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,  [1].
, , -

.  .  

, 

.
-
-

.

 (
69 ), -

 – 
; -

. -
, 

 5 ,
, 4 . , 

:
–  (HRC 36–60 .);
–  (t(HRC-58) –

500–600° );
– -

 ( U 2 – 12–72);
–  ( , , -

 6);
-

, %: =0,02–1,60;
Si=0,07–0,70; Mn=0,28–23,9; r=0,45–13,25; V=0,07–4,05;
Mo=0,11–7,2; Ni=0,28–3,25; W=0,28–1,35.

,

:

U 2 = 301,73 – 119,8 C + 7,153 Ni –
 – 10,23 V – 45,22 Si + 67,69 (C)2 –
 – 0,391 (Ni)2 + 15,74 (Si)2;  (1)

t(HRC-58) = 1791,6 + 13,77 Ni + 229,7 Mn +
 + 162,6 V – 14,88 (Ni)2 – 167,8 (Mn)2 –
 – 62,78 (V)2; (2)

HRC = 156,7 – 12,75 Ni + 8,009 Cr +
 + 48,46 C + 14,29 V + 3,592 (Ni)2 –
 – 19,06 (C)2 – 2,661 (V)2. (3)

 ( -
).

U: Ni V C Si;
HRC: V Cr Ni;
t(HRC-58): V Ni Mn.

, -
 0,50–1,25% . -

-
 0,25–0,50%  1,25–1,50%. 

1,0–1,25% – , 



, 
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 0,08–0,25%. 

-
. 

-
 0,25%. , -

.
 1,0–2,5%

,  3%
. 

, -
 –  1,0%.

, 
, -

.
-

 0,45–1,0%.
 0,7% -

.

0,75–1,90% -
. 

 1,0–1,75%, 
.

-
, 

 23 -
:  (0,4%; 1,00%), Cr (3,0%;

6,0%)  Ni (0,50%; 1,50%). -
: Si=0,5%  Mn=0,5%.

-
 ( ) . 

 (HRC, .) 
 9012-59;  ( , .) –

 23.208-79; 
 ( .) –  23.207-79. 

 ( , .: 1,80; 1,70;
1,90; HRC, .: 48,00; 47,00; 50,00 -

)
-

: 0,4% , 0,5% Si, 0,5% n, 0,5%Ni, 6,0%
Cr. -

.
-

 (HRC
36–60 .,  3 .). 

-
, 

 (3,0–4,3%),
 (0,7–1,0%),  (0,5–1,0%).

-
 ( ) . -

-
. 1.

, 
, <0,5 ,

. -

-
.

, 
, , 

 [2]:

Cr : W :  : V = 2 : 5 : 10 : 40.

,
,  % .: =0,40; Mn=0,50; Si=0,5;

Ni=0,50; r=6,0; W=3,0; Mo=1,0; V=0,5 (  7) -
, 

-
.

, % .: =0,40; Mn=0,50;
Si=0,5; Ni=0,50; r=6,0; W=4,3; Mo=1,0; V=1,0 (  4).

 ( . -
) -

 – -

.

.
,

, -
. -

. -
-

, , 
.

. 
-

, -
.

 5639-82.  (
 7) 

, . %: =0,40; Mn=0,50;
Si=0,5; Ni=0,50; r=6,0; W=4,3; Mo=1,0; V=1,0.

 1

RC K K RC K K RC K K
1 46,70 3,06 4,62 47,80 3,40 3,46 58,50 3,60 4,83
2 48,20 2,97 5,55 50,70 3,45 8,85 60,30 4,40 9,23
3 48,30 2,90 3,61 49,20 3,70 3,56 60,00 4,00 5,90
4 60,5 5,34 6,36 62,30 5,78 6,80 63,30 7,73 9,63
5 56,00 2,80 3,73 59,80 3,50 3,86 61,60 3,70 4,42
6 58,80 3,57 3,84 61,30 3,70 5,16 64,00 3,76 5,44
7 61,80 3,62 5,67 63,70 3,70 5,86 64,20 3,93 6,87
8 51,50 3,47 4,88 53,00 3,30 6,43 58,00 4,20 9,97
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 DIL 402 C -

 10 ,  25 ,
 (

, . .).
, 

, 
 ( . 2) . -

.
-

. -

, 
, -

. -
. -

, , 
.

 (% .: =0,40;
Mn=0,50; Si=0,5; Ni=0,50; r=6,0; W=4,3; Mo=1,0; V=1,0)

 ( -
) . -

 30–
50° 3, -

2. -
2 -

. .
 ( -

) .
-

 30%. -
, 

-
. 

2 , 
.

-
:  ( )+2- -

, 
 61–63 .  48–51.

, 

-

. 

 ( . ., %: =0,4; Mn=0,50;
Si=0,5; Ni=0,50; r=6,0; W=4,3; V=1,0; Mo=1,0) -

. 

 (  6). 
-

.

1. ., ., . 
. .: , 1985. 408 .

2. ., ., . -
. .: , 1980. 244 .

List of literature
1. Goldshtein M.I., Grachov S.V., Veksler Y.G. Special steels. M.:

Metallurgy, 1985. 408 p.
2. Pozniak L.A., Skrynchenko Y.M., Teeshaev S.I. Die Steel. M.: Met-

allurgy, 1980. 244 p.

                                                 ×100                                                       ×100                                                        ×100
, . %:

=0,40; Mn=0,50; Si=0,5; Ni=0,50; r=6,0; W=4,3; Mo=1,0;V=1,0,  ( );  ( );  ( )

 2

1 3 ( r1 r3)
, °

1 3 r1 r3

1 850 937,5 761,6 967,2
2 792 910 795,2 932,3
3 760 925 776,3 961,8
4 792,3 927,3 794 940
5 789 930 778 937
6 712,5 907,6 730 925
7 710 835 -

*
8 750 912,7 -

*
* -

.
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 622.341

., .

 " "
, 

-
.

. 1.
-
-

. -
-

. -
 1450–1500° , 

.
-

-
.

-
-

, -
.

:

; -
; -

; 
; 

;  
; 

; -
.

-
 « » -

. 
-

, -
 14 .

-

 « ».  « »
-

.  « »

 1/3 .

-

-
. -

 14 -
-

 250–300° .

-
-

.
-
-

 ( , -
). 

 50–120° , 
 – 250–300° , -

 30–70° , .
-
-

.
-
-

, -
.

-
: 

-
; 

; .
-
-

 (
) : -

; 
; -

; -
; -

; -

 1

 " "
, %-

FeO Fe2O3 MnO SiO2 Al2O3 CaO MgO SO3 P2 5 CO2

25 65,5 0,071 8,4 0,21 0,46 0,57 0,09 0,051 –

0,61 66,41 0,01 11,78 0,15 0,25 0,60 0,163 0,023 –
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.

 100–140° .

 100° , -

.
,

, -
-

, -
.

-

, -

.
-

4 000–12000  (400–1200 2), 
.

 (4–10) 
8000–12000  (800–1200 2). -

-
 0,9,  0,8 

(4–10 ).

, -
. , -

, 
-

. -
 (

.). 

.
-

, :
-

; 

; -
;  ( -

) -
.

, 

.
-

, . 2, 3.

 2

2005 2006
/( 2 ) 1,119 1,127

263 283
3 1,93 1,92

46 50
% 3,98 4,13
% 6,99 6,97

1226 1228
 18,0 19,3

:  3
3

6,2
17,1

6,1
17,0

3 2864 2846
27 23,3

42,8 47,5
29,5 29,9

 3

- 2005 2006

 Fe  ±0,5 % 91,7 90,5

±0,05
%

85,6 82,6
:

+40 
40–25 
25–10 

10–5 
5–0 

%
6,4

11,1
34,4
31,1
17,0

4,8
12,3
33,1
32,8
17,0

:
%

68,4
4,9

67,9
5,1

 0–3 : %
90,3
94,5

90,3
94,6

% 94,76 94,2
:

Fe
FeO
SiO2
CaO
Al2O3
MgO
S
P2O5
CaO/SiO2
TiO2

%
53,7
11,9
8,9

12,4
1,4
1,6
0,033
0,065
1,36
0,11

52,8
11,8
9,3

13,3
1,1
1,5
0,037
0,062
1,45
0,06
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 ( ),
 (h) -

 (v) h/v.
, 

( )  (n),
 (s). 

s/n.
-

:

h nv
s

; (1)

s vn
h

; (2)

s vh
n

. (3)

s –  ( ) -
; h – , -

; n – , -
.

, , -
 30 , -

 19,6 ,
 296 -

 1,98 . -
-

 ( ), -
-

.
-

, 
-

,  
, : -

, , 
, 

, -
.

-
, 

, 
-

1, 2 .
-

 ( ) -
.

 (
) W,

2 , L-2 MT-1 , :
1) q, 3 2, L3 T-1L-2 ;
2) , -

d, , L ;
3) , -

h, , L ,
, / 3, ML-3 , h , / 3, L ML-3 ;

4) , , , LT-1 .
, -

, :

W = f (q, d, h , ).  (4)

-

W = q d  (h )z . (5)

, -
 (5):

W = 2  = [L-2 M T-1],
q = 3 2 = [L3 T-1L-2 ;
d =  = [L];

 [h = / 3 = L M L-3];
 = = L T-1].

 (5) 
:

[L-2 M T-1] = [L3 T-1L-2]  [L]
[L ML-3]z [L T-1]k  (6)

[L-2 MT-1] = L3 –2 + +z–3z+  z.  (7)

 (7), :

L: 3  – 2 +  + z – 3 z + k = –2
 +  + k –2 z = –2;

:  – k = –1
 + k = 1;

: z = 1.

 +  + k –2 z = –2
 + k = 1

z = 1

:

 = 1 – k; = – 1; z = 1.

 (5)

W = q1 – k d–1 (h ) k (8)

W=
K

q(h ) V.
d q

. (9)

, -
 ( -

) 
, 
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-
.

.
: 

, 
; , 

 – -
, 

. , 

, 
.

 (9) 
K

V
q

,
-

, -
.

.
-

,  (9),
.

, 
. 1, -

,  1,5 ,
,

 0,0000765714 (  7,66 10-5), -
.

,  (V),
 19,3  (0,0003217 ), -

 (q),  252 3  1 2 (4,2  3

1 2), 

q
V

= 0,000076595  7,66 · 10 -5.

 V=18,0  (0,0003 ), q=234,96 3

 1 2 (3,916 3  1 2)

q
V

= 0,000076608  7,66 · 10 -5.

 V=17,24  (0,0002873 ), q=225,0 3

 1 2 (3,75 3  1 2)

q
V

= 0,000076613  7,66 · 10 -5.

, -
-

.

. . 1), k  (9),
 1,6246252662  1,62. -

 (9) 

W=
62,1

.)(
q
V

d
hq

,  (10)

k  1,62; 
1,62

V
q

-

.  (10)

W = .)(10·2,0576 7-

d
hq

 (11)

, 

 (11) ( )q h
d

, 

-

. -
-
-

.
-

, 
W, 2 ,

[L-2 M T-1], 
p, 2 2,  T-2 L-1]; -

, , [T]; h, ,
L ; , 3, [ML-3]

, -
d, , L .

W=
K

h
d
h

d
.p

22
.  (12)

 ( . . 1) k
(12)  26,741466  26,74,  (12) -

W=
74,26

22 d
.p h

d
h

. (13)

, 
, 

W, 2 , [L-2 MT-1],
q,  3 2, [L3T-1L-2 ; -

, , [T];
h, , L ; , 3,

[M L-3] , , LT-1]

W=
K

q
Vh . .  (14)
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 ( . . 1) k
(14)  0,07167356808327  0,072; 
(14) 

W=
072,0

.
q
Vh

.  (15)

, -
, , 

, 

-
. -

: , 

, -
-

; -
,  -

, 
.

, -

, 

 6,5–8,0%. -
-

. ,
-

, 
-

 –  .  
 ±0,3%.

 ±0,5% -
, , -

-
.

1. . 
. . 6. .: , 1955.

2. . . .:
, 1972.

1. Kasatkin A.G. Basic Processes and Chemical Engineering Means.
Publ. 6. M.: Goschimizdat, 1955.

2. Sedov A.I. Methods of Similarity and Dimensionality in Mechanics.
M.: Science, 1972.
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, -
-

 ( . 1, ), , 

 ( . 1, ).
, 

, 
» -

. -
.

-

, 
 « »  « -

» -
, .

-

, .
-

, -
, ,

.  « »

-
I T  100  ( . 2, ).

 [4] , 

, 
 ( ).

Jz(r)
H (r) -

,  (Oz),
:

3 2
1( )zJ r i a r br c r d ;

34 2
1( ) 10 sgn( )

5 4 3 2
a b c dH r i r r r r r ,

a, b, c, d – , z.
-

, . -
-

, 
0f J H , 0 – ;  –

. 1. 
, :

 – ;  – 
;  – =165°;  – =180°( );  – =195°
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.
. 3

,
(i1+i2=const). -

, 
R=300 

z=200 =5,68 10-9;
b=9,98 10-6; c=–0,00568; d=1,05.

. 3, , i1 -
 1  0, i2 -

 1  2 , . 3, , , i2 -
i1. , 

 ( r/R=0–1) -
i1/i2 .

, , -
, 

,  ,  
.

, 
, -

, . 2, . -
-

, , 
, , -

.

-
, -

. 
1 ( )i f , 2 ( )i f  ( 1 2 0i i ), -

( )f
T , 

-
. -

, 2 0i , -

i1, -
 ( ) 

 [3–5]. -

: 1~E i , 1~H i .
-
-

. ,
-

:

1 2( ) ( )E k f k f ,

3 4( ) ( )H k f k f ,

:

                                                                                                             
. 2. :

 – ;  –  (I1 =I2 ; T=2 T)

                                                                                                       
. 3. 

(i1+ i2=2 =const): a – i1;  – i2 (R =300 )
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 8  9 
 SPHC 

3290 .  6,5  5
 17

 1875 .  360-
, 

. 
 45 , 

, 
.

-
-

 170–180 . -
 48 

72 .  0,20 .
-
-

. 1.
, -

, 
-

.

,  
, , 

 75–85%. -
 ( . 1).

-
, -

-
.

, 
-

, ,

.
-

, , -
. , , -

-
. , -

 SiO2, – 
-

, , 
, – , -

. -
, -

-
-

, -
 SiO2 .

. 2.  MgO -
, -

.
-

, -
. -

. 
-

 –
 5%  SPHC  15% 
 17 . -

.
-

 (1–2%) -
 –  Na2O, K2O, F, -

. -
. ,

 – 
-

.
-

. -
,  1,0–1,5%.
,  FeO -

, 
-

, .

-
-
.
-

 1

, %
CaO SiO2 Al2O3 MgO F C

 61,4 35
2 6,5 90
 8 75  17

 1-  38,9 30,7 9,0 5,0 2,4 4,5
 2-  38 30,4 9,1 4,7 2,7 2,1

5

10

15

20

25

30

35

40

0 2 4 6 8
, 

, %

. 1.  CaO ( , ), SiO2 ( , )
 Al2O3 ( , ) 

 SPHC (–––)  17  (– – –)
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. -
,
-

. 
-

, , -
, -

. ,
-

, -
, 

 – .
, 

, 

-
, -

:

( ) ,j ij
i

m K
K

M
(1)

 (Ki) – i , %; mj
 –  j , -

, ; Kij – i
j , %.

 (1) i
.

jM m . (2)

, 
, , , . -

. -

.
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MINERALS MINING

UDC 622.026.3/.5
Zharikov S.N. About the interrelation between drilling and blasting power-intensity of rock mass.
The article deals with the problem of aapproach to determination of rock mass explosibility through the interrela-

tion between drilling and blasting power-intensity.
Fig. 1. Table 1. Bibliogr. 10 names.
Keywords: rock explosibility, drilling power-intensity, blasting power-intensity, blasting agents’ expenditure.

UD  622.271
Bobrov S.A, Kislyakov V.T. Ecological and technological connection between the method of opening, the sys-

tem of development and the complex mechanization scheme.
The interconnection between the opening works, the development systems and the complex mechanization schemes

reflecting the dimensions of land reclamation during the open-cast mining has been under consideration.
Bibliogr. 2 titles.
Keywords: mining (excavation), landscape reclamation works, ecological operation factors, environmental actions.

UDC 622.4
Dudar E.S. Creation Peculiarities and Prediction of the Thermo-Humid Conditions in Potash Mine Workings.
A method for the problem solution of heat and mass transfer during the film steam condensation out of steam–

airmixtures in a cylindrical cavity has been proposed. Solution procedure to determine temperature, concentration, pres-
sure fields, condensation mass and zone in potash mine network has been presented.

Fig. 2. Bibliogr. 17 names.
Keywords: heat and mass transfer, vapour condensation, ventilation network, potash mine.

FERROUS, NON-FERROUS AND RARE METALS METALLURGY

UDK 669.14.018.258
Kolokoltsev V. M., Ivanova I. V. Cast steel dies for hot deformation.
Increasing resistance of cast steel die tooling is a pressing problem. The main direction of increasing resistance is

application and development of new high-strength and heat resistant steels. The experimental work was to study the
influence of alloying on the structure and properties of cast tool steel, the optimization of chemical composition to ob-
tain the required properties of the stamp in working conditions.

Rational chemical composition of the alloy (%: =0,4; Mn=0,50; Si=0,50; Ni=0,50; r=6,0; W,4,3; V=1,0;
Mo=1,0) which provides high mechanical properties has been defined. Dependence of changes in the structure (proper-
ties) of type of form was consider in this work.

Fig. 1. Table 2. Bibliogr. 2 names.
Keywords: casting die steel, resistance, hardness, wear resistance, structure, allowing, critical point.

UDC 622.341
Panychev A.A., Nikonova A.P. Agglomeration Parameters of the Concentrates from Mikhilovskaya and Le-

bedinskaya Ore Mines.
On the basis of experimental data the equations are solved and mathematical models are created for charge agglom-

eration composed of concentrates mixture from Mikhilovskaya and Lebedinskaya ore mines. These concentrates are of
practical value for the raw material agglomeration and may be a pattern for creating analogous models in caking charge
of some other composition.

Table 3. Bibliogr. 2 names.
Keywords: agglomeration, mathematical model.

UDC 621.365.2: 621.187.2.046
Jachicov I.M., Logunova O.S. Volumetric electromagnetic forces control in DC arc furnace bath.
A new control circuit of currents flowing via two bottom electrodes in DC arc furnace, amplifying the electrovorti-

cal flows suppression in the bath bottom with a constant arc power is offered. Potentialities of intensity and direction
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control of melt flow in the bath of DC arc furnace by means of the phase shift changing between the pulsating currents
are demonstrated.

Fig. 5. Bibliogr. 6 names.
Keywords: DC arc furnace, stain of an arc, bottom electrodes, electrovortical flow patterns, tension of magnetic

field, volumetric electromagnetic forces.

UDC 621.746.6
Djuldina E.V., Selivanov V.N., Lozovsky E.P. Slag formation in a tundish of a continuous casting machine.
Change of slag analysis in a tundish has been studied in a series of experiments carried out at the stage of carbon

and low alloyed steels casting. Mathematical model of the process has been developed. It has been found that slag
analysis changed considerably during casting and it was floatation of nonmetallic inclusions of the cast steel that played
the main role in the process.

Fig. 5. Table 2.
Keywords: continuous casting of steel, a tundish, slag, slag analys is, mathematical modeling, nonmetallic inclu-

sions.

METAL FORMING

UDC 621.777
Sidelnikov S.B., Dovzhenko N.N., Sokolov R.E., Belyaev S.V., Lopatina E.S., Barkov N.A., Voroshilov D.S.

Development of devices and technology for producing of wire from hardly-deformed aluminium alloys with ap-
plication of complex treatment methods.

The results of theoretical and experimental researches of the process of welded wire production from alloy AK12
with complex treatment methods application have been stated. The possibility of silumins plastic deformation by means
of new devices for complex rolling-extruding from the cast billet produced by electromagnetic crystallizer has been
shown. The alteration regularities of complex treatment power-force characteristics due to geometrical and thermal-
speed parameters of the process have been revealed and described.

Fig. 5. Table 2.
Keywords: aluminium alloys, complex treatment, silumins plastic deformation, power-force characteristics.

UDK 621.778.1.073
Slavin V.S. Choice of Descriptive Parameters for Deformation Region Produced by Arbitrary Number of

Rolls.
This paper describes multiroll passes for metal deformation by drawing. In order to get a unif ied approach for de-

scribing the pass formed by the arbitrary number of rolls, it is recommended to take a conditional roll diameter as the
basic parameter. With the help of the proposed parameter, the analytic dependences have been derived which, when
used in general, form a pass geometry made of both even and odd numbers of rolls.

Fig. 1. Bibliogr. 2 names.
Keywords: drawing, drawing die, multiroll pass, roll, deformation region, conditional diameter, pass line.

UDC 621.774
Kozlov A.V., Sherkunov V.G., Khilkevich Y.M. Mechanisms that decrease bending forces during pipe bend-

ing when they are rolled with large drawing forces.
This article considers basic factors that decrease bending forces during pipe bending with flar ing. That was proved

by operation. Their experimental check was carried out.
Fig. 11. Bibliogr. 4 names.
Keywords: pipe bending, rolling, bending force, pilot research.

NANOMATERIALS AND NANOTECHNOLOGIES

UDC 538.95
Kameneva A.L. Influence study of technological conditions of films formation based on ZrN by magnetron

sputtering on their structure and properties.
The influence of reactionary and inert gas ratio in gas mixture on stress-strain properties, phase composition, mor-

phological features and structural characteristics of ZrN based films formed by magnetron sputtering has been investi-
gated. It has been established that development rate anisotropy of ZrN based films formed by magnetron sputtering at
various directions is high and as a result increase of heterogeneity forming conditions for various film parts leads to
formation of various surface structures: dendritic and fractal – if content of nitrogen in gas mixture is 30 and 35 %, tu-
bular structure on interface of various film structural state, fiber (columnar) and polycrystalline structures – if 40 %. For
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40% nitrogen concentration in gas mixture are typical the least non-equilibrium conditions and the least development
rate anisotropy in various direction.

Fig. 10. Table 2. Bibliogr. 4 names.
Keywords: stress-strain properties, phase composition, morphological features, structural characteristics, ZrN based

films, magnetron sputtering.

STANDARDIZATION, CERTIFICATION AND QUALITY MANAGEMENT

UDC 629.11.01
Kalmykov Yu.V., Mikhailovsky I.A., Salnikov V.V., Pesterev D.A. Analysis of ways of joints arrangement

and basic requirements to the quality of ball joints of vehicle front suspension during the assembly process.
Technical requirements to ball joints of automotive front suspension are represented in the article. The authors ana-

lyze the main types of ball joints and their assembly methods. Advantages of the observed assembly techniques are pre-
sented.

Fig. 5. Table 1. Bibliography: 11 titles.
Keywords: ball joint, assembly, connection, design.

UDC 621.88:658.56
Rubin G.Sh., Vakhitova F.T., Lebedev V.N., Guseva E.N., Shishov A.A. The methodological approach to the

hardware quality control based on the fuzzy sets.
At present, the product quality is the most important indicator of the enterprise competitive ability. That is why the

new method elaboration of the hardware quality control is actual. The new approach to product quality control is based
on the fuzzy sets. This method is worked out by the authors in consideration of the metallurgical industry specific fea-
tures. It is incontestable advantage of the new approach. The employment of the new method is demonstrated on an
example of the self-tapping screws.

Fig. 1. Table 2. Bibliogr. 3 names.
Keywords: methodological approach, quality control, fuzzy set, through technological process, management prob-

lem, self-tapping screw, mathematical expectation, root-mean-square deviation.

UDK 621.771
Kinzin D.I., Levandovsky S.A., Nalivaikin A.V., Zav’yalov K.A. Perfection of the method of determination

metal deformation indexes for shape quality control at the section rolling.
Control of section quality on the bas is of improving methods of determination metal deformation indexes is re-

viewed in the article. The methods core is in us ing least resistance principle, which is formulated in the form of equa-
tion of connection of displaced metal volume and resistance in deformation zone.

Fig. 2. Table 2. Bibliogr. 5 names.
Keywords: section bar quality, deformation at rolling, least resistance principle, optimization of roll pass contour,

inequality of deformation, efficiency of roll pass.

METALLURGICAL PROCESSES MODELING

UDC 519.711.3:371.214.27
Fedoseev S.A., Vozhakov A.V., Gitman M.B. The production optimum planning model at the tactical level

with illegible limitations and criteria.
The optimum scheduling production drawing up model with illegible limitations and criteria is being considered.

The model has been applied in the tactical planning automated system at the LLC “Road building machines plant”,
Perm.

Fig. 7. Tables 4. Bibliogr. 5 titles.
Keywords: optimum production plan, illegible limitations and criteria, automated system.

UDC 621.002.68 + 621.9
Sergeev S.V. Mathematical modeling principles of penetration processes and movements of rotating solid

bodies in continuous environments.
The article gives modeling principles and management methods of rotating and vibrating multiple-point tools be-

haviour during their movement in solid continuous environments.
Bibliogr. 3 names.
Keywords: metal products, mathematical modeling, surface forming processes, vibration of multiple-point tools.
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RELIABILITY AND WORKING LIFE OF METALLURGICAL
EQUIPMENT

UDC 669.18.046.518:621.764.27.
Piksaev E.V., Platov S.I. The sliding of the ingot in roller posting CCM.
Research of the geometric and speed parameters changes of the continuous ingot during casting has been carried

out. It was defined that ingot speed in the roller guides varies because of shrinkage and unbending. The formula for in-
got speed definition was obtained theoretically. From received results a conclusion has been made that the sliding of the
ingot in roller guides takes place during casting.

Fig. 3. Table 1. Bibliogr. 3names.
Keywords: continuous casting, sliding, ingot, roller posting, shrinkage, slab.

POWER ENGINEERING IN METALLURGY, ENERGY SAVING AND
ELECTRICAL COMPLEXES

UDC 621.771.06-114-52
Selivanov I.A., Petukhova O.I., Bodrov E.E., Suzdalev I.V. Control systems of multi-rolled calibrated con-

tinuous mills.
The article concerns the analysis of different control systems. The investigation results of cogged ingot input sizes

influence as well as friction factor and yield strength upon the output sizes by using this or that control system are given
in the article.

Fig. 6. Bibli gr. 6 names.
Keywords: systems of regulating, continuous rolling mills, multi-rolled calibers.

CONSTRUCTION MATERIALS AND CONSTRUCTION TECHNOLOGIES

UDC 666.942: 666.852
Mirjuck O.A. The synthesis of binding materials with albit participation.
The work investigates some processes of clinker formation as well as those of hydration of binding materials with

albit participation.
Fig. 5. Table 1. Bibli gr. 9 names.
Keywords: albit, clinker, alit, hydration, magnesite bindings, hardening.

ECONOMICS, MANAGEMENT AND MARKET

UDC 658.155:502.131
Belyh V.T., Marinina A.G. Security competitiveness of industrial works (enterprise) based on realization of

ecological strategy.
Questions of formation and realization of ecological strategy of the industrial enterprise for the purpose of

achievement its long-term competitive advantages in the market have been examined in the article.
Recommendations on the organization of realization process of ecological strategy at the enterprise have been pro-

posed.
Table 1. Bibliogr. 4 names.
Keywords: enterprise competitiveness, ecological strategy.

DEVELOPMENT STRATEGY AND SPECIALIST TRAINING

UDC 378.1
Orinina L.V. Concerning the problem of educational strategies at the university polycultural areal.
In order to improve the culture of students it is important to analyse the phenomenon of polycultural educational

areal of the university. The article presents the analysis of its general components: culture. competency, patriotism and
civil culture. There are also university areal organization methods given in the frames of creative laboratory.

Bibliogr. 3 names.
Keywords: society, civil culture, polycultural education, polycultural educational  areal, culture competentcy, patri-

otism, biographical reflexy, interactive modeling, intercultural development.
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