
ISSN 2409-9392                                Machinery in agricultural production, industry machine building, automation, 2017, Col.30 

 

 44

  
 

 621.9.048.4 

. . , ., . .  
   , . ,  

E-mail: bokov_vm@mail.ru 
 

    
-  

 
        

 - .     
,     .  

 ,  ,  - ,   
,    

  
. . , ., . .  

   , . ,  
    -  

        
 - .    -

 ,     . 
 ,  ,  - , -

  ,    
  

.       
    ,    

 - , , - , -
,    .        

 ,      .   
           

 . 
  [1, 2]      

  .  
,         . 

  –      , 
       - . 

     ,     
        -

         [3]. , 
      -

   -     
   ,   .   

  –        
  - ,    ,  

        
- . 

___________ 
© . . , 2017 



ISSN 2409-9392        ,  , , 2017, . 30 

 

 45

      :   
   ;    

       
- ;    .  

          
     ,  . 
  .      

,  ,      
 ( . 1),     1      

 2  -  3   - ,  
      4, 5,      

 6.  

 
 1 –     

:   
 

          
 6   7   4, 5,   ( )    

    ( ).  -  6 ( ) 
     2d + c = 2(d + ),  d –  .    

-  3    8     
 9.        L.  

     ,   
        -  3  

 1,        .  
    10   11    

 .  Vo  6      
      . 

           
.    ,   ,   ,  

    -  . 
      

   -    : 



ISSN 2409-9392                                Machinery in agricultural production, industry machine building, automation, 2017, Col.30 

 

 46

 -       ; 
 -     ; 
 -     ; 
 -    ; 
 -       -

     . 
       .   

   :   , ;    
U, ;          , ; 

        V , / . 
        ,  

     ,   ,  
      ,    

 .   
  ,  ,     ,   

   -   d = 0,8  ,  
   ,       ,   
 (1): 

 

                                        AdjF 10
4

8,014,32
4

1022
22

,                                (1) 
  

 j –       - .  
       –     
 10 / 2. 

 ,       ( . 1)  
    ,     ,  

       ( . 2).      (2) 
 

                                                       90360
22

2rRRrF  ,                                                (2) 

 
1 – ; 2 – ; 3 –   (   ) 

 
 2 –         

:   



ISSN 2409-9392        ,  , , 2017, . 30 

 

 47

 r –    . r = 0,4 ; 
R – ,       D   

 
                                                    )(00 SinrkRARR , 
 

 –     D     D; 
k – ,     

 
5,57k ; 

 –     D. =90 ;   
 –  

   D.  = 106  (  ). 
 : 
                                           14,30)90sin4,090

5,57(4,30R ; 

                                               14090
10614,304,014,3 2

F 2. 

 
 ,          
F     ’         

.       . 
   = 0,1,   F      (3) 

 
                                                   141401,0FF  2.                                               (3) 
 
     ,       

,    (4) 
 
                                                     1401014).( jFI  .                                           (4) 
  
         

-        
 .    504,  , 

        25  35 . 
       ,    

     : 
 -   .      0,33 .   

    ,      
        . 

         , 
       ; 

 -    ,     ,  ,  
   .       

         0,4  1,0 .    
        

       .



ISSN 2409-9392                                Machinery in agricultural production, industry machine building, automation, 2017, Col.30 

 

 48

  4, 5   ,    
 -  6     .  

      -  6  ,  
     ,     

 .         12 
    1       

. 
    -  3     

 h  5    13.      
           .  

13    14,      . 
     ,   

, :     2 ;    ; 
  -   ;      

          
;       . 

      .    
     -

,    ,        
 ,         10 / 2.  

          
     .  

     ,     
   ,     

    ,      . ,  , 
          . 

 ,        
     ,  ’     . 

   ,  , : 
 -         

 60   ,      (s = d = 0,8 ); 
 -       ,   

 20 ( . 3),       ,   
   .       

        (   . 3  
);  

 
 
 
 
 
 
 

 3 –    
 

:    
 

 -      2   1 ( . 4).  
  (  )    2    

  3       4   5. 
   1    ,   –  



ISSN 2409-9392        ,  , , 2017, . 30 

 

 49

 6,  ,    .   3 
   ,    63,  ,   

  .       
  2     (   66    

60 ).        7,    
     -  ; 

 
 
 
 
 
1 – ; 
2 – ; 
3 –  ; 
4 –  ; 
5 – ; 
6 –    ; 
7 –   
 

 4 –     
      

:   
 

 -   
    

    
    

   
  . 

    0,8-0,05 . 
     

    ( . 5): 
 
 
 
 
 
 
 

 5 –    
   

:   
 
 
 -  1    0,2    

; 
 -  ,      2,   3  

   4; 
 -  5,        6   

  7; 
 -       8,      9; 



ISSN 2409-9392                                Machinery in agricultural production, industry machine building, automation, 2017, Col.30 

 

 50

 -    ,     10,  11  
’   12    13,     ,  

       8; 
 -   14     ; 
 -  15    1    4.  
     .  -

      -  
        

 ( . . 5).  ,     
,      = 3,17,     

.            
         20 

/   35 / . 
    . , 

      
   -

,       
   .     

   ,    
    .  

      ,    
 ,    . 

   ’    
       – 

   -25. 
 
 
                6 –      
 :   
 

  . 6        
     - .  

-    1    2    3  
 4.           3 

 5.        6   
 7 ,    ,   ’    
,    4.  7    0,01  

         
          

. 
       

     .    ,  
,      -    

  ,      . 
   ,   ,    

,    . ,    d,   0,8 , 
     0, 75 . 

        -
            . 

,     ,   .  ,  



ISSN 2409-9392        ,  , , 2017, . 30 

 

 51

 0,05 ,  ,        
 ,          

  . 
    

   
  t    

   
   

 (   ),  
     

      
  t = (10…15) d. 

 ,   
  

  t = 12 ,  
   – 2 0,4 

( . 7). 
 
 1  –  ; 
 2 –  ; 
 3 –  ; 
 4 –  ; 
 5 – - ; 
 6 –  ; 
 7 –  ; 
 8 –  ; 
 9 –   
 
  7 –    

:   
 
  
    -

  ,    
     
,    

 .   
    

   2…4       
,          

   . 
   « -1».     

  -    -   
« -1»  -     -  
( . 8).     ,     : , 

;   ;  ;    
 ,     -504;  

.      -
       

- .        
 [3]. 



ISSN 2409-9392                                Machinery in agricultural production, industry machine building, automation, 2017, Col.30 

 

 52

  ( . 9)    
 1   2,  ’   

.  2   
  3,     

 4  5   . 
   1    

   : 
 -  6  

  7  
0,35 ; 
 -   8   

 9,  ; 
 -    
10,    :  
11,  12,   13,  

 14,   15,  16, 
 ,  17  

 ; 
 -  18  

 9 (     
 ); 

 
 8 –    

« -1»     -   
 -  

:   
 

 
 

 9 –      « -1» 
 :   



ISSN 2409-9392        ,  , , 2017, . 30 

 

 53

 -    -  ,    :  
 19,  20,    ,  21  

 -25; 
 -  22    ( )     23; 
 -    ,    :   24  ,  

 25    26,  .  
    .      6  

 9     . 
       ( )    

 –    6   10.   ,  
     22      23.  

  11  ,  ,  
  21          

  .   
           

         
 ,   ,        

      22. 
       -

 10,     21    
. 

   :  .   
   . 

  . 10   
   

     
  -

   
 8 . 

   
 
 
1 – ,  ; 
2 –  ; 
3 –  ; 
4 –  ; 
5 –  ; 
6 -  ; 
7, 8 –    ; 
9 –   
 

 10 –     
    ( 10) 

 
  :  
 -    = 30 ; 
 -   U = 30 ; 
 -     

       = 0,25 ; 
 -   –  ; 
 -  –  (  «+»); 



ISSN 2409-9392                                Machinery in agricultural production, industry machine building, automation, 2017, Col.30 

 

 54

 -    35 / . 
    : 
 -       (   

),      0,55 .      
             

 ; 
 -        . , 

  (0,185 )         
,   (0,215 ) –   .    

          
.         

    0,03 ; 
 -          

   7, 8,     0,3 .    
   ( ,  ).  

  .       
   : 

 -  1:  1,      2,    
 4,   .        2 

( . 11, ).  ,    ( . 11, ),   
,             

  G      ,   
,       -    

 .        
 ,    –     (   

0,6 ),  ’     .    
  ;  

 

 
  

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

 
 11 –            

-    1 
 
 



ISSN 2409-9392        ,  , , 2017, . 30 

 

 55

 -  2: ,     ,    
.   ,         

 .    ,     
           
-   .      

       .      
 ,   ,    ( . 12, ).    

      -   
       ,  

        ( . 12, ). 
 

 
 

 –  ;  –  ; 1 – ,  ; 2 – ; 3 –  ; 
 4 – ; 5 – -   ; 6 –  ; 7 –  ;  

8 –  ; 9 –    -  
 

 12 –            
-    2 

 
    - .  

   -     
 ( . 13)      ( )   

 ,  
    

   ,   
 .  
   

-   
   . 

 
 

 13 –  -  
  -  

   ( 10) 
 
 

    [4 . 235]    -  -
        
     8  20 / . 



ISSN 2409-9392                                Machinery in agricultural production, industry machine building, automation, 2017, Col.30 

 

 56

    - ,      
        .   

      ,     
   - .     

     -  
          20  35 / . 

  .     
 - ,       

    ,    
    .       

  (  )   ,     
 .   ,       

    - . 
 ,         

,            
 .   ,      

       
,          

   .      ,   
.  ,         

       . 
      ,  

    .  
.      

    - ,   
    .    . 

    ,    
 . , ,    -

  « -1»     -
  . 

 
  

1. , . .      [ ] / . . , 
. .   //   . – 1981. –  1.  – . 19-23.  

2. , . .      [ ] /   – 
: -    « - », 2002. – 300 .  

3.      [ ]: . 102343 :   23  9/00 /  
. .;     . . –  u201504022; . 27.04.15; . 26.10.15, 

.  20. – 6 . 
4.        [ ] / . . , 

. . , . .   . – .: , . - , 1988. – 719 .   
 
Viktor Bokov, Prof., PhD tech. sci. 
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine  
Electric arc metal cutting with by-wire electrode-tool 

The goal of the work is to develop a new way of electric arc metal cutting with electrode tool wear 
compensation and to develop a machine design concept. 

In this new of electric arc metal cutting that is proposed, a new cut shaping technology scheme, in 
which the electric arc is excited in the hydrodynamic flow of the working fluid between an electrode-blank and a 
composite electrode-tool, is used. This electrode-tool includes two parallel wires, which are pulled over the 
convex surface of the electrode holder. The work fluid is pumped into the cutting zone under a process pressure 
the electrode holder and into the gap between the wires; the size of the gap is less or equal two interelectrode end 
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backlashes. This allows conducting the cutting process without the formation of technological protrusion 
between wires. Distinctive features of a new cut shaping technology scheme are reflected in a machine design 
concept, which ensures the following: optimal process conditions in the cutting zone, minimal cut width, 
maximum possible cutting performance, parallel pulling and tensioning of the two wires in the cutting zone, wire 
in pulling speed adjustment, cutting depth monitoring, optimum wear of the bi-wire electrode-tool. 

This article proposes and examines a high performance way of electric arc metal cutting with bi-wire 
electrode-tool. The physical cutting mechanism is described. Machine design concept, which implements this 
method, is developed. Experimental machine «Knife-1» for electric arc hard materials cutting with bi-wire 
electrode-tool is designed, manufactured and examined. 
electric arc, hydrodynamic mode, bi-wire electrode-tool, shaping technology system, cutting machine    
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