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ANALYSIS OF THE IMPACT OF ROCK MASS EXCAVATION TECHNOLOGICAL SCHEMES  
ON QUALITY INDEXES IN MINERAL DEPOSIT OPEN MINING 
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Abstract. Questions relevant to the mining industry con-
cerning the impact of rock mass excavation engineering 
schemes on quality indexes in mineral deposit open mining 
have been considered. Depending on the face type, simple and 
selective extraction engineering schemes have been highlight-
ed. The impact of the schemes of gross, simple and complex 
selective rock mass mining applied by power shovels on the 
parameters of quality stabilization of the mineral and costs has 
been considered.  

Keywords: minerals, excavating and loading, simple gross 
mining, simple selective mining, complex selective mining. 
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Abstract. During hydro transportation of polydisperse and poly-
mineral tails of mineral processing industry within the transition region 
in the 0.15 mm <dcp <1,5 mm particles diameter range, which are typi-
cal to transport tailings of ferrous industry mining, fraction existence 
less than 0.15 mm leads to the formation of «heavy» carrying medium 
with a density greater than unity. This results in buoyancy force increas-
ing to the larger fractions and causes of hydraulic gradient and specific 
energy consumption reducing. 

Keywords: mineral processing industry tails, polydisperse and 
polymineral tailings, hydrotransport, «heavy» carrying medium, hydrau-
lic gradient, energy discharge intensity.  
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 (IN  1 –1), 
-

 – -
L, 

: 
L) )n),  2 L)  

2 [ 2 )6] ( )n; 
2) HOMO LUMO -

 «  – » 
 

, -
,  « » -

-
; 

3)  
 

-
,  – -

; 
4)   (  

 8 ); 
5)   

 4-5 ; 
6)  «  –

 » -
 ( ), -

; 
7) N -
 «  – »  0,6. 

,  
,  

-
, -

 (MonoEtgl – tPht) -
 (DiEtgl – tPht),  

 . 1. 

 
, -

 
-

 «  – »  

-
.  

 «  – »  . 2. 
,  

 «  –
 »  [Zn(H2O)4] – (MonoEtgl – tPht)2 

 [Cu(H2O)2] – (DiEtgl – tPht)2. 

 2 
 

 «  – » 

-
 
 

 «  – » 
[Cu(H2O)2]-(DiEtgl –

 tPht)2 
[Zn(H2O)4]-

(MonoEtgl – tPht)2 
EHOMO,  – 7,035 – 10,215 
ELUMO,  1,076 0,921 

,  8,111 11,136 
N 0,695 0,515 

,  – 339,11 – 159,18 
 

,  MonoEtgl – tPht  DiEtgl – tPht 
,  

 
-
, 

 – .  
 

-
 ( ),  

-
 MonoEtgl – tPht,  

DiEtgl – tPht  tPht – . -
-

 ( ) 
,  

 9 ./ . -
 – ,  

0,3 3,  – 4. 
 

, -
,  

 
. -

 ( .  1) ,  
, -

 – , 
 – ) –  – ,  – 

) –  – . 
 « -

 – »  
. 

 Zn + : 
C20H26O14Zn  555  

C16H18O12Zn  467.  
 Cu + : C20H22O12 u 

 518, C24H30O14 u  
 606  C16H18O12 u  466. 

 

 1 
 

 

  ELU    NI  
N(O)I  

-  
MonoEtgl -

tPht – 10,538 1,201 11,739 4,669 1,076 O = (C) 0,319 
– O(H) 0,272 

DiEtgl – tPht – 10,621 1,256 11,877 4,683 1,083 O = (C) 0,327 
– O(H) 0,272 
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. 1.  

 
 2–3 

-
-

 [Zn (H2O)4] – (MonoEtgl – tPht)2  
 555: 

 [Zn(H2O)6]2+
 + 2(MonoEtgl–tPht)H + 6H2O  

  [Zn(H2O)4]–(MonoEtgl tPht)2 + 9 42H O  

 
[Zn(H2O)4] – (tPht)2  467: 

 [Zn(H2O)6]2+ + 2(tPht)H + 6H2O  
 [Zn(H2O)4] – (tPht)2 + 9 42H O . 

,  
, -

, : 

 
2 2– 2

2 4 2 m 2 4 4
2–
4

{(Zn(H O) (L) ) n Zn(H O) (n x)SO }

SO ,

x

x
 

 x
2 4 2 m{(Zn(H O) (L) ) n L (n x)H } xH , 

 L – (MonoEtgl – tPht)  (tPht) .  
. 

,  
,  7 – 8 – , -

: 

 x
2 4 2 m{(Cu(H O) (L) ) n L (n x)H } xH , 

 L – (MonoEtgl – tPht) , (DiEtgl – tPht)  (tPht) . 
 

. 
, -

,  
 Zn + , -

, . -
: ([Zn(H2O)4] – (MonoEtgl – tPht)2)  1,85·10–18; 
([Zn(H2O)4] – (tPht)2)  1,71·10–18; 
([Cu(H2O)2] – (MonoEtgl – tPht)2)  7,2·10–21; 
([Cu(H2O)4] – (tPht)2)  1,40·10–21; 
([Cu(H2O)2] – (DiEtgl – tPht)2)  1,60·10–22. 

 
.  

 

,  
, ,  

-
 1:2 (  

). , -
 

 (II) 
 (II)  1,0  3, -

 20  150 % -
, 

,  10 %  
 

(90,3 %  96,4 % ) -
 

. 
 

-
 

 – 170,0 3;  (II) – 250,0 3; 
 – 220,0 3  0,5 3 

( . 2). 

 
. 2.  pH   

 (1),  (2)  (3)  
 

,  
 2 – 3  94,86 %. 

 7,0 -
 12,80 %. -

 
 [Zn(H2O)n]2+. -

 (II) -
 

7,0 – 8,0.   (II)   2 – 3 
 4,5 %,   7 – 8  



 

———————————————————————————————————     . . . . 2013. 3  18 

98,2%.  10  95,5%. 
,  

 
, , -

 Cu( )2.  
 

 Fe2+  Fe3+ 
 

 [4]. 
 

-
 

,  pH  
. , 

 8 – 10 , 
 –  10 . -

-
-

, -
,  

, -
-

, -
 [5]. 

 
  

 (II) -
 

,  
 «  – ». 

 -
 – 

, -
. 

 , -
 « -

 – »  [Zn(H2O)4] –
 (MonoEtgl – tPht)2  [Cu(H2O)2] – (DiEtgl – tPht)2. 

  
(II) .  

 [Zn(H2O)n]2+  2 – 3 -
 

[Zn(H2O)4] – (MonoEtgl – tPht)2  [Zn(H2O)4] – (tPht)2, 
 

. ,  
 

 7 – 8  Cu(OH)2  
 

 [Cu(H2O)2] –
 (MonoEtgl – tPht)2, [Cu(H2O)2] – (DiEtgl – tPht)2  
[Cu(H2O)4](tPht)2,  

-
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Abstract. Non-ferrous metals separate quantitative extrac-
tion from solutions is possible with effective organic reagents, 
which were chosen by quantum chemical calculating method of 
both extractive components and extracting reagents reactivity 
parameters. 

Keywords: organic reagents, nonferrous metals, solutions, 
quantum chemical method, parameters of the reactivity. 
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 2 
, . % 

 Fe  CaO MgO SiO2 Al2O3 CO2 Ca CO2 Mg 
 0,45 53,0 1,6 1,50 0,5 40,0 2,74 

 A S Vol W  
SiO2 Al2O3 FeO 

 16,0 0,50 1,20 5,0 52,0 22,4 7,29 

 3 
 « », . % 

, % Fe F  F 2 3 l2 3 Si 2 2   S  CaO/ 
SiO2 

0 54,9 14,8 62,1 2,50 4,52 10,6 1,80 2,20 0,20 0,006 0,038 0,12 1,77 
1 53,5 – – 3,23 3,79 11,4 2,09 2,81 0,22 0,018 0,058 0,14 1,92 
3 52,3 – – 3,42 3,98 10,2 2,09 2,54 0,22 0,021 0,074 0,29 1,66 

 4 
 

-
, % +5, % , % , 

 
, 

/( 2 ) 
  

, % 
0 59,86 11,23 18,54 0,593 70,92 
1 72,90 6,07 15,91 1,075 71,32 
3 67,70 8,27 13,46 0,861 69,68 

 
 

» -
 (  « »). -

 5 
 2200 3,  

 «  
» (53  38% ). , -

 « -
» (  « »)  

 (CaO/SiO2) = 4,8 (9%). -
 

 2010 .  
, -

-
 2010 . 

 
-
 

 1  3% . -
-
 

 . 5  6 
. 

 5 
, . % 

 Fe  FeO CaO MgO SiO2 TiO2 Al2O3 MnO  P2O5 SO3 V2O5 
 60,98 3,64 1,30 1,90 4,07 2,70 2,90 0,24 0,05 0,03 0,56 

 44,34 12,10 25,10 2,00 5,20 0,31 2,15 1,50 0,04 0,29 0,30 

 1 
, . % 

 Fe  FeO CaO MgO SiO2 TiO2 Al2O3 MnO  P2O5 SO3 R2O  
(V2O5) 

 28,36 5,88 21,32 0,63 9,24 4,14 12,35 0,30 0,60 0,90 0,76 10,30 
 

 62,30 28,8 1,21 3,00 3,72 2,69 2,46 0,15 0,003 0,10 – (0,59) 
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 6 
  

 « » 
 . .   = 1%  = 3% 

 3 2200   
   6241 6235 6141 
  . 1712,9 1728,8 1742,2 

 « 907,8 916,3 923,4 
 =0% « 650,9 0,0 0,0 
 =1% « 0,0 657,0 0,0 
 =3% « 0.0 0.0 662,0 

 « 154,2 155,6 156,8 
 « 396,6 394,5 397,9 

 . 39,1 39,4 39,7 
 3 . 125,2 125,2 125,2 

     
  1206 1206 1206 

 ./ 3 8 8 8 
 % 28,7 28,7 28,7 

« 3  240,5 240,2 239,7 
 3 . 925,0 924,7 936,7 

« 3  4008,6 4003,7 3994,8 
     

  173,9 176,7 189,5 
 3 . 1474,5 1469,1 1483,7 

CO % 23,6 23,1 23,1 
CO2 % 21,9 22,4 22,3 
H2 % 9,6 9,5 9,5 
N2 % 44,9 45,1 45,2 

 .   = 1% =3% 
  CO . 0,493 0,481 0,480 

 H2 . 0,464 0,457 0,460 
 

  2006 2005 2012 
     

Si % 0,10 0,10 0,10 
Ti % 0,15 0,15 0,15 
Mn % 0,327 0,329 0,346 
Cr % 0,105 0,106 0,112 
V % 0,407 0,415 0,436 
S % 0,025 0,018 0,021 
C % 4,666 4,666 4,666 
P % 0,051 0,052 0,054 
Fe % 94,17 94,16 94,11 

  1450 1450 1450 
 . 347,0 359,0 373,0 
     

CaO % 34,20 34,82 33,34 
MgO % 9,34 9,58 9,77 
SiO2 % 27,97 25,27 25,84 
Al2O3 % 15,83 16,79 17,34 
TiO2 % 10,38 11,32 11,07 
MnO % 0,41 0,41 0,43 
Cr2O3 % 0,05 0,05 0,06 
V2O5 % 0,25 0,23 0,26 
S % 0,80 0,77 0,76 
R2O % 0,57 0,54 0,91 
FeO % 0,61 0,61 0,60 
CaO/SiO2  1,22 1,38 1,29 

     
 . 3414,7 3428,2 3460,8 
 . 3414,7 3428,2 3460,8 

     
  10140,8 10235,2 10350,8 
  10140,5 10234,7 10350,3 
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Abstract. The new technological decisions allowing to 
achieve utilization of red slimes maximum quantity, to carry 
out the comparative analysis of various options and schemes 
of pyrometallurgical processing of red slimes are developed. 
Laboratory researches on determination of metallurgical 
properties and technology of high-basic agglomerate sinter-
ing are carried out in red mud adding from 1 to 3% into fur-
nace charge of agglofactory of «KGOK EVRAZ». It has 
been studied that positive impact of sinter durability im-
provement in red slime using is practically leveled by de-
crease in the general content of iron in furnace charge. To 
save iron content at the level of basic values in furnace 
charge of blast furnace smelting it has been offered to use 
some options. 

Keywords: pyrometallurgy, waste processing, red mud, 
metallurgical properties, blast furnace smelting. 
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ENERGY METALLURGICAL COMPLEX ON OLD AUTOMOBILE TIRE RECYCLING  
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Bogdanovsky Alexander Sergeevich – a postgraduate student, Nosov Magnitogorsk State Technical University. 
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Abstract. This article considered the method of disposal of 
utilized tires by pyrolysis, with the help of which you can not 
only destroy the various types of waste, but get ready products 
without harming the environment. 

Keywords: recycling, tires, pyrolysis, waste, ecology. 
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n
nxS
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2 

, 
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P  

1 1,02 80 5 0,005 1200 4,33 2,13 163 80 0,53 
2 1,02 120 15 0,009 1276 2,68 3,65 192 262 0,51 
3 1,02 100 10 0,007 1312 1,56 3,15 90 181 0,52 
4 1,02 180 25 0,013 1179 3,86 3,27 370 313 0,52 
5 1,02 150 20 0,011 1285 4,39 3,69 388 326 0,52 
6 1,06 120 10 0,013 1183 0,62 1,57 60 151 0,51 
7 1,06 100 25 0,011 1247 0,90 1,92 77 165 0,52 
8 1,06 180 20 0,005 1200 17,3 20,6 649 774 0,52 
9 1,06 150 5 0,009 1125 5,61 3,55 355 225 0,52 

10 1,06 80 15 0,007 1166 3,75 2,72 191 139 0,52 
11 1,04 100 20 0,009 1262 1,41 2,87 100 204 0,52 
12 1,04 180 5 0,007 904 6,45 8,39 255 332 0,52 
13 1,04 150 15 0,013 1261 4,15 2,45 425 251 0,52 
14 1,04 80 10 0,011 1412 0,37 0,79 36 77 0,51 
15 1,04 120 25 0,005 1280 12,5 9,32 500 373 0,52 
16 1,09 180 15 0,011 1067 5,28 6,36 388 467 0,52 
17 1,09 150 10 0,005 1040 11,5 15,2 374 494 0,52 
18 1,09 80 25 0,009 1289 2,66 1,72 193 125 0,52 
19 1,09 120 20 0,007 1224 8,33 7,07 447 379 0,52 
20 1,09 100 5 0,013 1361 0,30 0,67 33 74 0,53 
21 1,08 150 25 0,007 1137 8,97 10,2 447 506 0,51 
22 1,08 80 20 0,013 1315 0,45 0,77 48 82 0,52 
23 1,08 120 5 0,011 1405 0,53 1,38 51 133 0,51 
24 1,08 100 15 0,005 1120 10,0 8,17 350 286 0,52 
25 1,08 180 10 0,009 1454 7,08 5,67 580 464 0,52 
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0,005 1,0 1,0 1,0 1,0 1,0 1,0 
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1,09 
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Abstract. The article examines the impact of copper sulfate on in-
dicators of dynamic strength of the dried pellets of copper concentrate. 
The using of copper sulfate as addition to lignosulphonate water solu-
tion, which is used as a binder in the granulation of copper concentrate, 
was suggested. This solution allows to reduce binder solution density 
from 1.09 to 1.04 g/cm3, and thus, reducing the flow-rate of lignosul-
fonate on granulation. 

Keywords: copper concentrate pellets, pellets static strength, cop-
per sulfate, lignosulphonate water solution. 
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Abstract. Mathematical model of hydrodynamics and heat 
transfer of steel liquid melt is presented in this article. The main 
improvement of the model is the compressibility accounting of ex-
amined gas-liquid ambient. Visualization of the results obtained in 
C++ language in programs, realized according to this model, is 
presented. 

Keywords: gas-liquid ambient, hydrodynamics, heat transfer, 
mathematical modeling, arc heating. 
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Abstract. Experiments resulted in pipe-steel casting in the oxygen-
converter slabbing mill of OJSC «Magnitogorsk Iron and Steel Works» 
values of the relative content of liquid in the double-phase zone were 
clarified. These values characterized the first limit of conductivity of the 
pipe-steels. 

Keywords: Continuously cast slab, soft reduction, solidus front, the 
double-phase zone, the first limit of conductivity 
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Abstract. This paper is considered mathematical modeling of 
rounds 14 mm diameter made of steel C45 and X2CrNi19-11 taking 
into account the impact of the applied roll passes design on gauges 
wear. Computer program Forge 2008 ®, based on the finite element 

method (FEM), which allows to simulate thermomechanical rolling 
processes in triaxial state of deformation, was used for theoretical 
studies.  Archard  simplified  model  was  applied  to  the  wear  model  in  
computer program Forge 2008 ®.  
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Thanks to the use of new technology, the metal pressure force on 
the rolls in modified moulds in rolling of rounds has decreased, that 
resulted in 10-20% reduction of work rolls wear-out. 

Keywords: rounds,  roll  pass  design,  mathematical  modeling,  fi-
nite-element method. 
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Abstract. The  barrel  of  the  small  arms  requires  great  care  in  the  
design and production, especially in the internal cavity shaping so called 
bore. The production of barrels by means of plastic deformation is 
currently important. However the traditional analytical methods of 
analysis fail to provide accurate calculations of the critical parameters of 
the barrel manufacturing processes. This paper presents the computer 
simulation results of the forming process of the polygonal profile blank 
inner surface by dragging in a smooth tapered matrix release (centering) 
of the blank by the caliber of the girdle, using the finite element method. 

Keywords: simulation, dragging, tubular blank, shaped mandrel, 
barrel, bore, shape. 

References 
1. Geleji A. Bildsame Formung der Vttalle in Rechnung und Versuch Akade-

mie Verlag. Berlin, 1960. 754 s. 
2. Gubkin S.I. Plastic deformation of metals. Moscow: Metallurgizdat, 1961, 

vol. III, 360 p. 
3. Perlin L.I., Perlin L.I., Ermanok M.Z. Theory drawing. Moscow: Metallurgy, 

1971, 448 p. 
4. Danchenko V.N., Grinkevich V.O., Golovko O.M. Theory of processes of 

metal working by pressure. Dnepropetrovsk: Porogy, 2008, 369 p. 
5. DEFORMTM 3D. Version 6.1 User’s Manual Scientific Forming Technolo-

gies Corporation, 2008. 420 p. 

 
 

 
 



… ., ., ., . 

. . . 2013. 3     ——————————————————————————————————— 51

            ...   
               

 669.017.16:669.14.018.29 

., ., ., . 

  
 

.  
. ,  

.  
, , . 

: , , , , 
. 

 
-
 
 

-
. -

-
 

. 
, -

, , -
, -

, -
. 

-
-
 
 
 

. -
, , 

 
 

. -
 

, 1  
3, ,  

.  
-
 

, , -
,  

 [1]. 
 
 

-
-
-
-

, -
 

. 

 
, -

 0,08% , 1.6% Mn, 0.23% Si , 
. -

 
 (  1)  

 (  2);  
,  1, 2 

, . 
-

 Leica DM IRM 1,  
 ( )  

JEOL JSM-6490.  
 3%-  

 HNO3. 

 
-
. 
-

,  
 

, -
. -

 1150-1200° . 
-

. -
 ( -

),  
,  
.  
 . 1. 

-
-

;   ( . 1, ) 
,  

,  
 (  10  100 ). 

, -
-



.  

———————————————————————————————————     . . . . 2013. 3  52 

.  
 ( . 1, ) -

.  
, . 

, , -
,  – , -

 ( . 1,  ).  
 

. 

 
 

 

 
 

 

 
 

 
. 1.  

:  –  1;  
,  –  2 

 
-
 

. 
 ( )  

 
 

-
. -

:  
; -

, -
-
 

; -
-

;  
, -

 
50-80% -

; ; -
 [2]. 

-
,  1, 2  

, . . -
 (  1)  . 2. 

 
 

 

 
 

 
. 2.   

 (  1):  – ;  
 –  

,  
 
 

.  93-95%. -
 

( . 2, ). -
,  

 –  
.  

 



… ., ., ., . 

. . . 2013. 3     ——————————————————————————————————— 53

 
, -

-
, , -

 
 

-
. , -

 
. , 

 
 ( . 2, ), -

,  NbC, Nb2C, NbN, Nb2N, 
Ti , TiN [3],  

-
 ( . 3). 

   

   
. 3.  

 ( )  
 ( ) 

 
-
-

, -
,  

. ,  
-

,  
.  

,  
,  

, .  

,  
. 

 
 ( .  4) ,  

, -
.  

 
, -

 ( . 5).  
, -

, -
, -

,  
 

. 

 
. 4.  

 

   

    
. 5.  

 ( )  
 ( ) 



.  

———————————————————————————————————     . . . . 2013. 3  54 

 
1. -

 
, -

. -
, -

,  
-

. -
 

– , ,  
-

. 
2. -

 
. -

-
, ,  

, -

, -
. 

3. -
-

. -
 

, . 

 

1.  
 / ., ., 

., ., . // . 2011. 1. 
. 61-68. 

2. ., . -
60- 70  

 12  // -
. . . 2008. 1. 

. 81-84. 
3. ., ., .  

60  // -
, , 11-15  

2010 . , 2010. .2. . 539-542. 

 
 – . ,  « -

». .: 8(3519) 247-902. 
 – . , . -

 « . . ». .: 8(3519) 298-567.  
E-mail: zaval1313@mail.ru. 

 –  
. . ». .: 8 (3519) 246-511. E-mail: 

ausferr_elena@bk.ru.  
 – . . , .  « -

. . ». .: (3519) 298-566. E-mail: mihigrum@rambler.ru. 
 

 INFORMATION ABOUT THE PAPER IN ENGLISH 

CHANGE OF MICROALLOYED STEEL MICROSTRUCTURE  
IN MANUFACTURING PROCESSING  

Denisov Sergey Vladimirovich – D.Sc. (Eng.), Director of the central laboratory of Magnitogorsk Iron & Steel Works, Magni-
togorsk. Phone: 8 (3519) 247-902. 

Zavalishchin Aleksandr Nikolaevich – D.Sc. (Eng.), professor, Materials and Heat Treatment of Metals department, Nosov 
Magnitogorsk State Technical University. Phone: 8 (3519) 298-567. E-mail: zaval1313@mail.ru. 

Koghevnicova Elena Vasilievna – a postgraduate student, Materials and Heat Treatment of Metals department, Nosov Magni-
togorsk State Technical University. Phone: 8 (3519) 246-511, (3519) 209-022. E-mail: ausferr_elena@bk.ru. 

Rumyantsev Mihail Igorevich – Ph.D. (Eng.), professor, Metal Forming department, Nosov Magnitogorsk State Technical 
University. Phone: (3519) 298-566. E-mail: mihigrum@rambler.ru. 

Abstract. Change of microstructure of microalloyed low-carbon 
steels in different manufacturing processes was studied. It is shown, that 
liquation plays an important role in phase and structural component 
distribution in the final structure of hot-rolled products. Subsequent heat 
treatment facilitates to improve the uniformity of the structure and en-
hance steel mechanical properties. 

Keywords: microalloyed steels, microstructure, concast billet, con-
trolled rolling, heat treatment. 
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Abstract. The wettability dependence of crystalline and 
cryptocrystalline graphite on their preparation method (mechan-
ical activation, oxidation, and oxidation with subsequent me-
chanical activation) liquids which are widely used in foundries 
(alcohol, water, oil, glycerol) has been investigated. Wettability 
contact angle was determined. To calculate the remaining coef-
ficients (the work of adhesion, spreading coefficient and the 
relative work of adhesion) the program «AppSV» was used. It 
was found, that the greatest work of adhesion for all investigated 
liquids is observed when graphite is wetted with water, which 
has a maximum surface tension, and the lowest wettability is 
when graphite is wetted with alcohol. It was shown that graphite 
wettability with all investigated liquids essentially depends on the 
method of graphite preparation. So, mechanical activation leads to 
increased particles activity that reduces graphite wettability. Oxi-
dized graphites have less compared wettability. With additional 
mechanical activation of oxidized graphite a further decrease in 
the wettability of graphite is observed. 

Keywords: crystalline graphite, cryptocrystalline graphite, 
mechanical activation, oxidation, programs «AppSV», alcohol, 
water, oil, glycerol, contact angle, the work of adhesion, spread-
ing coefficient, the relative work of adhesion. 
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Abstract. This article provides an overview of Minimax orthogonal 
Hadamard, Mersenne, Fermat and Euler matrices. The elementary basis 
of these matrices and low-levels orthogonal matrices with the shown 
structures are considered. The models of chemical elements, based on 
the relationship of the periodic table of Mendeleev with the theory of 
numbers, and the advantage of bases, giving the spatial characteristics, 
are explained. Examples of mathematical models of alloys in the form of 
quasicrystals solving theoretical difficulties of the official crystallog-
raphy are clarified. 

Keywords: crystal structures, orthogonal matrices, Hadamard ma-
trices, Mersenne primes, Fermat numbers. 
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Abstract. Modern requirements and approaches to getting new alloys 
with increased strength and physical characteristics as well as their appli-
cationshave been considered. Basic principles of composition developing 
of invar alloys with high mechanical properties at temperature coefficient 
low values of linear expansion have been presented. Chemical composi-
tions influence on reaching the spread range of multi-purpose alloys opera-
tional properties on the example of iron-nickel compositions has been 
analyzed. Research results of the influence of alloying elements on corro-
sion resistance of high-strength invaralloys are provided. 
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MECHANICAL PROPERTIES OF HOT DEFORMED MATERIALS BY MECHANICALLY  
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Abstract. The effect of nickel (0-6% mass) concentration in the 

charge and the grinding time on the material’s granulometric composi-
tion and its mechanical properties based on ground chips D-16 have 
been studied. Nickel contents and grinding time providing maximum 
output of fractions with size of -63 microns have been optimized as well 
as the best mechanical properties of materials. 

Keywords: ground chips D-16, mechanical and chemical activa-
tion, grinding. 
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Abstract. Intensive plastic deformation methods allow to 
form ultrafine-grained structure in metals. These methods are of 
discrete nature and they are not practically applicable for pro-
duction of elongated articles such as wire. The paper analyzes 
the combined methods of deformation. It is shown that one of 
the promising methods is the radial displacement broach. 

Keywords: nanostructuring, equal channel angular pressing, 
wire, radial-displacement broach, deform 3d. 
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Abstract. When processing exact and deep openings a problem of 
opening axis withdrawal is emerged. An example of application of 
new methodology of engineering processes parametrical design for 
deep openings processing is given in the article. The way you can 
achieve a given accuracy in fewer clicks on the basis of computer-
based debugging greatly reducing the complexity of manufacturing is 
shown.  

Keywords: processing of deep openings, parametrical design, accu-
racy of processing, computer debugging. 
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Abstract. The technology of manufacture of cast steel work rolls of 
cold rolling mill from ingot by electroslag remelting has been developed. 
The  properties  of  cast  forging  rolls  from  steel  9Cr2MV-S  and  cast  rolls  
from steel 60Cr3SiMV-S have been studied. It was determined that the 
cost of cast roll manufacture at 17% lower, than cost of cast forging roll. 

Keywords: work rolls, cold mill, electroslag remelting, mechanical 
properties. 
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Abstract. Up to  date  the  important  role  in  manufacture  and metal  
rolling processing is taken to knives for metal cutting. In the article the 
problem of increase in firmness of the replaceable equipment is consid-
ered  and  the  decision  on  one  of  the  first  production  phases  of  metal  
rolling - scrap metal preparation has been found. 

Working conditions of knives for metal chipping have been ana-
lyzed, the reasons of premature failure and ways of increase of their 
firmness have been considered. The reasoning for the development of 
new kind of steel has been presented; steel new chemical composition 
has been developed for manufacture of knives. Experimental alloys 
mechanical characteristics tests have been carried out. The optimum 
mode of metal thermal processing to achieve minimum rate of knife 
cutting edge wear has been revealed. The alloy with the optimal proper-
ties and high level of impact strength in high hardness and firmness 
preserving is revealed. 

After introduction of the knives made of steel with a new 
chemical composition their work has been analyzed. The results 
obtained of 40-50% firmness increasing at 4% cost supplement 
allow to keep existing markets with the prospect of entering the 

foreign markets.  
Keywords: scrap metal processing, steel grades, firmness of knives, 

optimal metal chemical composition, experimental alloys. 
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Abstract. Regularities and the main mechanism of the dynamic er-
rors of the longitudinal and transverse form of wells and holes in pro-
cessing of end-dimensional rotating by multiple tools have been opened 
and identified. This will allow to develop mathematical models to calcu-
late the accuracy of forming holes and wells with the help of such in-
struments taking into account main dynamic factors. These models will 
form the basis of the unified physical theory of such processes.  

Keywords: rotary drilling and cutting tools, the dynamic mecha-
nism of processing errors, transverse and axial oscillations tool. 
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Abstract. The virtual simulation in a technical computing environ-
ment MatLab + Simulink is considered in this article. The virtual simu-
lation  is  used  in  the  course  of  «Power  Electronics».  The  features  and  
advantages of virtual simulation have been considered. Some features of 
MatLab have been shown on the example of one laboratory work. It is 
«The study of one complete regenerating converter». The combination 
of the virtual laboratory works and the «physical» laboratory works 
allows to increase the quality of training and to cause student interest at 
higher educational institutions. 

Keywords: power electronics, MatLab + Simulink, simulation 
modeling, one complete regenerating converter. 
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Abstract. The author offered designs of new burners on the basis 
of a nozzle with the central body such as NFB (the turbulent firing 
burner) and CBN (the centerbody nozzle). The article deals with the 
application of burner’s types NFB and CBN, and the basic principles 
of the theory of high-speed energy-efficient natural gas combustion 
are given. Designed burners NFB and CBN and their modifications 
utilized in rotary lime and rotary cement kilns use the so-called «nor-
mal» combustion as well as elements of detonation combustion. This 
effect is achieved through the formation of crossed shock with the 
creation of a powerful wave (the shock adiabat or Hugoniot adiabat), 
resulting in accelerated heating of the mixture. Constructive features 
of designed burners, which are used over the years and bring signifi-
cant economic benefits, are represented. 

Keywords: rotating furnaces, lime, burning apparatus of high-speed 
energy saving, theory of high-speed energy saving burning of natural gas. 
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APPRAISAL OF HUMAN AND INTELLECTUAL CAPITAL OF RUSSIAN INNOVATIVE COMPANIES 
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Abstract. Theoretical bases of appraisal of human and intellectual 
capital of Russian innovative companies have been revealed. Compa-
nies, qualimetrical device of intellectual capital measurement have been 
elected. Calculation on national information base of intellectual capital 
indicators is carried out and conclusions about the use of the calculated 
indicator in estimating science are drawn. 

Keywords: human capital, intellectual capital, evaluation of the in-
tellectual capital, market approach, innovative company, measurement 
of the intellectual capital, intellectual resources, intangible assets, intel-
lectual capital level. 
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Abstract. Significant changes in the external economic environ-
ment caused by the diverse influence of various factors, involve manag-
ers of high-tech companies in making strategic decisions aimed at ob-
taining significant competitive advantage through the development of 
their own innovative capacity. The article examined the conceptual 
theoretical and methodological foundations and reasonable relationship 
innovative capacity and competitiveness of high-tech enterprises. 

Keywords: innovation, innovative development, enterprise compet-
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Abstract. On the basis of actual data of one of the metallurgical en-
terprises of Russia concerning the conditions of production pellets sup-
ply, as well as the inventory related expenses, the possibility of Wilson 
formula application to optimize the inventory level in the ferrous metal-
lurgy has been investigated in this article. Unsatisfactory result of the 
Wilson formula application to optimize base materials inventory has 
been revealed. It is due to the low ratio of costs various groups con-
cerned with inventory. The existence of restrictions in the use of the 
Wilson formula in practice results from the costs ratio value, related to 
the inventory, has been proved.  
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Abstract. The evaluation of the specific weights of all kinds of en-
trepreneurial structures in their overall index number by country regions 
has been considered. Density distribution functions according to turno-
ver, the number of employees and the amount of entrepreneurial struc-
tures have been presented. 
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