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Formation Process in the Production of Carbon Products Control Task Setting 

A comparative analysis of technical and economic indicators as criteria for optimal formation process 
control has been done. It is shown that the use of discussed indicators has disadvantages associated with 
production peculiarities. The use of modified specific operating costs as such, that allows to fully evaluate 
carbon products formation process efficiency has been proposed. Formation process in the production of carbon 
products control task setting has been done. 

 Mathematically formulated control task setting includes selected optimality criterion and limitations. 
Optimality criterion based on the specific operating costs and takes into account costs that depend on 
technological mode and actual hydraulic press performance. The specific operating costs includes material costs 
of raw materials, energy costs for pressing tool actuator, that directly affects the pressing pressure and for press 
inner surface heating by mass cylinder inductor, molding and calibration die zones inductors and also candles for 
calibration zone corners additional heating. Actual hydraulic press performance defined as the part of all 
produced products that has good quality. Limitations on prepressing duration and pressure, pressing pressure and 
voltage applied to the heaters were formed as a result of forming process separate stages analysis.  

Using these limitations when creating control system allows to keep product quality specified value and 
take into account device design features, electrode mass and formation process features. Control task solving 
should provide optimally formation process in the production of carbon products functioning in terms of 
resource and energy saving mode and as a result, improve production of carbon products efficiency in general. 
production of carbon products, optimal control criterion, hydraulic press, electrode mass, extrusion 
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 : h –        

,  –      , 
LH –   ,  –      . 

       24  
 . 1. 

 
 1 –        24 

     
 h,  ,  LH,  ,  

  +1 12 10 70 25 
  0 6 5 50 22,5 

  -1 0 0 30 20 
 

 
 6 5 20 2,5 

 

 . 2.         
       .   

    S2
yi.    

  G .=0,17.    G =0,32 [5]. 
 

 2 –      24 
    

/  
1 2 3 4 

 

1 +1 +1 +1 +1 - 
2 -1 +1 +1 +1 - 
3 +1 -1 +1 +1 - 
4 -1 -1 +1 +1 - 

5 +1 +1 -1 +1 - 
6 -1 +1 -1 +1 - 
7 +1 -1 -1 +1 - 
8 -1 -1 -1 +1 - 
9 +1 +1 +1 -1 - 
10 -1 +1 +1 -1 - 
11 +1 -1 +1 -1 - 
12 -1 -1 +1 -1 - 
13 +1 +1 -1 -1 - 
14 -1 +1 -1 -1 - 
15 +1 -1 -1 -1 - 
16 -1 -1 -1 -1 - 
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   G  .< G .,     
 .     S2

y=8,54. 
      : 

 

43211234

43223443113442112432112343344224

3223411431132112443322110

xxxxb
xxxbxxxbxxxbxxxbxxbxxb

xxbxxbxxbxxbxbxbxbxbby

 

  
 x1 –          

 h; 
2 –        

 ; 
3 –      LH; 

x4 –         . 
     . 3    
    (   ). 

 
 3–     

 
 

x 0
 

x 1
 

x 2
 

x 3
 

x 4
 

x 1
x 2

 

x 1
x 3

 

x 1
x 4

 

x 2
x 3

 

x 2
x 4

 

x 3
x 4

 

x 1
x 2

x 3
 

x 1
x 2

x 4
 

x 1
x 3

x 4
 

x 2
x 3

x 4
 

x 1
x 2

x 3
x 4

 

y 

1 + + + + + + + + + + + + + + + + 68,1 
2 + - + + + - - - + + + - - - + - 79,2 
3 + + - + + - + + - - + - - + - - 44,2 
4 + - - + + + - - - - + + + - - + 43,7 
5 + + + - + + - + - + - - + - - - 95,5 
6 + - + - + - + - - + - + - + - + 83,6,
7 + + - - + - - + + - - + - - + + 44,9 
8 + - - - + + + - + - - - + + + - 44,3 
9 + + + + - + + - + - - + - - - + 44,1 
10 + - + + - - - + + - - - + + - - 56,7 
11 + + - + - - + - - + - - + - + - 45,5 
12 + - - + - + - + - + - + - + + + 58,6 
13 + + + - - + - - - - + - - + + - 80,6 
14 + - + - - - + + - - + + + - + + 78,8 
15 + + - - - - - - + + + + + + - + 45,5 
16 + - - - - + + + + + + - - - - - 47,2 

 
     : 

B0=66,18; b1=3,90; b2=19,44; b3=-11,17; b4=1,38; b12=-2,17; b13=-0,64; b14=-0,48; 
b23=-12,43; b24=3,81; b34=2,43; b123=0,78; b124=-2,47; b134=2,36; b234=3,99; b1234=0,95. 
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       :  
18,02

ibS ;  42,0
ibS . 

     86,0ib . 
        

         
 . 

       
 : 

.95,036,247,243,281,3
43,1217,238,117,1144,199,318,66

43213214214.342

32214321

xxxxxxxxxxxxxx
xxxxxxxxy

    (1) 

         
      ( . 3.).   
     F –  .  

 ,      F=0,55  
 F .=2,1  5%-   , , ,    

  95%        . 
      (  1.). 

 ,  ,     
        

( 2)     ( 3).     
      ( 2 3).   

 
 4 –      

    .  . | y|  y2 

1 68,06 68,40 -0,34 0,11 
2 79,20 78,86 0,35 0,12 
3 44,23 46,15 -1,91 3,67 
4 43,75 41,84 1,90 3,62 
5 95,53 96,14 -0,61 0,38 
6 120,44 119,82 0,63 0,39 
7 44,89 43,95 0,94 0,89 
8 44,33 45,28 -0,95 0,91 
9 44,12 43,50 0,62 0,38 

10 56,67 57,30 -0,63 0,39 
11 45,45 46,39 -0,94 0,89 
12 58,56 57,61 0,95 0,91 
13 110,51 110,18  0,34 0,11 
14 110,40 110,75 -0,35 0,12 
15 45,47 43,56 1,91 3,66 
16 47,23 49,14 -1,90 3,63 
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43243422
1
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xxxxxxxxx
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xxxxxxxx
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 5 –     
 

   

  
 

, LH, 
 

 
 

 
  

,  
,  

  +1 60 10 
  0 50 5 

  -1 40 0 
 

  10 5 

 
      S2

yi. 
        

G .1=0,6481,   G .2=0,4667.     G .=0,768 [7]. 
       : 

   S2
bi=0,011; Sbi=0,106; 

    S2
bi=0,845; Sbi=0,919. 

    
   bi=0,244; 
    bi=2,123. 
        

         
 .  ,   ,   

        : 
        (1 -  ): 

 

y=72,66- 8,24x1+22,46x2-7,94x1x2;                                      (3) 
 

          
(2-  ): 

 

y= 54,82 -5,26x1-8,40x2.                                                (4) 
 

 6 –     
 
 0 1 2 1 2  

 1 
1 + + + + 78,94 
2 + - + - 83,57 
3 + + - - 49,89 
4 + - - + 50,49 

 2 
1 + + + + 40,42 
2 + - + - 52,42 
3 + + - - 58,70 
4 + - - + 67,75 
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     .    

    ,     
     .     
  ,      F=0,64  

 F .=5,32   5%-   , , ,   
   95%        
. 

  (3)  (4)        MathCAD 
  ,      

.           
,      x1=+1 2=-1;    

x1=60 , x2=0 .         
41,19%. 

 
 7 –      

   .  . | y|  y2 

 1 
1 78,94 78,943 0,003 0,000009 
2 111,3 111,305 0,005 0,000025 
3 49,89 49,891 0,001 0,000001 
4 50,49 50,498 0,008 0,000064 

 2 
1 40,42 41,161 0,741 0,549 
2 52,42 51,684 0,766 0,587 
3 58,7 57,966 0,734 0,539 
4 67,75 68,490 0,740 0,548 

 
       

    1=+1, 2=+1;    1=60 , 2=10 . 
       41,16%. 

   (3; 4)   ,    
 : 

 
HH LLV 159,0432,1203,07,51 ,                          (5) 

 
68,1526,052,89 HLV .                                                 (6) 

  
        

          
. 2.  .3. 
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Receiving high and stable yields remains an urgent task of agricultural production. When cultivating 
crops, in particular grains, special attention should be paid to sowing, because the flaws allowed in its 
implementation can not be corrected, and one of the main characteristics of the sowing is the uniform 
distribution of plants in terms of feeding area. 

We consider the determination of optimal shape of the distributor and the process of distribution of 
seeds combined distributor in the form of curved prisms. From the distributor form depends on the quality of 
seed distribution across the width of the strip that sown. The uniformity of seeds on the location Shovel width 
will be characterized by the speed of flow of seeds on a sloping plot distributor.  

The value of the length of the slope is selected based on the range and uniformity of the distribution of 
the seed and is 60 mm. The combined distributor can distribute seeds of grain crops at a width of 95-100 mm. 
When conducting two-factor experiments, it was established that the best distribution index of seeds has a 
combined distributor made in the form of a two-way curvilinear prism. The design of the coulter for subsoil and 
spreading of seed of grain crops with a combined seed distributor is developed. During the previous experiments 
and the search multivariate experiment, the linear regression equations were specified and the most significant 
factors influencing the optimization parameter were determined. 
speed, sowing, distributor, generators uniformity 
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