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DEFINITION OF POSSIBLE SCENARIOS OF OCCURENCE, DEVELOPMENT AND

REALIZATION PROBABILITY OF EMERGENCIES ON DANGEROUS INDUSTRIAL

OBJECTS AT LOW TEMPERATURES OF EXPLOITATION.

Aleksander Bolshakov1, Marina Zakharova1

The Institution of Russian Academy of Sciences, the V.P. Larionov 's Institute of Physical-Technical

Problems of the North, Siberian Branch of the RAS1, Russia, Yakutsk, Octyabrskaya 1

Abstract
Now safety in natural and technogenic sphere is the major problem all over the world. Objects of an
oil and gas complex: tanks, oil pipelines, gas pipelines concern to highly risky objects of a
technosphere.

Uncontrollable development of emergencies on objects of an oil and gas complex connected with
explosions and fires can lead to considerable fractures and to death of people. Now the concept of
"comprehensible risk» is accepted, allowing to use a principle "to expect and warn". The risk analysis
represents one of essential components of safety and is spent for detection of separate sources of
danger and an estimation of their potential influence on possible damages which can be caused the
population, environment and economic objects.

Key words: risk analysis, danger, scenarios, probability.
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STUDY OF THE STRUCTURE AND PROPERTIES OF WELD ZONE

OF TELESCOPIC COPPER-ALUMINUM COMPOUNDS
Farid I. Murataev, Aleksei V. Gorbunov

Kazan national research university named after A.N.Tupolev – KAI, 420111, Kazan,

Russian Federation,

E-mail: andrepont@mail.ru

Abstract
The regularities of structure formation and properties of the Cu-Al tubes compounds, welded to the
solid - liquid state, where along the line formed by fusion of the intermediate layer, which is a eutectic
alloy of a composition comprising an intermetallic compound CuAl2 are being considered

Key words: Welding of dissimilar steels in the solid - liquid state, an intermediate layer of eutectic
composition, intermetallic, fusion of  the two surfaces and the surface of solder.
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Fig.5.           
 (  - 75, - 125, - 80, , - 200, - 80)
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BASES OF THE BUBBLE METHOD FOR TURBULENT FRICTION REDUCTION

Aleksey R. Evseev and Leonid I. Maltsev

Federal State Budget Research Institution Kutateladze Institute of Thermophysics

Siberian Branch of the Russian Academy of Sciences Lavrentiev’s ave. 1,

Novosibirsk 630090, Russia. E-mail: evseev@itp.nsc.ru; maltzev@itp.nsc.ru

Abstract

Microbubble saturation of the near-wall liquid flow is one of the most efficient and economic methods
of turbulent friction reduction with a minimal environmental impact. It is shown in this work that the
key parameter for friction reduction is void fraction of bubbles in a buffer zone of the boundary layer,
whose value is determined by the gas flow rate, liquid velocity, downflow distance behind the gas
generator, and gravitation orientation of the wall. In the initial region dependence between reduction
of local wall friction and void gas fraction obeys the law close to the linear one. An increase in
concentration near the wall above some critical values leads to intensive bubble coalescence; as a
result the flow in the two-phase boundary layer turns to the film-bubble regime with typical
amplification of gas phase buoyancy. At this, in the flow under the wall friction at relatively large
distances from the gas generator can stay close to minimal, and in the flow above the wall it starts
usually increasing. Understanding of physical foundations facilitates optimization of microbubble
saturation as the method for reduction of turbulent friction on boats.

Key words: bubble method, reduction of turbulent friction, gas concentration
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Abstract

Biostability and biodegradability of different polymeric materials is an important ecological and
technological problem. The leading role in the destruction of such waste belongs to microorganisms,
namely, microscopic fungi. Therefore, recently muchattention is paid to polymer compositions based
on natural (chitin, chitosan, starch, cellulose) and synthetic polymers (acrylic) can be degraded by
micromycetes. By the method of differential thermal analysis examined changes in physical-chemical
properties polymethylmethacrylate, chitosan to block and graft copolymers by the action of
Aspergillus terreus and Penicillium cyclopium.

Key words: waste, synthetic polymers, natural polymers, recycling, micromycetes
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     t =14.5  ( .3,   4,  .1).   
( . ., 1992;   ., 1971;   ., 1964)    t =6-
8 .       . .  ( , 1967)
t ( )=12 .    t  ,  ,    ,

    ( , 1967), , - ,
       ( , 1961).

          .  
    t 1=326 ,    t 2=397  ( .3, 

4).        87 .%.   
   .  ( , 1967).   

   ,       (9.8  .%)
  292 .   325-329     
   34.8  74.1 .%.  399     

96.8 .%.

 -      ,     
( .2, .1).  t     .        t  
(  31 ),      t 1 (72 )    t 2 (125 ).     

    ( .2,  3).      (  2.5
     ), . .    

 25%.
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.3.   (4)      (1-3),   
 : 1 – ; 2 – ; 3 – 

    -       
 ( .3, .1).     

     ( .1).   
t ( )    2   .    

 ( .3,  3),         
  -  ( .1).

.4.   -      Aspergillus
terreus   ,     :

1 – ; 2 – ; 3 – 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

55 Published by Info Invest, Bulgaria, www.sciencebg.net 

.5.   -      Aspergillus
terreus    ,    

: 1 – ; 2 – ; 3 – 

        
Aspergillus terreus  -    .     

  (    ) ( .4),    ,
     (   )

( .5).      -   
  t<0  ( .4,  5).          

  ( )   .   
  t        

,        t   
 5.5      .     

  t 1  t 2,      
          , 

       .   
       ,    

 ,      
  .       

 ( .1).
       .  

,    ( .4  5,  3), . . 
   .     (t 1 

23  24 ;  t 2  17  10.5 ).          
   , . ., ,  
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 ,    ( , 2005;   ., 1991, 1996),  
   (155-263 ).    

,  ,      ( .4, 5;
.1).   , . .      

 .  t 1  ,  t 2    55
(   )  61.5  (   ).  t     -

        
.

3.2.      
     .6-9   .2. 

 ,    -    3.4–4.0 .%
  ( .2),      124-143  ( .6-9,  1).

.6.       – ,  
  : 1 – ; 2 – ; 3 – 

.7.      –  ( ),  
  : 1 – ; 2 – ; 3 – 
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.8.      –   Penicillium
cyclopium    ,    

: 1 – ; 2 – ; 3 – 

         
( .6-9).      ,  

  t =14.5 .      t ( )=12 , 
   ( , 1967).  -   

  (t 1( )=13.5 )  t  ,  
(t 2( )=26.5 )       .    

       -  (   ., 2009).

         
     : t 1( )=15  17 ,  t 2( )= 24  26 ,

,           
 .       (Uryash, 2010) 

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

         
.     -    

    .       - .
- ,         

.  Penicillium cyclopium -   ( .7, 8), . .
  .    t 1   
  5.5   8         

 , . ,      
  .
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.9.      –   Penicillium
cyclopium   ,     :

1 – ; 2 – ; 3 – 

        
  -  ( .6-9,  3). - ,  

,    ,   t =269 ,   
  (t 1)  .   t 1   

Penicillium cyclopium,         
  .    (t 2  t 3)   

 ( .6,  3).          
 .      326 ,    397 .
            

46  ,      ( .2).   
    .    t 3
     .  7      

    19  –  . . .    
Penicillium cyclopium (   )   

    ,     
(    )    .
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 -   ,  -    
     ,      

 ,       
.  -      -    
   .     
   ,  , -  .

    ,    -
       Aspergillus terreus.   
     , . .   
     . Aspergillus terreus

        t<0 .  
,           
  -       

(    ),  . .           
  .      

         
      .   60-65
       Aspergillus

terreus  -   ,    
.

    -   -    
Penicillium cyclopium ,      
   .    (14.5 )
  ,       
  .  (26.5 ) –     

- .

 -    -      
  (t 1).  , - ,      ,

         
      .

   t 1      5.5  8  
        , .

,        
.

        
- . - ,   ,   , 

t =269 ,      (t 1)
 .   t 1   Penicillium cyclopium,

          .
   t 3 ( )     

.  7           19  –  
. . .     Penicillium

cyclopium (   )      
 ,      (   

)    .
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     «   
  (2009-2011 )», (  . 2.1.2/1056)    
    -      . . . . .

(   14186,   136-   30.06.2011).
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MODELLING OF EXTRUSION-TYPE SQUEEZE OF OIL CROPS WITH HYDRAULIC

CONDUCTIVITY DEPENDENT ON OIL CONCENTRATION AND PRESSURE LEVEL
Ilya A. Petrov

Institute of Continuum Media Mechanics, Russian Academy of Sciences,

Academika Koraleva 1, Perm 614013, Russia

Abstract

In this paper a model of extrusion type squeeze is suggested. Processed material is considered as
deformable two components mixture. The main feature of the model is usage of non linear Darsi law
with hydraulic conductivity dependent on pressure level and on oil concentration value. The results of
rape squeeze modeling with estimated efficiency are presented.

Key words: extrusion-type squeeze, squeeze modelling, screw extrusion, rape
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             .
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          . 
        

     . ,  
         .
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   -  ,    
   ,   .  

  ± 5 .     
-3 (11).       .   
    523-723 ,     3500-20000 -

1.          683  (60 ).
      ,     

.  ,  ,  , ,
    -2000   -  

   50 ,   0,20 ,   DB-1  128-1052.

       
.          

. -, -,   V-, V-Mo/ TiO2 
     ,   

         c
   383     673    6 .

       
         TiO2.

3.    

         
          
       -
     .

        
 [6, 7].

   (  1),    TiO2    
6,52 2/ .         

     ,      
  [8].

 1.     .

  S, 2/

1 TiO2 ( ) 6,52

2 20%V2 5 /TiO2 7,1

3 20%V2 5-5%Mo 3/TiO2 7,9

4 20%V2 5-5%Mo 3-2%Sb2 3/TiO2 6,7

5 20%V2 5-5%Mo 3-2% 2 5/TiO2 9,6
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 ,        
,     .     

 -  : ,   .

       (
, Sb  )        

   .  20%V2O5/TiO2  
        .

 20%V2O5/TiO2  ,      
V2O5 Shcherbinaite, syn.( JCPDS, 9-385)  V2O3 Korelianite, syn. (JCPDS,34-187).   

       V2Ti3O9  
Kyzylkumite(JCPDS,35-486),       
    25-40 .    (JCPDS, 21-1272)
(  2)   50  150 .

. 2. -   20%V2O5/TiO2 .

      
.     HF   . 

    -5.  5%    
20%V2O5/TiO2       

     ,   V2O7,5(JCPDS, 18-850) 
4V6O25(JCPDS, 34-560) [9-11].   3  4V6O25,   ,

     .

. 3. -   20%V2 5-5%Mo 3/TiO2 .
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      ,  
,    10 ,  , 

    VOMoO4 (JCPDS,18-1454),       V7O13 (JCPDS,18-
1454).

 2%    20%V2 5-5%Mo 3 / iO2    
           

.   V2O3,VO2  V3O7  V6O13(JCPDS, 27-1318). 
       Sb2VO5(JCPDS, 33-122),  
    V4+  SbV8 (JCPDS, 10-199).     

    .       Sb2 5 (JCPDS, 33-110)
 Sb6 13 (JCPDS, 33-161).

 20%V2 5-5%Mo 3 -2% 2 5/ iO2     
    .

         
  (VO)2P2O7(JCPDS,34-1040), V ( 3)2 (JCPDS,33-1443)  V8 12,98 (JCPDS,30-1428). 

    (VO)2P2O7(JCPDS,34-1040)  3 8 2
(JCPDS,21-574,  4)  V ( 3)2 (JCPDS,33-1443)  V8 12,98 (JCPDS,30-1428).

. 4. -   20%V2 5-5%Mo 3-2% 2 5/TiO2 .

 ,   ,    
 ( , Sb  )      ( (VO)2P2O7; V ( 3)2 ;VO2 ), 
      ,    

.

 20%V2 5/ iO2, 2-20%V2 5-5%Mo 3/ iO2  20%V2 5-5%Mo 3-2% 2 5/TiO2
    - .   -    500-1050 -1

  ( . .)     , 
.

  5   -  20%V2O5/TiO2 ,   
 ( . .) 1015, 819,603  515 -1.  [12] . . 1015 -1  V=O, 

. . 819 -1,      –V-O-V-.   603
 515 -1       .
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    20%V2O5/TiO2  (  5 ),  
  .  819  -1 (   20%V2O5/TiO2)   833  -1,   
    [13].

: 1-20%V2 5/ iO2; 2-20%V2 5-5%Mo 3/ iO2; 3-20%V2 5-5%Mo 3-2% 2 5/TiO2

. 5. -  .

  819  603 -1,   -  20%V2O5/TiO2 ,
  833  630 -1,       
  .    515 -1    

      . .  528   467  -1,   
  .    . .  -

20%V2O5/TiO2     .

 -  -  ,  
  . . 1015 -1 (V=O)   : 1045, 1035  1022 -1

(  5 ).      
   ,    V=O.  [14] . . 1045 -

1   V=O    .
  -     

 (20%V2 5/ iO2; 20%V2 5-5%Mo 3/ iO2; 20%V2 5-5%Mo 3-2% 2 5/TiO2).
  -    .     

  (298,473, 643 ).  ,   643   
          
  . .  NH3  643   ,   298  473 .  
    ( . . )     

( . . ) (  2).
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 2. -   NH3  
  643 .
. . ( -1)  

. . . . . .

20%V2 5/ iO2 3380, 1610 3110, 1700, 1450

20%V2 5-5%Mo 3/ iO2 3340, 1600, 3100, 1500

20%V2 5-5%Mo 3-2% 2 5/TiO2 3370, 3450, 3160 1710, 625,1545,1050

        
.      20%V2 5-5% 3- /TiO2, 
  . . .  . . .      .

 ,   , ,  
        

 : -  as (NH3)  . . .  (1610 -1)     NH4
+

 . . . (1420-1450 -1) [16, 17].       
      . 

   ,    
   . . .   . . .       
  .

           
       .

    3  -    
 (  3)   2       –  V2O5   MoO3  

 (  6).

. 6.   .

-   3,  4,  5        1-
20%V2O5/TiO2 (  6),     -   
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      (V4+)   
 (V5+)     V5+ V 4+ [18].

-  -      ( H ~1000
),            H ~150-160   

g-  1,95          .
   [19, 20],   g–   1,95    V4+

  .

  3     ,    g=1,95 
    .   V4+  

    g-  20%V2O5/TiO2 .

 3.  -    .

  g-  - ,   
     g-   20%V2O5/TiO2,

       .  
-   g-  1,95    V-Mo     

  V4+        
- .   ,       

,    - ,    
 , ,  30 .

   20%  V2O5-5% MoO3-2%P2 5/ TiO2    
  .

       V4+  
 ,       

(  7).

     V4+     
        

   [21].     (73%)
  ,  ,   : W=15000 -1,

.=24,9 / 3  =643  .

 ,   ,      
       V4+  

.    (  Mo, Sb  )   

 g- H

( )

(  %  1 )

1 20%V2O5/TiO2 1,95 154 68 1,0

2 5%MoO3/TiO2 1,97 147 45 0,7

3 20% V2O5-5% MoO3/TiO2 1,95 150 100 1,5

4 20% V2O5-5% MoO3-2%Sb2 3/ TiO2 1,95 150 788 11,6

5 20% V2O5-5% MoO3-2%P2 5/ TiO2 1,95 160 3339 49,1
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     V4+     
   .

: 1-20%V2 5/ iO2; 2-20%V2 5-5%Mo 3/ iO2; 3-20%V2 5-5%Mo 3-2%Sb2O3/ iO2;
4-20%V2 5-5%Mo 3-2% 2 5/TiO2.

. 7.   (Mo 3, Sb2O3,  2 5)   20%V2 5/ iO2  
     .

:

        
 .      - =643 , W=15 .

-1  .=24,9 / 3.     -
  ,      
         73%,

   77,6%    94%.  -
 ( ,   )      
 .   ,    
  V6O13  V2Ti3O3,        V4+ 

  ,   V4+      
.     ,     
    V4+      
    .     V4+

    -  ,     
   V4+. -   -

  ,   . .    1015   819  -1  
 ,  ,  V=O   V-O,   . .    647-630  -1 

  .     
      , 

   .       -
      . . .,   . . .,  

     -  .
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NEW SPECIMEN TO INHIBIT THE GROWTH OF THE FUNGI

ON VARIOUS MATIREALS
Liubov N. Lenkova

State Scientific Center of Russian Federation – Institute for Biomedical Problems of the Russian

Academy of Sciences, 76A, Khoroshevskoye shosse, Moscow, 123007, Russia

E-mail: lenkovaln@yandex.ru

Abstract
Fungi are well represented in the human environment, although in contrast to the bacteria is not very
common. But the damage caused by fungi is invaluable.Mushrooms can be a source of allergens for
humans, especially in a tightly-closed space. In addition to the damage to health, they can destroy the
material of construction, being the main agents of microbiological damage that necessitates the
development of antifungal.

For research was to choose a new environmentally safe disinfectant "Veltogran", which is used in the
manufacture of nanotechnology.

To conduct the study were selected by the chemical composition of different materials: aluminum foil,
and rubber.

Found that all tested fungi were susceptible to this facility and their growth was inhibited drug
"Veltogran" at a concentration of 0.2%.

Key words: fungi, allergens, biodestructors, disinfectant, “Veltogran”, aluminum foil, rubber, tightly-
closed space, International Space Station
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 30%, Penicillium chrysogenum,  P. verrucosum., P. frequentans
Westling, Cladosporium cladosporioides, Aspergillus repens, A. versicolor, A. niger, Cladosporium
sphaerospermum, Penicillium brevi-compactum (   ., 2003).

         
         
 Penicillium, Aspergillus, Cladosporium,    

,       
,     .

          , 
,  ,     . 

     ,      
 . (Repova,1986, Kendric,1995; Calderon et al,1997; Katz, Verleger,1999; Khan

Z,1999; Koch A,2000).

           
    ,      

Penicillium, Aspergillus, Cladosporium ,      
        , ,  

  . ( ,1994; ,1987; , 1999; 
2000; , 2001; ,2005;  2005; , 2005).

      .   ,  
 : Alternaria alternate, Aspergillus flavus, A. Fumigatus, A. niger, A.

ochracceus, A. sydowi, A. versicolor, Aureobasidium pullulans, Botrytis cinerea, Cladosporium
cladosporoides, C. herbarum, Mucor racemosus Fres., Paecilomyces variotii, Penicillium brevi-
compactum, P. chrysogenum, P. citrinum, P. verrucosum, Ascopulariopsis brevicaulis, Trichoderma
viride. (   ., 2003).

         
,        .

          
  .

   –       .
     ,    

 .        
,       ,      

.

      
    -     
        ( , 1987; 

1984; , 1987; , 1976).

    ,    -
        -     
         .

   500 / 2   , , 
, . .        

-   (   ., 2005).    
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107  ,    21 , 7 , 4   4 .

  (91,6%)  ,   
,   Deuteromycetes.     

  Penicillium (41  )  Aspergillus (20 ) ( ,
1999).

         
  — 96 ,       50 , 89,7  46,7%
     ,    

 « »      ( , 1999).

 927 ,        « »,
    642  ,    69%     .
 Penicillium, Aspergillus Cladosporium   
   ,      ,    

,   70,9;  31,3   21,8%  .      
Penicillium chrysogenum – 21,75%, Penicillium expansum – 21,9%, 

Aspergillus versicolor – 17,5%, Cladosporium cladosporioides – 15,54%, Penicillium
viridicatum – 13,28% ( , 1999).

 1987   1995 .  ( -2  — -19)        ,   
    Penicillium chrysogenum.

             ,
Penicillium griseoroseum, Penicillium aurantiogriseum, Penicillium velutinum, Penicillium

viridicatum, Aspergillus niger, Aspergillus versicolor, Cladosporium herbarum, Cladosporium
cladosporioides, Paecilomyces variotii ( , 1999).

C 1996  1998 . ( -20 — -24)       
  .       

     : Penicillium expansum, Penicillium
viridicatum, Penicillium griseofulvum, Aspergillus niger, Asperfillus versicolor, Cladosporium
sphaerospermum, Yarrowia lipolytica ( , 1999).
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STRUCTURAL-MECHANICAL PROPERTIES OF SYSTEMS BASED

ON POLYURETHANE BLOCK-COPOLYMERS
Yurii M. Mikhailov1, Yurii M. Lotmentsev2, Liudmila V. Ganina1, Yurii B. Kalmykov1,

Nataly N. Il’icheva2, Mikhail S. Kiselev1

1Institute of Problems of Chemical Physics, Russian Academy of Sciences, Chernogolovka,

pr. Ac. Semenova, 1, Moscow region, 142432 Russia, E-mail: ganina@icp.ac.ru
2 Mendeleyev University of Chemical Technology of Russia, Moscow,

Miusskaya sq., 9, 125047 Russia

Abstract

The structure and physical mechanical properties of individual and plasticized polyurethane  block-
copolymers with alternating flexible and rigid blocks have been investigated. A different degree of
association between “rigid” blocks with a function of physical cross-linkages has been identified. The
influence of the nature and plasticizer content on intermolecular interactions degree and the
deformation - strength characteristics of the studied systems has been demonstrated. Constants “C1”
and “C2” of Muni-Rivlin equation have been calculated. The effective density of the physical network
increased at low concentrations of plasticizer. However, it decreased monotonically upon a further
increase of the degree of the plasticization. If plasticizer concentration was more than the
thermodynamic compatibility with the copolymer we observed a considerable loss of the elastic and
strength properties the binary system.  A selectivity effect of the plasticizers has been shown.

Key words: polyurethane, block copolymer, thermoelastoplast, domain structure, plasticizer, physical
mechanical properties, deformation, strength.
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SURFACTANTS SOLUBILIZING EFFECT ON OIL AND PRODUCED

WATER TREATMENT
Galia S. Khuzina, Lubov A. Magadova, Marina S. Podzorova

Gubkin Russian State University of Oil and Gas, 65, Leninsky prospect,

Moscow 119991, Russian Federation

Abstract

Surfactant solubilizing ability is ability to produce solubilised oil in water solution. Stable dispersed
systems are self-induced straight ultramicro emulsions, that form because of spontaneous mutual
penetration of surfactants solutions and crude oil. Oilfield well production treatment and field pipeline
transport surfactants solubilzing ability analysis results are presented in current work.

Key  words:  surfactants, micellization, solubilization, CMC (critical micelle concentration)
solubilizing ability, water treatment
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NEW MEANS AND METHODS FOR PROVIDING MATERIALS ANTIMICROBIAL

 RESISTANCE FOR SPACE APPLI ATIONS
Natalia D. Novikova

State Scientific Center of Russian Federation – Institute for Biomedical Problems of the Russian

Academy of Sciences, 76A, Khoroshevskoye shosse, Moscow, 123007, Russia.

E-mail:novikova@imbp.ru

Abstract
At the present moment it is widely known, that microorganisms are able to grow on the materials of
different chemical structure (plastics, metals, rubbers, glasses, woods et cetera), causing their bio-
damage and reducing their lifetime. The long-time experience of orbital station MIR and International
Space Station exploitation shows the appearance of polymers’ bio-damage and metals’ bio-corrosion
processes, followed by the failures in operation of various equipment, malfunctioning of life-support
systems. There was conducted investigation on the selection and experimental substantiation of means
and methods of protection of the materials, used in space objects, against microbial contamination
and bio-damages. The methods of materials’ certification on microbial resistance were developed. In
the process of these activities new methodical and technological procedures of creation of materials
with preset bio-resistant properties were used. Application of the achieved results in space industry
will secure not only the prolongation of timeframes of exploitation of the construction materials and
equipment, but also have a positive effect on the sanitary-hygienic and ecological situation.

Key words: materials, microbial degradation, anti-microbial protection, biocide film coatings
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NEW APPROACHES TO CERAMIC COMPOSITES CREATION

Natalya N. Kluchnikova

Belgorod State Technological University named after V.G. Shoukhov,

Belgorod, Russia (308012, Belgorod, Kostyukov street, 46)

Abstract

The obtained ceramo-metallic composite material has high physico-mechanical and performance
characteristics that are achieved through efficiency of combining the modified argillaceous matrix
with the aluminum filler. Raising the concentration of aluminum filler within the composite leads to
strength increase. Moreover, the best figures were achieved with the composites containing 20% of
aluminum filler. The presented characteristics of ceramo-metallic composite make it possible to state
that this engineered material can be used for producing structures that operate under loads up to 170
MPa as well as under aggressive medium and temperature influence at the same time. More than that,
this engineered ceramo-metallic composite can be used as a binder when producing corundum
material with lowered caking temperature.

Key words: composite, material, aluminum, characteristics
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 1.       

        
   = const.     ,      ,

,        
    .      

    1200 °C       
 950 °   ,    .  
         

,  5-20% .

,
°

    

    
 

    
 

0% 10% 20% 30% 0% 10% 20% 30%

   

900 0,26 0,20 0,19 0,31 0,28 0,22 0,20 0,29

1000 0,24 0,18 0,17 0,28 0,23 0,21 0,19 0,26

1200 0,17 0,14 0,13 0,19 0,18 0,17 – –

1300 0,15 0,12 0,11 0,16 0,16 – – –

   

900 0,22 0,18 0,16 0,29 0,26 0,20 0,18 0,27

1000 0,20 0,16 0,14 0,27 0,22 0,18 0,16 0,23

1200 0,15 0,13 0,12 0,17 0,17 0,14 – –

1300 0,13 0,11 0,10 0,14 0,14 – – –
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ABOUT THE QUANTUM NATURE OF LOCALIZED PLASTIC

DEFORMATION AUTOWAVES
Nikita A. Ploskov, Lev B. Zuev, Vladimir I. Danilov

Institute of Strength Physics and Materials Science SB RAS,

2/4, pr. Akademicheskii, Tomsk, 634021, Russia

Abstract

It is found that the deformation will exhibit a nonhomogeneous localization behavior at all the plastic
flow stages. This process involves propagation of localized plasticity autowaves, which are regarded
as a manifestation of the self-organization of micro- and meso-scale deformation processes. The
evolution of autowaves is governed by the work hardening law, i.e. the stages on the loading diagram
obtained for the deforming solid. A hypothesis for the quantum nature of deformation processes is
presented. It is found that the effective mass, meff, which was calculated from the experimental values 
and Vaw using the de Broglie equation, is commensurate with the atomic mass unit. The normalized
dimensionless masses are found to vary in conformity to the increasing number of valence electrons
(N) in crystal lattice unit cell. With increasing n, the dimensional masses of elements, which differ in
the order of electron shell filling, would vary linearly, although in a different way. Due to the scarcity
of data, however, the type of this dependence cannot be defined consistently enough.

Key words: localization of plastic deformation, autowaves, associated mass, valence electron, the de
Broglie equation

1. 

          
      ,     .

      (Kuhlmann-Wilsdorf,
2002),  (Panin, 2001)   (   , 2008, Zuev and
co-workers, 2009)  .  ,    

     –     ,   -, - 
      

   .      (2008)
,         

        ,   
   .      
 .

       
,  ,    .   
  (Zuev, 2007),      

 –       .
        
    –  (1),      

   .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

134 Published by Info Invest, Bulgaria, www.sciencebg.net 

nK0 . (1)

       :

    , n  = 0  
   Vaw    (

 – ),       
( . 1 );

   (n  = 1)    
 ,       

,        
    Vaw ( . 1 );

      n =  ½  ( .  ,  1972)
       
( . 1 ).

  (n < ½)  ,    
      .  
 ,         ,  
    .       

    .      
 (2008)      

( . 1 ).

      ,     
 .       .

2.     

         
   2000-     Billingsly (2001),  (2004)  Zuev (2005). 

  ,       
 Vaw     

hp , (2)

p = mVaw, h –  . ,      (2) 
      ,   .  

    ,    
. ,       
      ,   .

    , , Vaw = 0.   
  ,   ,    .   
       Vaw  10-2 / ,  3…10
,  ,   .   ,  

 (2)   ,

aw
eff V

hm (3)



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

135 Published by Info Invest, Bulgaria, www.sciencebg.net 

    .

. 1.         
  ( ) ( ),     

  ( ),        
 ( )        ( ).   
      

 meff   .        
, Vaw,  , ,      rion (  
, 1977),     N.



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

136 Published by Info Invest, Bulgaria, www.sciencebg.net 

.       
  

103 Vaw 105 10 3 .
ionr N meff 1027 d ionrd s 102

/ / 3 a. . .  ( . . .)

Cu (B) 4.5 8.0 8.9 63 0.072 1 1.84

(1.1)

0.059 0.82 1.74

Zn (B) 7.6 4.85 7.1 65 0.071 2 1.8

(1.08)

0.063 0.89 1.67

Al (A) 7.2 11 2.7 27 0.051 3 0.84

(0.50)

0.068 1.33 1.87

In (A) 4.2 6.1 7.3 115 0.081 3 2.6

(1.6)

0.071 0.88 1.4

Zr (B) 5.5 3.5 6.5 91 0.079 4 3.44

(2.05)

0.081 1.02 2.24

Ti (B) 7 5 4.5 48 0.076 4 1.9

(1.1)

0.075 0.99 2.3

Pb (A) 5.3 6.6 11.3 207 0.084 4 1.89

(1.14)

0.055 0.65 0.55

V (B) 4.0 7.0 6.1 51 0.059 5 2.37

(1.42)

0.069 1.08 2.81

Nb (B) 4.0 4.5 8.6 93 0.069 5 3,68

(2.22)

0.075 1.09 2.39

Sn (A) 4.27 7.3 7.3 118 0.071 4 2.1

(1.28)

0.066 0,93 1.1

-Fe (B) 5.0 5.1 7.9 56 0.064 8 2.6

(1.76)

0.069 1.08 2.81

-Fe (B) 4,3 5,2 7.9 56 0.064 8 2,96

(1.77)

0.072 1.12 3,0

Ni (B) 3.5 6.0 8.9 59 0.069 1
0

3.16

(1.89)

0.068 0.99 3.24

,         me << meff
2 . . ., me = 5,5×10-4 . . . –  .     

     Mat,      
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DEVELOPMENT OF A NEW CONSTRUCTION OF INTERNAL CAPTURE PAPER ROLLS

Nurgali T. Surashov, Zhanar E. Ibrayeva, Orynbasar G.Gazizov

Kazakh National Technical University named after K.I. Satpayev

050013 Satpaev 22, Almaty,  Republic of Kazakhstan

Abstract

This article discusses the current state of printing machinery in the field of transportation of printing
materials (rolled materials, paper sheets,  wetting solutions etc.) inside plant, warehouse, and between
plants. Constructive execution of quick-lifting devices are presented based on the analysis of patent
information. Development of new construction of internal capture of paper roll and rotation
mechanism are given. Kinematic scheme for calculation of the capture and turning is shown.
Experimental setup of capture and turning  was created, analysis of experimental results made.

Key words: internal capture, paper rolls, rotator, turning mechanism, the force of capture, load-
gripping device

     

         
        
   –  ( -  ,   

),    :    ,   
,    .    

   .

    ( )        
        

 .    
     ,    

       ,  
      -  

  ,    (  .  ., 1982)

        
” ”  4081, 40811, 40261  40271, 4085    

,        40912-01, 
  4022 , 4026  4027,      ,

   (  .  ., 1984)

    0,63  10 ,     1,5
  7 ,     7  28 / ,     

16  55 /  (  .  ., 2007)

   ,        
    150 ,        

” ”,  5 . – ,    .  ” ”



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

143 Published by Info Invest, Bulgaria, www.sciencebg.net 

,          
    (  ., 1977).

 ,   -      
 ”  ”     

  6  (  ML906)     
“     2000”,      

 ,      ”TEKES” (  ., 1976).

  ,     
0,65 ,    .    

 .

   ML906  ML906R   
        , 

    6  16 .    ,
    ( .1) (  ., 1986).

   ML906R     
 2,44 .        
.         1,7  ,   –  2,2   
  2  ,         

.         
    .

    ,     
  .        .  

        1,5 .  .   ,    
       ”Toyota” ( ). 

”  ” ( ) ( )    
”Toyota”      
(  ., 1989).

.1.  ”Meclift” 
 

. 2. -  -1616



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

144 Published by Info Invest, Bulgaria, www.sciencebg.net 

        
  .  1998 .       
        . 
       1,6  ( -1604)

 3,5  ( -3510), 3-   -3010     1,0
 ( -103 ), 1,25  ( -1216          )    1,6   ( -1616) (
., 2005).

        Deutz,   
    ( ).   
    ,      

  .       
,   ” ”   ( .2).

    3-  .   
 -3000,   Perkins 1000.4    

  ,      1998  .     
         1,6-

,    1993 .     ,  -
   1998         .  

   ,      
  .      
  4211.10    (   «

»),    -76,       
  .   -3010   2000 . 
        – 3,5  ( . 3)

[9].

.3.  -3010, .4.   
 

( , TOYOTA)



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

145 Published by Info Invest, Bulgaria, www.sciencebg.net 

 -103      –    
2000  (     )  3300 ,  -1616 –  

 (    2900, 3300  4500 ).   
,          80 – 250  ,  
    ,       

    (  ,   ). 
,       .  , 

  -1616 ,  ,  1,5  (  ., 2004).

        : TOYOTA,
KOMATSU,  LINDE,  ROCLA,  TCM,  NISSAN.        ,

   ,     -  
  TOYOTA  KOMATSU ( . 4  5) (.  ., 1991).

         
        .

           10 .
,     – 20 . .   
   KOMATSU  2004    –   2,5  .  .   
 2000     ,     . 
,        .   
         

        (  .,1988,  .,1980)

 2007 .  . Jarvenpaa ( )    ”Rocla”, 
      , 

    ,    . Rocla
          

-     (  , ,
   . .)    ,  

.5.   . :

) - ;    ) -    



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

146 Published by Info Invest, Bulgaria, www.sciencebg.net 

   ,   ,   ,
        ( . 6).

   , ,  
,         

,      .

    ,    
,       Humanic  

   ,    . 
    ,    
    .

           
. Rocla      .
       . 
       ,

       Rocla.

      : 
 , ,    .     Rocla

  ,    ,   . 7.
     100    .

   Rocla      
 Rocla –        

. 6.   

  Rocla

. 7.    Rocla 
 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

147 Published by Info Invest, Bulgaria, www.sciencebg.net 

    .   ,
 ,   . .,    

  ,   ,   . .    
          

     .     
      .  

         .  
         .

         
  ( .8) (    23753  21.01.2011).

        1,  
 2,   3,    ,  

  4    1,   5,   6    7    8
,      9  10    11  

12     ,       6    
    13    ,   

 14   ,      15, 
  16      17,  

 18,     19   1,    
    9  10   11,      
  20    21,    

 9  10       15  18        5-7
  22, , ,     120 ,   

.8.     

)  ;    )  

1



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

148 Published by Info Invest, Bulgaria, www.sciencebg.net 

  4   1     3,    
   23    24.    3
   ,   .    

 3       22    15  18.

         
     ,   
       (   ).

           
       

 ( .  9),      :   Pn1 –   ,  hx – 
, 1 –        ,  1 –    

, l1,  l2,  l3,  l4 –  ,   –   , 1 –   
   , Z –   , Z3 –  
 .

            
    .11.     
 .     ( . . 8) 
 ,     .  . 10

   .

.9.    :

1 –  , 2 - , 3 – , 4 – , 5 – , 6 –
 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

149 Published by Info Invest, Bulgaria, www.sciencebg.net 

           :

Q –    ; N –     ;
F –     .

;fNF (1)

f  –  .

.10.  ,    

       .    N 
F,     R      W  P,

,         Q,W  P.    Q  W
 ,    P = 0, :

;0)(tgWP (2)

 -   ;

 = arctg f –     ;

 0W ,   tg (  -  ) = 0,  = .

,  R      N  
 F  ,     

.  P > 0     ,  
   ,      .

  : tg (  -  ) > 0;  < .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

150 Published by Info Invest, Bulgaria, www.sciencebg.net 

    tg   0, 1,   

= 345 ,    < 345 .

 P < 0       
 , :  tg (  -  ) < 0;   >  .

      ,    
      ,     –

   ,        .
       ,    
   .

 ,    Q,   :

;
fn

PpQ
(3)

  –   ;

       f  –       

           (   )

       n –  .

Pn2 –  , hx –  , 2 –       1 1, 1 –
    , l1, l2,  l3,  l4 – ,  –   ,

1 –         , Z1 – 
 ,  Z2 –     ,  Z3 –  
 , dp –    .

            
    .12.     
 .

Pn3 –   ,  hx –  ,  3 –        ,  2 –
    , l1, l2,  l3,  l4 – ,  –   ,

1 –         , Z1 – 
 ,  Z2 –     ,  Z3 –  
 , dp –    .

         
      .



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

151 Published by Info Invest, Bulgaria, www.sciencebg.net 

. 11.    :

1 –  , 2 - , 3 – , 4 – , 5 – , 6 – 
, 

_



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

152 Published by Info Invest, Bulgaria, www.sciencebg.net 

.12.    :

1 –  , 2 - , 3 – , 4 – , 5 – , 6 – 
, 

 ,     -
     -     ,
      , 

  ;   
       

   ;    
     

        
;      

        , 
  ;     



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

153 Published by Info Invest, Bulgaria, www.sciencebg.net 

          
 .

1. , ., , .1989, -  , , .

2.  . .1977, ‘   ,  
  ’,   ,   
   -  ., .4, . 21.

3. , , , .2007, -    . ,
  .

4. ,  1991,    , , 

5. , . 2004, : , , ,   , 

6. , ., , .2005,  ,   ,
.

7. , , , . 1989, , , .

8. , . .1988,  -   -
,    , 

9. , . 1980,  , , 

10. , , , .1982,    ,
, 

11. , . 1976,      -
 , , 

12.  ,  ,  ,  .1986     ,   ,
.

13.  . .  ., 2011,  ,   
    23753

14.  . .  ., 2011, -      
  ,     

  24089

15. , , , .1984,    
, , 



Journal of International Scientific Publications:  
Materials, Methods & Technologies, Volume 6, Part 3 

ISSN 1313-2539, Published at: http://www.science-journals.eu 

154 Published by Info Invest, Bulgaria, www.sciencebg.net 

RECYCLING OF TECHNOGENIC WASTES FROM THE PRODUCTION

OF HIGH-CARBON FERROCHROME FOR REFRACTORY MATERIALS
Ivan D. Kascheev1, Murat S. Dosekenov2, Kiril G. Zemlyanoy1,

Dzhubadhan D. Izbembetov2, Vladimir I. Zhuchkov3, Oleg V. Zaiakin3

1Ural Federal University (620002, Russia, Ekaterinburg),
2 Transnational Company "Kazchrome" (030015, Kazakhstan, Aktobe),
3Institute of Metallurgy, Ural division of Russian Academy of Sciences

(620016, Russia, Ekaterinburg)

Abstract

We studied the characteristics (thermal resistance, strength, open porosity, water absorption, etc.) of
technogenic wastes from the production of high-carbon ferrochrome. Demonstrated the possibility
making of refractory products made from these materials. Refractory products were obtained, which
can be used for lining in the ferroalloy industry.

Key words: metallurgy,ferro-alloys, high-carbon ferrochrome, slag, refractory materials
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FEATURES OF DESIGNING A SINGLE TOOL TO RESTORE PROCESS

OF WORN-OUT ELEMENTS OF  BROACHING DETAILS
Vladimir Shibakov, Ayrat Zagidullin, Dmitri Pankratov, Aynur Valiev, Rostislav Shibakov

Kama State Academy of Engineering and Economics, 423810, Naberezhnyi Chelny

Abstract

In the article scrutinized the basic stage of deforming a single toll to restore worn-out elements of
process detail, taking into account peculiarities of the metal fleshing.

Key words: recovery, deformation, a single punch, forming, broaching.
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Denis Zharin, Ayrat Zagidullin, Azat Gumerov, Lenar Shafigullin

  -  , 423810, Naberezhnyi Chelny

Abstract

In article the structurally functional model of system of the computer-aided technologies (CAx)
composite materials which separate components are constructed with use of elements of artificial
intelligence is presented. Distinctive feature given CAx is presence of modules: the planning of
experiments based on use of a neural network; knowledge bases; it is a lot of criteria optimization;
forecasting of properties taking into account critical indexes, macrostructural topology of composit
system. The software of the module of forecasting is constructed on the basis of application of modern
theories of synergetrics,  and structurally-phase transitions in KM. CAx the KM allows to
lower essentially expenses for designing of products from KM at the expense of minimization of
expenses on definition of optimum structures.

Key words: composit materials, physicomechanical properties, it is a lot of criteria optimization,
system of the computer-aided technologies.
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WORKING OUT OF MATHEMATICAL MODELS OF APPOINTMENT

OF MODES OF CUTTING OF THERMOJET COMPOSITE MATERIALS
Azat Gumerov, Ayrat Zagidullin, Denis Zharin, Lenar Shafigullin

  -  , 423810, Naberezhnyi Chelny

Abstract

In article mathematical models teilor type of appointment of modes of cutting of the thermojet
composite materials, considering physicomechanical and technological properties of processed
materials are presented. Target criteria of optimization of modes the processings considering
technological and economic indicators edges of processing are developed. Optimization of modes of
cutting is executed with application it is a lot of criteria methods. The algorithm of calculation of
optimum modes of cutting of thermojet composite materials is developed.

Key words: composit materials, modes of cutting, optimization, physicomechanical properties
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DEVELOPMENT OF POLYMER POWDER COATINGS SPECIAL-PURPOSE

Engel R. Galimov1, Aleksandr. M. Muhin2, Vladimir G. Shibakov2,

Sergei V. Kuryntsev.1, Nazira Ya.  Galimova1.
1Kazan national research university named after A.N.Tupolev – KAI,

420111, Kazan,  Russian Federation,
2Kama State Academy of Engineering-Economic, 423810, N. Chelny, Russian Federation.
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Abstract

Technological processes and specialized equipment for producing reflective and protective and
decorative polymer powder coatings using different application methods have been worked out. The
compositions, structure, properties, the optimal regime and constructive-technological parameters
providing guaranteed technical properties of coatings for various applications have been defined.

Key words: polymer powder compositions, cover, properties, technology, equipment.
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TECHNOLOGICAL AND OPERATIONAL PROPERTIES OF COMPOSITE MATERIALS

BASED ON MODIFIED POLYVINYL CHLORIDE
Engel R. Galimov1, Aleksandr. M. Muhin2, Nazira Ya.Galimova1,

Sergei V. Kuryntsev.1, Vladimir G. Shibakov2.
1Kazan national research university named after A.N.Tupolev – KAI,

420111, Kazan, Russian Federation,
2Kama State Academy of Engineering-Economic, 423810, N. Chelny, Russian Federation

E-mail: kstu-material@mail.ru

Abstract

The efficiency of the development of composite materials by modifying PVC ultrafine fillers and
polymeric additives in their various combinations and ratios has been considered. The regularities of
changes in the rheological, thermal and deformation-strength properties of composite materials in a
wide range of temperatures and deformation modes have been defined.

Key words: Composite materials, polyvinylchloride, modification, properties.
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VERTICAL-AXIAL COMPONENT WIND TURBINE WITH

A HIGH COEFFICIENT USING FOR WIND ENERGY
Yersin Ch. Sh., *Yersina A. K., Manatbev R.K., Tulepbergenov A.K. °

*Al-Farabi, Kazakh National University, Almaty

Almaty, Kazakhstan, (Almaty, avenue Al-Farabi 71 ainakul82@mail.ru)

° Kazakh State Women’s Pedagogical University, Almaty
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Abstract

The report presents the results of research and development on of promising wind units carousel type
with a high ratio utilization of wind energy. This devices use a well-known invention – the wind
turbine Darrieus. The rotation of the turbine is due to the action of ascensional power to aerodynamic
well-streamlined symmetrical about the chordwing profiles of NASA, which are working wind turbine
blades. The shaft rotation can be connected with the working blades of one of two ways: using the
“swings” or the way “troposkino”. Darrieus turbine has a ratio utilization of wind energy xmax=045.
Despite the fact that this is a good indicator of the efficiency of the turbine working, the proposed
option allows us to significantly increase the value of this coefficient. The bases methodology of this
research is a method of technical and technological research and development design of prospective
wind energy construction (WES).

 Key words: wind turbine, the blade, coefficient utilization of wind energy
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ABOUT THE DESIGN OF NEW HEURISTIC METHODS

TO RESOLVE CREATIVE PROBLEMS
Michail N. Leparov

Technical University- Sofia, 8, Kliment Ohridski Blvd., 1000 Sofia

Abstract

Problems, that cannot be formalized and for what no methods to solve them are known, are called
heuristic problems. In most cases there are to be solved by usage of solutions of tasks which have
already been made and the intelligence of the person who solves them.

This paper offers a way to create heuristics, whose basic idea is to combine parts of existing methods.
The idea is illustrated by a unified method “Focal objects & Morphological analysis and synthesis”.
The method is presented by an algorithm and example.

Key words: heuristics, heuristic problems, heuristic methods
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SOME WAYS TO DESIGN HEURISTIC METHODS
Michail N. Leparov

Technical University- Sofia, 8, Kliment Ohridski Blvd., 1000 Sofia

Abstract

Heuristic methods are a set of guiding steps to help the resolution of  creative tasks. Some possible
ways  to create heuristic methods by which creative task can be solved are presented in the current
work. Using these ways heuristic methods are designed and examples of the application of the
methods are offered.

Key words: heuristics, heuristic problems, heuristic methods
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WORKING OUT OF THE HI-TECH SPLIT UP-SORTING EQUIPMENT

Nurgali T. Surashov

Kazakh National Technical University named after K.I. Satpaev

050013 Satpaev st. 22, Almaty, Republic of Kazakhstan

Abstract

In article looking new perspective split up-sorting the equipment, allowing to process nonmetallic
building breeds with application of flexible technological process and with maintenance of high
technologies, energy to keep and metal consumption. Are developed two-chamber and cones crushers
with rotate-clown movement of an internal mobile cheek. New designs of five variants vibrating spiral
roars are simultaneously resulted, allowing with high efficiency to sort ube a kind, non-standard
lamellar, lamellar, needle forms of nonmetallic breeds.

Key words: the split up-sorting equipment, crushing, crushing, cheeks a crusher, a roar, a vibrating
spiral roar.
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DRANK COOLING AT THE USE OF THE AEROSTATICS DIRECTING

Mikhail V. Derbin

Northern (Arctic) Federal University named after M.V. Lomonosov

163002, Arkhangelsk, Russia

Abstract

Reasons over of research of new ways of cooling are brought drank at sawing of wood. Motion of
process of experimental research is described. The charts of cooling of material are built in the wild
and on aerostatics support. For research the different types of configuration of surface of aerostatics
supports are used for determination of the most effective variant. The results of experimental
researches are taken in tables. On the basis of the obtained data drawn conclusion about the most
effective variants of configuration of working surface of aerostatics supports.

Key words: aerostatic support, cooling, ring saw, stability
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SPRING-TONGUE AEROSTATICS DIRECTING BAND SAW WITH CHANGEABLE

CURVATURE OF WORKING SURFACE
Mikhail V. Derbin

Northern (Arctic) Federal University named after M.V. Lomonosov

163002, Arkhangelsk, Russia

Abstract

Equalizations of bending of band saw are deduced during setting of aerostatics spring-tongue
directing. The curves of bend of band saw are built at different forces of quetch. The form of curve is
shown in the place of contact of directing and saw-blade. Equalizations of tensions arising up in a
band saw in the place of contact with the spring-tongue directing are shown out. To the table the
values of tensions are driven depending on the size of bending. Drawn conclusion about the necessity
of setting aerostatics the spring-tongue directing above and under sawing material, that has a
curvilinear working surface.

Key words: Band saw, the aerostatics directing, tension, spring-tongue directing
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 .   ,    ,
  ,       

 ,    .

        
     ,

      ,    
  -   .

        
     .     

         
   .       

 ( )      
 [2,3].        
         .

    . 1.     : 
s = 1 ;   b = 100 ;  N = 8000 ; 

E = 2,15 10 ;   L = 1800 ;   
      = 575  = 1225  ; 
a = 150 .

. 1.         
a = 150 .

    [4],        
   .     (   
        ) 
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    q   
a = 150 .

 q = .

 :

   (x   0 )

= + sh sh (1)

   (x   + )

= + + + + +

sh ( ) + + sh +

sh (2)

   (x  +  )

= + ( ) sh ( ) sh ( ) (3)

   (x   + )

= + + + + + ( )

( ) + + sh + sh
( ) sh ( ) (4)

   (x  +  L)

= ( ) + ( ) ( ) sh ( ) ( ) sh ( ) (5)

   (1, 2, 3, 4, 5)

= ,

= 2,15 10  –    ;

=  –    .

 . 2         
a = 150 .
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. 2.      y       
         ( = 1 , =

100 , = 8000 , = 1800 , = 650 , = 1150 , = 150 )  
 : 1 – = 50 ; 2 – = 100 ; 3 – = 150 ; 4 – F = 200 ; 5 – F = 250 ; 6 –

F = 300 .

  ,      a = 150   
  ,     .     
     ( )   

  .

       ,  
      ,   

   (     ,   
  ,    ).

 . 3          
 a = 150      .
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. 3.           (
s = 1 ,   b = 100 ,  N = 8000 )  
            

a = 150     : 1 – F = 50 ; 2 – F = 100 ; 3 – F = 150 ; 4 –
F = 200 ; 5 – F = 250 ; 6 – F = 300 .

  ,          
       .    

      .  
:   E = 2,15 10 ;   
   = 5 .   1  
        

.

 –       
 .

    
  

, 

 
, 

 
, 
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  ,     ,   – 
.  ,       
.

         , 
   :

= + ,

W = ,

A = b h,

=
( )

.

(1 + y )    1.      
   .

y = L + a L x L ( ) +
( )
( ) q x + + L

sh p
( )

( ) q sh p
( )

( ) q x + + L

h p ( )
( ) q L + x sh p + ( )

( ) q

sh p + ( )
( ) q L + x ch p +

( )
( ) F

sh p (L ) ,

y =
( )
( ) q x + + L sh p +

( )
( ) q

sh p +
( )
( ) q x + + L ch p

( )
( ) q

ch p ( )
( ) q L + x sh p + ( )

( ) q

sh p + ( )
( ) q L + x ch p ( )

( ) q

ch p
( )
( ) F sh p (L ) .

        
   a –  .     .
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y, 
,      a

, , , %

5 107,8 27,8 25,8

6 113,4 33,4 29,4

7 119,0 39,0 32,8

8 124,6 44,6 35,8

9 130,3 50,3 38,6

10 135,9 55,9 41,1

         
       .

          
   .    

   . 4.

. 4.    .
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EVOLUTION ORIGIN OF MODERN GENOME

Sergey Nikolayevich Astashkin, Russia

Abstract
Author supports the theory of RNA Origin of Life on the Earth, in earlier work the assessment of
emergence of Life on RNA origin model – 50 million years enough for emergence of intelligent
"edition" of microRNA was made. In this work the analysis of sequence of process of growth of
polymeric structures of pro-DNK-RNK is carried out. The conclusion about its primary organization -
as binary system is as a result made.

Accepting the general idea of IP (Information Perfection), the author considers further questions of
optimum coding in a genome. In work compliance of the offered model on examples of all genomes
and the organization of codons of aminoacids for all Life Kingdom is shown.

Key words: Genome Origin, Binary Life, Information Perfection, multiplets, optimization coding,

1.  

1.1.  

           
   .  ,    

        . 
        (1) :

(1)  a*A + b*B + c*C = AaBbCc ...

     :

(2)  V = K*[A]a * [B]b * [C]c ...

: V –        - A, B, C..;

K – ;

[A], [B], [C]...-  ;

a, b, c... - .

,           ,  
  .      

,   :

[A] = [B] = [C] .. = [S]  

a = b = c .. = i/N = A

:

(3)  V(N) = K*[S]i;

:

            [S] =    ;
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N =    ;

i =  - -  ;

  i     i-1     (S> Sm) :

(4) [S] N*A / ([S] (N-1)*A * [Sm] A) > 1

 ,    [S]   1,   
 ,   .. :     
  ( ,  – 0.5 * S),     : N(2)=2   N(4)=4 ,  [S] =

1   -  = 100 .     : [C]=[0,5*S] , :

R2/4= V(2)/V(4)= K*[S]100/ ( [S]75 * [0,5*S]25 } = 1 / 0,525

:

R2/4-   :   N(2)=2  N(4)=4 .

:

R2/4 = 1 / 0,525 ~ 3,3 * 107

      (  50%   [0.5*S]   ),  
  ,      ~ 3.3 * 107  

, ,   ` `A`+` T `   `A`+` T ` + ` C `+` G `     .
 ,  ,     ,     `C` +`G`.
          `C`,
   ,   

 `C`.  , ,      
   7  ,     ,   ( )

 -   -    . 
  `   `  -   ?    ,    ( )
 ,  ,     . 

         `A`+`T`/`C`+`G`,   
 (A..),(T..),(C..),(G..)(A/T..),(C/G..) - : . - (6) – .

 , ,         
    .   ,  

   ,       
    , . ,  , 

   : `C`-`G`,     -
      .    

 ,  ,       `  `
 . B    2-4    ` `
  (  ` `),      .   

   `  ` - `C`  `G`.

1.2.     

 ,      PAM (Primary Alive
Matrix) : `AT `-     .   : START
-`AUU`    STOP  -`UAA`  .   `CG`  -   ,   
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    . ,    
,  `C`   `G  `  –    `A   T  `-   .  `CG`  -  
       .    

  . ,   –    `C`  `G` ,
     (   )   . 
        . ,   
     –  .   ,  
   :

1.  `AT` .

2.  `AT `  - `CG` .

3.  `AT` - .

4.  `CG` - .

       :

:    (N) -      :

(4)  dN / dt  = F(N)

: N –   .

F(N)  -    `N`-     ` ` 
.

t  -  ` ` .

 (n)   :

(5) dn(N) / dt  = Kn * n(N)

: n(N) –    `N` – 

Kn – .

  (5)  (6) :

(6) dN = F(N) * dn/(( Kn )* n(N) )

 F(N) –       -  : 
` `, `  `     ` ` .

    :

(7)  ) F(N) = KN*  N  -     -`N`    
   ;

:  KN –     `N`     (
);

)  F(N)  =  KN –    `N`     
  ;

)  F(N)  =  KN /N   -     `N`    
           

;
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    `N` ` n(N)`:

(8)    7  Ln ( Ni/Nk ) = K1 * Ln ( n(Ni) /  n(Nk) )

(9)    7  Ni -Nk = K1 *  Ln (n(Ni) /  n(Nk) )

(10)  7  Ni2 -Nk2 = K1 *  Ln (n(Ni) /  n(Nk) )

: 1 = KN / Kn

 ,          
   , ,   .
   ` `     

  . ,        
 .  F(N) -   , 

        .

 ,      . ,  , 
,      ,      

.  ` ` :    CG/AT  `1`,
         `CG  

AT`    `n`.

      N=1  N=1

(11)   Q1 =  N*Ln [n(CG )] /    N*Ln [n(AT )]

      N=max                      N=max

:  Q1 – ` `  .

nAT ,nCG -      `N` : - (nAT)   -
nCG.

        `  `  –  ,
       .

1.3. 

         
   `A`, `T`, `A`+`T`, `C`+`G`,`AT`, `CG`.  
   ( : ` ` –  , `A`+`T`  `C`+`G` - 

    `A`  `T`, `C`  `G`-  . `AT` 
`CG` -   `T`  `A`,  `G`  `C`    .   
      `C` + `G`   

:

.1  ( ) A- E.Coli genome 0157-H7, B -  Encephalitozoon cuniculi Chr 4,
C – Giardia lamblia Chr 1.

.2   I, A- Condida Chr J, B- Saccharomyces cerevisiae Chr 2, C-Yarrowia lipolica
Chr f.

.3    I, B-  Trypanosoma brucei Chr 2, C- Plasmodium falciparum Chr 6.

.4    I, A- Caenorhabditis Elegans Chr IV,B-  Drosophila melanogaster Chr 3L, C-
Arabidopsis thaliana Chr 1,  FIG 5 – Fugu cluster.
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.5   I, B- Homo Sapiens Chr 7, C- Mouse Chr 4.

.6 Drosophila melanogaster – Chr 2L, 2R, 3L, 3L, X, 4.

.7 –    .

.8 –  –S  - Leishmania major ( ),  Leishmania 283nfant ( ), Tularemia ©.

 1 –   'K1' –     .
    : Ni –Nk = K1 * Ln (n(Ni) /  n(Nk) ).

1.4.  AT   CG 

       `AT`- , 
 `AT`- .   ` `   `AT`  `CG`

.      . , 
        .  
     ,      

   .    
         .
    .     

         .
     .  

` `      .  .8 
 Leishmania  major  ( )    Leishmania  infanta  ( ).     

,      ` `       
  (modern) , ` `  ,  

` `  :      .   Leishmania  
     AT – CG ,    ` `  -`CG`. 

 1   -` 1` ,    -`N`,  
.      `C`, `G`  `CG` - 

   `A`, `T`  `AT`.

         
!!          

 [1].

  `Q1`   .        
       .
     Caenorhabditis Elegans,   

 Fugu.       `Q1`. , 
: E. Coli , Giardia lamblia, Encephalitozoon cuniculi -   `Q1`.

2.    
2.1.  

      (   
 ) –   ‘  ’.  

' '     (    
 ), ,     ,    
‘  ’.     ,   ' '  '

 '   ,        ,    .
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,    ,  ,    ,  
,  ' ' :     ,  

  .   ,   ' '  
.

        :

(12) M = B * AB  (AB –   )

: M –   ;

A -  ;

B -      (AV) .

       : B*A = Const (
    AV). :

(13) B * A = Const

  1,   2 :

(14) A= e(1-1/B)

 ,    , ‘ ’ –    ‘ ’.

:

(15) M = B * e(B-1)

  , - ,  (  ),  ,  
   – , (U).    – A, T(U), C, G. ,
     (    ),   
-  ,    : ‘ ’  ,   

: ‘ ‘ .  ,     
    :    
  (  *-   ?)   (  U ).

    ‘ ‘    ‘ ’  
 ,   :     

 ‘ ’   ,     
.     ,   , ,
 ‘ ’  ,    

,    .

  (3)    ,   - `Z`:

(16)  = ZK     1/ = Z

: K  –   (  ( ),  = 1,44;  ( )
 = 0,72)

  (4)   :

(17) M = B* ZK (B-1)

 ‘K ’ –   –     ‘Z’ 
  - ‘ ’.
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 ,          :
Bi  – Ln (M),          
(1/   = 0,693),    (1/  = 1.4) .

  (6)   :

(18) Ln (Mb/Bi) = K *(Bi-1)*Ln Z

: Mb –   

 : K * (Bi-1) –  (   )   AV.
: Mb/Bi = n -  AV  ‘Bi’, ‘Mb’ –     
 ,   ,    , ,

   ,   ' ' .

        . , 
           , 
  ' '    ,        

  ,    ,       ' '  
 .

  (7)    :

(19) Ln (n i) = AV * Ln Z

: n i –    (i).

        AV -    i-    `i`.

 ' '        ,  
    (    )    ,    
         (   ,

       
   ( (4))).   -  Ln (n i)  -  AVi,   

:  tg  & =  LnZ.    ,     AV   ( )  
  , -  ' '  .  

,  (7) –      
' '     . ,    Ln(n) – AV,

  ' '       .   ,   
  –     ,     

 .
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,     ,        
    .         

     ,   , 
      .   , 

        .
   Ln(ni) – Bi,          

 (    )   ,    .

2.2.   

   (1-8)    1,  ,    ( )  ' '   ' '    
 (  1  ~ 8,    )  E.Coli   :

1,22 -      Z = 4(   ).  ularemia:  = 1,0 (   Z= ). 
Giardia  lamblia   :   =  1,38  -      Z=4.  Fungy    

  ' ': Candida (  = 1.1), SACCHAROMYCES CEREVISIAE (  = 1.01), Yarrowia
lipolityca (  = 1.26).  – (  = 1): Anopheles gambae  = (1.12), Apis mellifera (  =
0,98),  D.Melanogaster  (  =  1.03).   -   (  =  1.2).      

 ' '      =  1:  Human  (  =  1.07),  Mouse  (  =  1.1),  Gallus  gallus(  =
1.06), Canis familiaris (  = 1,007).

3.  
     ,   ' '  

    .  ' '  
 RNA-DNA   '  '   
  . , ,    '    ' (RNA

Driving Peptides 'RNA-DP'),   RNA, ,  ncRNA  rRNA +
  ( : Ca, Mg)  ,  ,  ).  ,  ,   

 ' ' ,    A  U(T)
:

AAA – Lisine, AAU-Asparagine, AUA-Isoleucine, AUU- Start , UUU-Phenylalanine, UUA- Leucine,
UAU-Tyrosine, UAA-Stop; (   UCU(A)-Serine, CCU(A)-Proline, CAU-
Pethidine,  CAA-Glutamine, ACU(A)- Threonine.

   ' ' ,  (4)   ,
         (A,U,C,G) .

(20) Np =  eBc

: Np –   .

        Bc = 3

:  Np ~ 20,1,    : 20  + 6 
,     ,  : 43 = 64.

 ,    ,      
     ' ' .

         
!          

.
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       –  
  .       A,T/C,G (

      ).   
  ,   ,   
 .   ` `       
 .

4. 

     ,   
   .       
« »,       .

           
.        –

    .     
 A,T/C,G,     .   ` `
  ,        
  .

 ,     .     
   :

1.     .

2.     .

3.    (   ).

4.       .

 .

 :

    –Ln (ni) -  Ni

    :

       , 
  ,     ( .., …,

…   ).      ,   
     .     
 .

+    +G –   i-    i  i , i  Gi.

  CG –     « »  « »  « »  «G»  
 ,         

:   ,   G.

.1  - Ehctericia Coli O157H7,  – Encephalitozoon cunculi ( . 4),  – Giardia lamblia
( . 1).
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. 2  – Condida ( . J),  – Saccharomyces cerevisae( . IV),  –Yarrowia lipolyca( .
f)

. 3  – Tripanosoma brucei( . 2), Plasmodium falciparum( .6).

. 4  – Carnorhabditis Elegans( . IV),  – Drosophila melanogaster( . 3L), Arabidopsis
thaliana( . 1)

. 5  - Drosophila melanogaster (  – 2R,2L,3R,3L,X,4)

. 6  – Fugu (fish) cluster (320 ), Human( . 7), Mouse( . 4).

. 8  – Leishmania major, B – Leishmania infant, C - Tularemia

         .

. 7  - Ehctericia Coli O157H7,   - Plasmodium falciparum

 1 –     Q (-  ) 
   1-8.       

,    Ni .

 1

 2
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