2 0,6213 0,2633 0,3405 0,6791 0,3736 0,4584
3 0,6163 0,2614 0,3250 0,6801 0,3780 0,4730
4 0,6138 0,2608 0,3271 0,6770 0,3774 0,4755
5 0,6249 0,2664 0,3629 0,6792 0,3749 0,4609
6 0,6004 0,2594 0,3394 0,6693 0,3745 0,4579
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). , , -
 3- -

 ( ) 1–5 300–1650.
-
-
-

, 

-
. , 

.
 Microsoft Excel 

10  3,6 .

-
 ( . -

), -

. -
, , 

,
. 

-
, -

 (Wx) 
x. 

.
-

, 
. 1 2. 

.
, 

 97,8%, , 
-

.
-
-

. 
 « -

» 
 10 :

2470,52 56,95 4271,09
193,03 1685, 42 .
B Cr N

Al Ti
 (1)

-
. 

-
, -

 [1]:

W
W

, (2)

,W W  – 

; ,  – -
.

-
,
.

 ( -
)  10 -

 19282 
 [2].

-
 (q) :

52 ln 1 0,94
1,5

i

q , (3)

5 – 

 1

Jy,
4

Jx,
4

Wy,
3

Wx,
3

F,
2

B,

1

6480 67,7 216 25,3 21,6 600

2

815 37,5 54,8 28,9 11,6 298

:
Jx, Jy – -

x y;
Wx, Wy – 

x y;
B – ;
F – .

 2

L b d  d1 e  R1 R2
1 600 39,6 200 75 100 50 50
2 298 39,6 72 – 77 26 60
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; i – -

.
 [3], 

1,5, -

. , 
-
-

, 
. -

-
. 

 –
 [3].

-

.  10
 (

-
), ,  =0,72–0,75 [4].

-
-

 10 , -
-

.

 3

, %
C Cr N2 Al Ti , 2 , 2 4, %

0,12 0,8 0,008 0,15 0,001 512,6 390,2 30,3

1. ., ., ., . 
,  « »: . . :  « », 2006. 99 .

2.  / . , . , . -
 // : . . . . -

:  « », 2007. . 98–101.
3. . : . . , , -

. 1106. : , 1997.
4. . -

: . … . . . : , 2000.
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, 

 20 (Z), 
 11 2.
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(Z),  27 2. ,
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 49 2.
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, . %
 C N Mn Cr Ni TI V Si S P

08 18 1 0,06 0,007 0,48 17,32 0,36 0,69 – 0,37 0,002 0,032
10 18 19 0,12 0,55 19,39 18,50 0,17 – 0,04 0,45 0,006 0,025
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. 2 3.
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6A4MS (

: C – CaO, A – l2O3, M –
MgO, S – SiO2, F – Fe2O3, H – H2O, CS  – CaSO4),
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C6A4MS  80%

. -
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: C12A7 CA C6A4MS. -
-

 3 , %: C12A7 – 28,
CA – 23, C6A4MS – 16. -

,  28  360 , -
 19  25%.

C6A4MS, 
, , %: -

 1  – 15; 3  – 28; 7  – 32; 14  –
39;  28   –  48;  360   –  65.  

CA
 3  56%,  28  – 75%. 

C12A7, -
,   69%  3  87% 

28 .
-
-

 ( . 1)
. 2. 
C6A4MS -

CAH10, C2AH8 C4AH13. -

 1

, , , 

1 3 28 360 3600 1 3 28 360 3600
CA 11 18 24 21 10 63 74 101 91 52
C12A7 5 7 8 6 2 37 42 35 20 10
C6A4MS 10 16 19 27 17 52 68 90 124 70
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: CA – 0,55; C6A4MS – 0,66; C12A7 – 0,94.
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. 1. 

 2

, ., 
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CAH10
(1,41 )

C2AH8
(1,07 )

C4AH13
(0,79 )

C3AH6
(0,51 )

AH3
(0,48 )

3 28 3 28 3 28 3 28 3 28
CA 21 26 16 19 7 16 11 17
C12A7 17 19 17 18 19 15 20 42 10 16
C6A4MS 18 21 17 22 12 12 3 
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:

0,147n
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0,099Am
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C2S
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-
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.

-
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CaO -
-
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-
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 ( . . 3).
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Fig. 5. Table 6. Bibliogr. 1 item.

UDC 622.725
Melnikov I.T., Kutlubaev I.M., Nemchikova A.V., Surov A.I, Kosarev A.V., Shelkovnikova A.A.,

Kotik M.V. Intergrated processing of the magnesite resistant tails at DOF OJSC “Kombinat-
MAGNEZIT” by applying X-ray radiometric settler SRF 4-150.

Processing of the magnesite resistant tails at DOF OJSC “Kombinat-MAGNEZIT” is presented by apply-
ing X-ray radiometric settler SRF 4-150. The article suggests the main theoretical principles of the settler
operation, the sphere of its application and the main modification used by domestic industry.

The ore pretreatment process is applied in the technological chain that is worthwhile due to ecomonical, eco-
logical and social reasons for many ore mining and processing enterprises with wide range of raw materials.

Fig. 4, Table 2, Bibliogr. 7 items.

METALLURGY OF FERROUS, NON-FERROUS AND RARE METALS

UDC 621.74.94
Chaykin V.A., Chaykin A.V., Karginov V.P., Maliy A.V. New deoxidizing mixture for the diffusive

steel deoxidation.
Efficiency of disperse deoxidizing mixture is theoretically proved and experimentally confirmed. Tech-

nological characteristics of diffusive steel deoxidation are optimized. The new technologies are introduced in
the enterprises with saving rate.

Fig. 3. Table 2. Bibliogr. 12 items.
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UDC 669. 187
Chumanov I.V. Concerning the question of inoculator-freezers application in remelting processes.
The peculiarities of macrofreezers at electroslag melt are considered. The following calculations are

done: drop time of macrochiller through the slag pool; the dynamics of slag coverage freezing; burn-off time
of slag coverage and macrochiller; macrochiller conveying speed.

Fig. 1. Bibliogr. 3 items.

TECHNOLOGIES OF METAL FORMING

UDC 621.789
Shubin I.G., Rumyantsev M.I., Toropitsina U.A., Demidova O.O. The characteristics selection for

the impact of the steel chemical composition on the mechanical property indicators and microstruc-
ture of the high-carbonated rope wire.

The impact of the steel chemical composition on the rope wire quality indicators was researched. The in-
tergrated characteristics used in the interconnection model of quality indicators with the technological factors
of the industrial process are worked out.

Fig. 2. Table. 3. Bibliogr. 9 items.

UDC 621.771.63
Solodova E.M., Shemshurova N.G., Lokotunina N.M. Methods of improving consumer character-

istics of the welt profile in the cargo gondola wagon.
The article deals with the problem of the welt hardness increase in the cargo gondola wagon.
The results of profile optimization of isotropic hardness according to the geometrical parameters and me-

chanical properties were presented. The recommendations concerning chemical elements content in the billet
for profiling made of steel 10 were provided

Table 3. Bibliogr. 4 items.

TECHNOLOGIES OF MATERIAL PROCESSING

UDC 621.777: 621.777.22
Beliaev S.V, Sidelnikov S.B., Dovzhenko I.N., Peshchansky A.S, Razymkin V.V. Analytical estima-

tion of temperature conditions in the semicontinuous pressing process.
The design procedure of temperature conditions in the semicontinuous profile pressing process out of

aluminium alloys is presented. The example of calculation of profile outlet temperature was given and the
results of calculation were compared with the experimental data.

SAFETY AND DURABILITY OF METALLURGICAL EQUIPMENT.

UDC 621.771.079
Mironenkov E.I., Zhirkin J.V., Chumikov A.M., Platov S.I. The research guidelines for increasing

friction units resource in the drives of skip winches in the blast-furnace shop at OJSC «MMK».
The arrangements are offered to increase friction units resource in rolling bearings and gear drives in

gear boxes of skip winches in the blast-furnace shop of OJSC «MMK». Using the foundations of similarity
theory, the parameters of laboratory bench for further researches are calculated.

Table 2. Bibliogr. 5 items.

UDC 669.18.046.518:621.746.27M
Piksaev V.A. The probable principle of CCM (continuous casting machine) modernization.
The probable mechanism of crack formation in the billet during its straightening is under consideration.

The application of flat cross-section hypothesis in the analysis of strained and deformative billet position is
justified. The principle of billet continuous casting machine modernization is stated. The main idea of the
principle is to provide the even density distribution of potential energy along the section of straightening.
The application of this principle is resulted in 10% decrease of crack formation.

Fig. Tables. Bibliogr.10 items.
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MATERIAL SCIENCE AND METAL HEAT TREATMENT

UDC 669.15-194.561.57:539.537
Murzaev D. ., Yakovleva I.L., Tereshchenko N. . Modelling of ferritic steel destruction with an

heterogeneous microstructure.
The impact of testing condition on the mechanical properties and material fracture mode in the course of

shock loading is studied. The advantage of layered construction for steels of various phase compositions (fer-
ritic steel 08Kh18T1 and austenitic steel 10Kh18AG19) tested in  wide temperature range (from 20 to
196° ) was established.

Fig. 6. Table 3. Bibliogr. 14 items.

STANDARDIZATION, ERTIFICATION AND QUALITY CONTROL

UDC 621.7.02; 669.056
Steblyanko V.L., Adayev A.R. Enhancement of control quality of metal surface refinement by by

checking its physico-chemical condition according to the size of electric potential.
The article gives the results reflecting interconnection of design and working camera parameters with the

potential distribution throughout the area of processed surface, which support new problem statement to-
wards optimization of technical and technological decisions.

Fig. 2. Table 1. Bibliogr.7 items.

NEW TECHNOLOGICAL PROCESSES AND EQUIPMENT

UDC 621.777:669.231.7
Dovzhenko N.N., Sidelnikov S.B., Biront V.S., Rudnitskij E.A., Stoljrov A.V., Uskov I.V., Hodju-

kov B.P. The technology elaboration of the jewellery manufacture from nonsilver palladium alloys.
The results of searching processing methods of wire production from nonsilver palladium alloys which are

used for jewellery chains are presented. It is demonstrated on the example of one of the proposed palladium al-
loys 850 test that these products have a quite high level of flexible and strength properties; and moreover less
tendency to cavitation in argon-arc welding of link chains. The differencies of technological treatment schemes
are given and the information of the mechanical properties of deformed semi-processed materials is shown.

HEAT POWER ENGINEERING AND ENERGY SUPPLY IN METALLURGY

UDC 621.745.35
Jachicov I.M., Portnova I.V. Steel flow pattern of liquid melt at DC arc furnace with two bottom

electrodes.
Computer and physical modeling examine steel flow pattern of liquid melt at DC arc furnace with two

bottom electrodes. When bottom electrodes have equal size and current symmetrical distribution of volumet-
ric electromagnetic forces is observed. The given results confirm adequacy of the software.

Fig. 4, Bibliogr. 5 items.

CONSTRUCTION MATERIALS AND STRUCTURAL ENGINEERING IN
METALLURGY

UDC 666.948
Miruk O.A. hydration and hardening magnesium-and- siliceous containing aluminate cements.
Processes of hydratation of phase C6A4MS are investigated. The calculation method of composition,

which consists of 3 components mixture for aluminate clinkers, is offered. The possibility of increasing alu-
minate cements quality while using magnesium siliceous raw was shown.

Fig. 3. Bibliogr. 4 items.
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ECOLOGY OF METAL INDUSTRY

UDC 669.162.266.44
Senic A.I., Milukov S.V., Proshkina O.B. The formation of hydrogen sulphide emissions in the out-

furnace granulations of domain slags.
Thermal crushing of domain slag by its granulation in a water stream is the most rational way of prepara-

tion of this waste of ferrous metallurgy to a reuse as a building material. The granulation process causes air
pollution due to allocation of gas-pairs emissions, which contain hydrogen sulphide, – the substance of the
second class of danger. The purpose of the present research is to define the capacity of hydrogen sulphide
emission on the granulation installation and to suggest variants of decreasing gas-pairs emissions intensity in
outfurnace granulations of domain slags

Bibliogr. 9 items.

UDC 628.337: 628.339.081: 628.345
Chalkova N.L., Chalkov D.A. The zinc extraction out of model water by the sorption and electro-

type coagulate methods.
The work studies the kinetics of the zinc extraction out of model solution, pH influence, concentrations

of the source solution by galvanocoagulation and sorption method on domain slag, limestone, dolomite and
magnesium carbonate.

The work shows that the zinc extraction is possible to fulfil by ore mining waste (the domain slag) as
well as mineral raw material (the limestone, dolomite and magnesium carbonate). For concentrated solution
the galvanocoagulation method is used, when even short processing allows to extract up to 100% zinc. To
extract zinc as well as limestone out of carbon mineral magnesium can be used.

ECONOMICS, MANAGEMENT AND PRODUCTION MARKET

UDC 339.146.4:339.5
Marinina A.G. The strategy of foreign market for small companies.
The work shows the strategy of small companies development in the foreign market. The main types of

strategies for small companies are classified in the competitive strategy.

UDC 33.4
Krivous O.V. About principle of the building and structure of the budgetary system to Russia.
In article explored structure budgetary system to Russia, principles of its building, as well as problems of

the financial ensuring the local home rule, in particular, low suply local budget own incoms. On base of the
analysis problem data by author is offered long-term fastening for local level authorities in Russia of the
minimum necessary volume tax incoms and accounting volume of the free enumerations.

Bibliogr. 7 items.

UDC 33.4
Krivous O.V. Mechanism of the shaping the revenue part local budget municipal formation in

Russian Federation.
In article explored mechanism shaping the revenue part local budget municipal formation in Russia. On

base given studies by author is contributed row of the offers on improvement legislation in purpose of the
increase the revenue part local budget, in particular, enrolment of a part of additional tax revenueses on tax
on profit in budgets of the municipal formation.

Bibliogr. 4 items.



––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––     . . . . 2008.  3.100

 – , -
 « . . ».

 – , , -
, .

.
 –  «

».
– 

 « », . .
 – , -

, 
, . .

– , 
 «

. ».
 – 

», .
– , -

 « -
. . ».

 – , , 
 «

. . ».
 –  « ».

 –  IV 
, .  – 04  « -

. . ».
 –

, . .
– , -

 « -
. . ».

 – , -
 « . . ».

 – , -
, . .

 – 
».

 –  « -
»

 – , -
 « -

. . ».
 – , 

 « -
. . ».

 – , 
», . .

 – , 
 « ».



. . . . 2008.  3.      –––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––101

 – , , -
 ( ).

 – -
,  « -

».
 – , 

 «
. . ».

 – , , 
. . », -

 « ».
 –  « -

. . ».
 – 

 « -
. . ».

 – 
, . .

 – , -
 « . .

».
 –  « -

», . .
 – 

 « -
».

 – , -
-

, . .
 – , -

-
, . .

 – , 
, . .

 – , 
, . .

 –  2-  «
»  « .

. ».
 – , , -

 « -
. . ».

 – -

, . .
 – -

 « -
».

 – , 
, . .
 – -04  « -

. . ».
 –  « », .
 – , 

,



––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––     . . . . 2008.  3.102

. .
 – -

 « . . ».
 – , -

-
 ( ).

 –  «
. . ».

 –  « -
. ».

 – , , 
, -

. , 
.

 –  « -
».

 – 
 « . . ».

 – , , -
,  « -

», . .
 – 

 « ».
 –  III -

, .
-05  « . . ».

 – , -
 «

. . ».
 – , 

 « -
. . ».

 – , , 

, . .
 – , -

 « -
. . ».



The information about the authors

. . . . 2008.  3.      –––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––103

TTTHHHEEE IIINNNFFFOOORRRMMMAAATTTIIIOOONNN AAABBBOOOUUUTTT TTTHHHEEE AAAUUUTTTHHHOOORRRSSS

Adaev Azamat Rashidovich – postgraduate student of the department “Chemistry, Technologies of
Food and Packing Industries” at the State Educational Institution of Higher Professional Education “Magni-
togorsk State Technical University named after G.I. Nosov”.

Biront Vitaly Semenovich - Dr. of technical sciences, prof., head of the department MiTOM Institute of
nonferrous metals and material science of Siberian Federal University, Krasnoyarsk.

Chaikin Andrei Vladimirovich – postgraduate student at the State Educational Institution of Higher
Professional Education “Moscow State Technical University named after Baumana”.

Chaikin Vladimir Andreevich – cand. of technical sciences, prof., vice-director of scientific work, head
of the department “Engineering and Instrument Engineering” at the subsidiary of Moscow State Open Uni-
versity in Safonovo, chairman of Smolensky regional department of Russian Casters’ Association.

Chalkov Dmitry Alexandrovich – engineer of social programs department of OJSC “Magnitogorsk
Iron and Steel Works”.

Chalkova Natalia Leonidovna – postgraduate student of State Educational Institution of Higher Profes-
sional Education “Magnitogorsk State Technical University named after G.I. Nosov”.

Chumanov Iliya Valer’evich – Dr. of technical sciences, prof., head of “General Metallurgy”, prorector
of scientific work at the State Educational Institution of Higher Professional Education “South Ural State
University”, Chelyabinsk.

Chumikov Alexei Mikhailovich – deputy chief of the center of technical service and mechanical
equipment repair at the OJSC “Magnitogorsk Iron and Steel Works”.

Demidova Olga Olegovna – laboratory assistant of mechanical tests of the Central Laboratory of P lant
at the OJSC “Magnitogorsk Iron and Steel Works”.

Dovzhenko Ivan Nikolaevich – senior lecturer of the department “Metal Forming” at the State Educa-
tional Institution of Higher Professional Education”State University of nonferrous metals and gold”, Kras-
noyarsk.

Dovzhenko Nikolai Nikolaevich – Dr. of technical sciences, prof. of the department “Metal Forming” at
the Institute of nonferrous metals and material science, prorector of the innovation activity of Siberian Fed-
eral University, Krasnoyarsk.

Karginov Vladimir Petrovich – general manager of Ukrainian and Russian enterprise “SOUZ”, vice-
president of Ukrainian Casters’ Association.

Khazhiev Vadim Aslyamovich – postgraduate student of the department “Mechanical Engineering and
Electrification of Mining Enterprises” at State Educational Institution of Higher Professional Education
“Magnitogorsk State Technical University named after G.I. Nosov”.

Khlusov Alexander Evgen’evich – cand. of technical sciences, senior scientific assistant of the depart-
ment of geomechanics at “The Scientific Center of geomechanics and mining problems at S.Petersburg State
Mining Institute (Technical University).

Khodukov Boris Petrovich – vice of the technical manager OJSC “Krasnoyarsk plant of nonferrous
metals named after B.N. Gulidov”.

Kolga Anatoly Dmitrievich – Dr.of Sc., prof., head of the department “Mechanical Engineering and
Electrification of Mining Enterprises” at the State Educational Institution of Higher Professional Education “
Magnitogorsk State Technical University named after G.I. Nosov”.

Kosarev Andrei Vladimirovich – mining engineer OJSC “SF UGOK”.
Kotik Maxim Vadimovich –  4th year full-time student of the mining faculty at the department “Open

Exploitation of Mineral Resources”, gr. GV -04 at the State Educational Institution of Higher Professional
Education “Magnitogorsk State Technical University named after G.I. Nosov”.

Kozyr Alexander Valer’evich - cand. of technical sciences, assist. prof. of the department “Lifting-and-
shifting machine and robots” at the State Educational Institution of Higher Professional Education “Magni-
togorsk State Technical University named after G.I. Nosov”.

Krivous Olga Vladimirovna – graduate student of the pulpit constitutional and administrative right of
the law school South-Uralskogo state university, Chelyabinsk.



The information about the authors

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––     . . . . 2008.  3.104

Kutlubaev Il’dar Mukhametovich – dr. of technical sciences, prof. of the department “Lifting-and-
shifting machine and robots” at the State Educational Institution of Higher Professional Education “Magni-
togorsk State Technical University named after G.I. Nosov”.

Lokotunina Natalia Mikhailovna – cand. of technical sciences, assist. prof. of the department “Metal
Forming” at the State Educational Institution of Higher Professional Education “Magnitogorsk State Techni-
cal University named after G.I. Nosov”.

Lopatina Ekaterina Sergeevna – cand. of technical sciences, assist. prof. of the department MiTOM In-
stitute of nonferrous metals and material science of Siberian Federal University, Krasnoyarsk.

Maliy Alexander Valentinovich – technical director of Ukrainian and Russian enterprise “SOUZ”.
Marinina Anna Germanovna – manager of project control at OJSC “Magnitogorsk Iron and Steel

Works”.
Melnikov Ivan Timofeevich - cand. of technical sciences, assist. prof. of the department “Open Exploi-

tation of Mineral Resources” at the State Educational Institution of Higher Professional Education “Magni-
togorsk State Technical University named after G.I. Nosov”.

Milukov Sergei Vladimirovich – cand. of technical sciences, assist. prof. of the department “Industrial
Ecology and Operating Safety” at the State Educational Institution of Higher Professional Education “Mag-
nitogorsk State Technical University named after G.I. Nosov”.

Mironenkov Evgeny Ivanovich – cand. of technical sciences, leading engineer of To&R of mechanical
equipment at the OJSC “Magnitogorsk Iron and Steel Works”.

Miruk Olga Alexandrovna – Dr. of technical sciences, prof., head of the department “Construction Ma-
terials” at Rudnensky Industrial Institute (Kazakhstan republic).

Mirzaev Dzhalal Aminulovich – Dr. of physical and mathematical sciences, prof. of the State Educa-
tional Institution of Higher Professional Education “South Ural State University”, Chelyabinsk.

Nemchinova Alla Viktorovna – senior lecturer of “Building materials, goods and construction of Sat-
kinsky subsidiary at the State Educational Institution of Higher Professional Education “South Ural State
University”.

Piksaev Valery Alexeevich - cand. of technical sciences, assist. prof. of the department “Mechanical
Equipment of metallurgical plants” at the State Educational Institution of Higher Professional Education
“Magnitogorsk State Technical University named after G.I. Nosov”.

Platov Sergei Iosifovich - cand. of technical sciences, prof., chief prorector at the State Educational In-
stitution of Higher Professional Education “Magnitogorsk State Technical University named after G.I.
Nosov”, head of the department “Machines and technologies of metal forming”.

Portnova Irina Vasil’evna – engineer at the State Educational Institution of Higher Professional Educa-
tion “Magnitogorsk State Technical University named after G.I. Nosov”.

Proshkina Olga Borisovna –senior lecturer of the department ““Industrial Ecology and Operating
Safety” at the State Educational Institution of Higher Professional Education “Magnitogorsk State Technical
University named after G.I. Nosov”.

Rudnitsky Edvard Anatol’evich – postgraduate student of the department“Metal Forming” at the Insti-
tute of nonferrous metals and material science of Siberian Federal University, Krasnoyarsk.

Rumyantsev Mikhail Gennad’evich – cand. of technical sciences, assist. prof. of the department “Metal
Forming” at the State Educational Institution of Higher Professional Education “Magnitogorsk State Techni-
cal University named after G.I. Nosov”.

Sadykov Vasily Khalimovich – leading expert of OJSC “The Ural P lant of Chemical Engineering”,
Ekaterinburg.

Senik Alexei Ivanovich – manager of the bureau “Technological air protective buildings and industrial
wastes” at the department “Environmental protection” OJSC “Magnitogorsk Iron and Steel Works”.

Shelkovnikova Anastasiay Alexandrovna – 3d year full-time student of the metallurgical faculty at the
department of the industrial ecology and safety in operation, gr. MBZh-05 at the State Educational Institution
of Higher Professional Education “Magnitogorsk State Technical University named after G.I. Nosov”.

Shemshurova Nina Georgievna – cand. of technical sciences, prof. of the department “Metal Forming”
at the State Educational Institution of Higher Professional Education “Magnitogorsk State Technical Univer-
sity named after G.I. Nosov”.

Shubin Igor Gennad’evich - cand. of technical sciences, assist. prof. of the department “Metallurgical
and engineering technologies” at the State Educational Institution of Higher Professional Education “Magni-
togorsk State Technical University named after G.I. Nosov”.



The information about the authors

. . . . 2008.  3.      –––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––105

Sidelnikov Sergei Borisovich - Dr. of technical sciences, prof. of the department “Metal Forming” at the
Institute of nonferrous metals and material science of Siberian Federal University, Krasnoyarsk.

Sidelnikov Sergei Borisovich – Dr. of technical sciences, prof. of the department “Metal Forming” at
the Institute of nonferrous metals and material science of Siberian Federal University.

Slavikovskaya Yulia Olegovna – cand. of economical sciences, senior scientific assistant at the Mining
Institute of UrO Russian Academy of Science, Moscow.

Slavikovsky Oleg Valer’evich – Dr. of technical sciences, prof. of the department “Exploitation of ore
deposits” at the Ural State Mining University, Ekaterinburg.

Solodova Evgeniya Mikhailovna – 2nd year postgraduate student of the speciality “Metal forming” at
the State Educational Institution of Higher Professional Education “Magnitogorsk State Technical University
named after G.I. Nosov”.

Steblyanko Valery Leont’evich – Dr. of technical sciences, prof. of the department “Chemistry, Tech-
nologies of Food and Packing Industries” at the State Educational Institution of Higher Professional Educa-
tion “Magnitogorsk State Technical University named after G.I. Nosov”.

Stolyarov Alexander Valentinovich – head of the laboratory of jewellery technologies at the depart-
ment “Metal Forming” at the Institute of nonferrous metals and material science of Siberian Federal Univer-
sity, Krasnoyarsk.

Surov Alexander Ivanovich – leading specialist of the safety monitoring group of the hydraulic units at
the ore mining and processing enterprise of OJSC “Magnitogorsk Iron and Steel Works”.

Tereshchenko Nataliya Adolfovna – cand. of technical sciences, senior scientific assistant at the Insti-
tute of metal physics UrO Russian Academy of Sciences, Ekaterinburg.

Toropitsena Uliana Andreevna – TS – 4 student at the State Educational Institution of Higher Profes-
sional Education “Magnitogorsk State Technical University named after G.I. Nosov”.

Tretyak Boris Andreevich – chief engineer of the project the limited liability company “Technoser-
vice”, Kostomuksha.

Uskov Igor Vasil’evich – cand. of technical sciences, assist. prof. of the department “Metal Forming” at
the Institute of nonferrous metals and material science of Siberian Federal University, Krasnoyarsk.

Yachikov Igor Mikhailovich - cand. of technical sciences, assist. prof. of the department “Computer
engineering and applied mathematics” at the State Educational Institution of Higher Professional Education
“Magnitogorsk State Technical University named after G.I. Nosov”.

Yakovleva Irina Leonidovna – Dr. of technical sciences, senior scientific assistant, leading scientific
assistant at the laboratory of physical metallurgy at the Institute of metal physics UrO Russian Academy of
Sciences, Ekaterinburg.

Zhirkin Yury Vasil’evich - cand. of technical sciences, prof. of the department “Mechanical Equipment
of the metallurgical plants” at the State Educational Institution of Higher Professional Education “Magni-
togorsk State Technical University named after G.I. Nosov”.



––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––     . . . . 2008.  3.106

!
, .

, 
, :

– .
– , .
– .
–
– .
– .
– , .
– .
– .
– , .
– , .
– .
– .
– , .
– , .
– .

 « »  « » 
. .

.

, 

I.  – 6–8 .
:

1) ;
2)  (

): , , ,
, , ,

,  E-mail;
3) 

 ( 200 ):
UDC 622.27
Ivanov I.I., Petrov P.P. Development of gold-

ore deposits extraction systems // Vestnik MSTU
named after G.I. Nosov. 2007.  3. P. ??–??

The method of sloping is represented…
Fig. 2. Table 2. Bibliogr. 7 names.

4) .
II. , 

-
,  Microsoft Word, -

4.
 Microsoft Word -

:
1)  – Times New Roman,  – 14 ,

 – ,  –
;

2) 
Microsoft Equation -

;
3) , -
, , -

-
-

). -
4 

 *.TIF, *.JPG, -
300 dpi, B&W – ,

Grayscale – , -
 – 150 235 . -

. :
. 4. (t)=Int/In0

! . -
, .

.
, .

: 455000, . , . , 38. -
,  « »  . .

: (3519) 29-85-12, 29-85-17.
 (3519) 22-41-46.

E-mail: rio_mgtu@mail.ru; mgtu@magtu.ru; nis@magtu.ru (  « »).

mailto:rio_mgtu@mail.ru
mailto:mgtu@magtu.ru
mailto:nis@magtu.ru

