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

 

 124

Alla Lisikh, Phd tech. sci. 
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Pervomaisk, Ukraine 
Spatial deformation of flexible constructions, connecting ship-transmitter and the added object 

Resilient deformation and stability of curvilinear flexible element of the marine setting is considered in 
the article, it is indicated on actuality of decision of this question. 

The method of numerical decision of task of oscillation of flexible elements is offered with difficult 
spatial geometry, which allows to get the necessary parameters of the tensely-deformed state of flexible element 
at an action static and quasistatic tensions. For the decision of nonlinear regional task the method of continuation 
is used on a parameter jointly with the method of Newton-Kantorovish. Such approach allows effectively to use   
computational algorithms for the timely change of problem specification depending on technological necessities. 
By means of this methods it is possible to investigate the change of form of resilient equilibrium of flexible 
constructions taking into account deep non-linearity, to analyse stability and supercritical conduct. Examples of 
decision of such tasks which allow to draw conclusion about authenticity and  efficiency of the used methods are 
made in the article. 

The results of decision given in the article as computer graphics underline their authenticity, as one of 
signs of rightness of the got numerical decisions is  convergence of differential equalizations.  
resilient deformation, flexible element, numeral methods  
 

 10.05.17 
 
 
 

 621.9.048.4 
 

. . , ., . . , . . , ., . . , . . ’ , 
. 

   , . , 
,  

E-mail: sisaoleh@gmail.com  
 

    
     

 
         

   ,       
          

 .   ’     
     20 2        . 

 , , ,  ,   
 

. . , ., . . , . . , ., . . ,  . . , . 
    , . ,  

       
       

          
        . 
        

   20 2       . 
 , , ,  ,  

 
___________ 
©  . . , . . , . . , 2017 



ISSN 2409-9392        ,  , , 2017, . 30 

 

 125

 .        
   ,       

  .    ,        
 ’  ,   ,     

 ,       - 
     . 
    .    

’        ,   
 ,        

.          ,   
  ( , , )  -  

 (  ,   . .),  ,     
 .       

,         
.       
      , ,   

       ’ :   , 
 ,     [1].   

       
     8.8, 10.9, 12.9,     , 

  800 .   [2]     35, 20 2 , 
40 , 65      20 2 .   [3] 

         
       .   

        
        

      ,   
      -   

 .        
 :        
 .        

 .          
 -  .     

     " "  ,    
,     ,     
,       ’     

 ’ .       
       ,   

        
         

 .  
  [4,5,6,7,8]        

 ( ),        .  
,    ,          

 ,      . ,  
  [7]      30  (  
 706 ²)    45     =1000 ,   27300 ³   

 Ra = 6,3            
. ,        



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

 

 126

       
          

      ,  
.         

        . 
           

        . 
  .  ,      

         , 
       . 

   .      
        .  

    -  ( ,  -7) 
        

     ( )   ,  
     -   ( .1).  

    :   , 
3/ ;    , 3/ ;    , 

/ ;    , ;     , %;  
  Ra, .     

    20 2      
  ,   142 .    

   ,     (  
  I , ;         

  , )  ,      (  
 F, ²;   h, ). 

 

     
       

                                                                                  
 
    ;      (1   ; 2   ;  

3   ; 4   ; 5   ) 
 

 1 –           
:    

 
     ,   

.         : 
    ;    ;  

-      -7. 



ISSN 2409-9392        ,  , , 2017, . 30 

 

 127

 1 –      
      20 2  

    
 

       «   – »  
     

421 39251014883081 xxxM  

421 492,2748,2487,3699,19 xxxaM  

1279,0081,3 xa  

421 513,097,0324,582,12 xxxaR  

200582,00209,0 xá  

3142 025,0088,0209,036,0969,0 xxxxë  

100200 /)( 11 Xx  
2,0/)1( 22 Xx  

15502550 /)( 33 Xx  
5,25,12 /)( 44 Xx  

: IX 1 , ; cmPX 2 , ; FX 3 , 2; hX 4  ,  
:   

 
  :      20 2  

    1360  6010 3/ .;       
12,55  30,92 3/ ;      1,16  4,89 / ; 

     0,020  0,055 ;        0,48  
1,89 %;    Ra  6,3  25 . 

   ( . 2) ,       
   ,     . 

       ,     
    .    F     

,            .  
           

   . 
 

 

      
                                                                                                        

 

     ;      ; 1    = 1,2 ;  
2    = 1,0 ; 3    = 0,8  

 
 2 –          

“  - ”      
:   

 



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

 

 128

    ( . 3) ,     Ra   
      (   – 78,3 %)   

    ,      h.    
  . ,       

    Ra    .  ,  
   ,     .  

       
   .         

Ra 6,3  25 .  

                  
                                                                                                 

 

     ;    Ra  I; 1    = 1,2 ;  
2    = 1,0 ; 3    = 0,8  

 
 3 –    Ra       

  “  - ”      
:   

 

       
        

                                                                              
 

           " -1"  " " .  ; 
          D = 140 ,  H= 70 ,  

 h = 15             
   (I = 100 ,   = 1,2 , F = 4092 ² , h = 15 ) 

 

 4          
:   

 



ISSN 2409-9392        ,  , , 2017, . 30 

 

 129

         
 ( . 4, ),     -7   

 :    I = 300 ,    U = 25 , 
             

= 1,2 ,   F = 4092 ² ,    (  
« »),          
(      .      

        20 2 ,  
     = 6010 3/ .,   25…28   

  .  
.  ,     

         
   ,     

    ,      
 ,       -  

     . 

  
1. , . .        

 [ ] / . . , . .  //   –  , 2010. – . 25. – 
.218 222. 

2. , . .       20 2     
«    [ ] / . . , . . , . .  
// -  .   :  .  2005.  

3.  . 18 21. 
3. , . .       [ ] / . . , 

. . , [  .] //   . . " ,   ".  
: , 1997 -  2(90).  . 66 70. 

4. Verfahren zur elektroerosiven Bearbeitung von Metallen: pat. 621279 Schweiz, B 23 P 1/06. / Nosulenko 
V. I., Mescheryakov G. N.; inhaber Kirovogradsky Institut Selskokhozyaistvtnnogo Mashinostroenia. 
Anmeldungsdatum 12.07.1977; Patentschrift ver ffentlicht 30.01.1981. 

5. Meshcheriakov, G. N. Physical and Technological Control of Dimensinal Machining /  Meshcheriakov G. 
N., Nosulenko V. I., Meshcheriakov N. G., Bokov V. M. // Process and Metal Transfer. Annals of the 
CIRP Vol. 37/1/1988, p. 209-212. 

6. , . .      [ ]  / . .  // 
  . – 2005. –  1. – . 8–17. 

7. , . .      [ ]  / . . . – 
: -    « - », 2002. – 300 . 

8. , . .       
         

 [ ] / . . , . . ,  . .  // .  2001.   5.  . 
30 32. 

 
Oleh Sisa, Assoc. Prof., PhD tech. sci., Viktor  Pukalov, Assoc. PhD tech. sci., Vitaliy Yuryev, post-
graduate 
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine  
Technology of manufacturing of cavities of high-strength screw-nuts for special purposes 

The article is devoted to the development of technology and equipment for the method of electric arc 
machining of cavities of high-strength screw-nuts for special purposes, as a highly effective alternative to 
traditional methods of processing. 

In the conditions of a single and small-scale production, high-strength nuts of special purpose with an 
internal cavity under a special key for tightening are used to assemble and fasten the critical elements of mining 
equipment, therefore it is economically disadvantageous to use the technology of stamping such nuts because of 
the high cost of the die tooling. The technology for manufacturing of special screw-nuts consists of two basic 
operations: obtaining a special nut billet and forming an internal special profile. 



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

 

 130

An important factor in increasing the load-bearing capacity of high-loaded high-strength screw-nuts is to 
increase the elasticity of the thread. This is ensured by the grade of material and the quality of the steel billet. 
When developing technology and equipment, it is necessary to take into account the conditions that will ensure 
the production of high-quality threads and the formation of a reinforced cavity under a special tightening key 
with an appropriate surface roughness. Therefore, the method of dimensional processing by electric arc makes it 
possible to obtain hardened cavities with an appropriate roughness for a special tightening key. 
It is established that the optimal parameters of the walls of the cavities of high-strength screw-nuts of special 
purpose at processing capacity M = 6010 mm³ / min., dimensional electric arc, there is a roughness Ra = 6,3..21  
mkm, which provides the necessary geometric dimensions and surface quality. 

It is proposed to receive cavities of high-strength screw-nuts of special purpose with a dimensional 
electric arc with a given roughness Ra = 6,3..21  mkm, side walls, which allows you to shoot large material 
allowances with the least time spent on processing. At the same time, the treatment cycle of the cavity of high-
strength screw-nuts for special purposes decreased 10 times. 

The feasibility study of the technological scheme for the formation of cavities of high-strength screw-
nuts of a special purpose by the method of dimensional processing by an electric arc is made, taking into account 
the features of the physical mechanism of formation and hydrodynamic phenomena in the interelectrode gap. 
Analytical links of technological characteristics to the process of dimensional processing by an electric arc of 
steel 20G2 , with processing modes and geometrical parameters are established. 
electric arc, screw-nut, technology, technological characteristics, equipment 
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