
34 ISSN 2307-4221  Електрифікація транспорту, № 8. - 2014.

електропостачання / power supply

©  . ., 2014
 

 631.331.3 

. .  ( ) 
-    , .  , 22, . ,  

 ., , 84121, . : ykim@meta.ua  

     
   

 

    -
     50-   -

 .    -
 «  »   

 ,    -
    

    -
     

.   ,   
    -

     
,      330    -

    -
.      

,    
 .      -

    – -
 ,    

      
  . -

     
,  ,  , 
   . . 

      
     

   .   
,       

 :   -
      

  ,  
     

    -
   .    -
 ,  ,  
   -

        
  .  

  [1]    
     

 ,     -
. - ,   -

    -
      

,      
 .  

     -
       

  ,   , -
.      

    
     -

    . 

    
 

   -
: 

-    ,    
   ,   

      
 ; 

-      
   . 

      
  ( . 1): 

-     
 (+); 

-      (-). 

+

 
. 1.     

 

     -
  « »  

 .   -
       

    -
.     

    -
 . 
     

     -
      -

  ,  
   -

.     



ISSN 2307-4221  Електрифікація транспорту, № 8. - 2014. 35

електропостачання / power supply

©  . ., 2014 
 

 .  - -
     -

     -
 ,   ,  -

  [2].  – -
  ( )  

      -
      

   [3].    -
    -

.      
     

   -
       

  - , 
    

. ,    -
   -

,  ,   
     -

     -
.     ,   

,     
. 

   -
 

    -
   ,  

     -
 [4].   , -

     -
,     ( . 2): -

 o   e  -
  :   n n .  

      -
 ,   -

 .   -
    -

  n    -
     , 

      -
    1 : 

.o en n n
l

 

 ,   
     

 .   -
      -

    
   .  -

   ,   -
       

 3591 -91 [5].   , 

      
  -  .  

   ,  
,   -

     
    -
    . 

 
. 2.   

    -
   

    -
     

     -
 ,   -
    – . 

    -
    -

 .   -
   . -

   -
  ,     

   ,   
 . 3. 

ih��

 
. 3.       

    -
   m   -
       

    -
 .  , -



36 ISSN 2307-4221  Електрифікація транспорту, № 8. - 2014.

електропостачання / power supply

©  . ., 2014
 

  i   -
    ,ih   -

  .    
,     – 

      
   .  

   , : 
-  ,   -
  ,    -

  ; 
-    ih   -
      

   .  
 ,   -

     : 
     
   ;   , 

   .  -
    -

     
   ,  -

   .  
   ,   

  ip   -
  . 

   -
 

    -
     

  1, 2..ih i n ,     
  – ,   -

   -
 1, 2.. ,jp j m     -

   .  
    

    h , -
    

jp P . 

  -
     -

  , -
   .   

  ia     -
   -

  a    -
  aS  n   – : 

 1 ; 
n
iaa

n
 (1) 

 
2

 .
1
i

a
a a

S
n

 (2) 

 n   -
 (1)     

 ;aa   -
 (2)   : 
.a aS    -

     -
 F      

: 

 ; a
a a

Sa t
n

 (3) 

 2 2
2 1

  1 1 , a a
a

a a

n S n S
 (4) 

 2 2
1 2, , a a at    
 [6]. 

    ,  
   : 
   F   -
   F , -

     -
 , . . 

  .i jF h F p  (5) 

  ,   
 ,   -

 ,    
   

 0  0  i jF h h F p P . (6) 

    
     (6) 

   

 , ph

h p

Ph
 (7) 

     -
   (1) - (4). 

  (7)    -
     

  F , 

 .
 

.
 ph h

p

P
h . (8) 



ISSN 2307-4221  Електрифікація транспорту, № 8. - 2014. 37

електропостачання / power supply

©  . ., 2014 
 

     -
    

 (3)    (4) 

 2 2
2 1

  1 1 1;   ,
2

a
h h

a a

n Sh  

    -  -
 :   -

  (3)   
  (4).  , -

  (8)  h   
    . 

  

    
    -  

    ( 1290 m  
)     

P 120     -
  ( . 1 - 4). 

    
   .  

  : 
31n  ;  

2 2
1 22,048,  44,46,  15,3h h ht -

   , -

,  31n    -
 0,95F ; 

532h   —   
 (  ) 
 ; 

32,1 h   -
 ; 

  : 
32m  ;  

2
p 12,04,  17,54pt  –  -

  , ,  32m  
   0,95F ; 

.p 131  –  -

   ;  
. p 2,25   

. 
    (8) ,   

    -
,   
  

120 131532 32,1 375 .
2,25

h  

   -
    ,  -

    . 3  4. 
 

 1 
     , ,ih   (  ) 

450 475 500 350 750 725 575 625 525 500 825 700 600 400 375 
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 2 
    , jp ,  (  ) 
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ykim@meta.ua 

METHOD OF ASSESSING THE QUALITY OF TEMPERING OF THE 
GLASS PARTS OF THE HIGH VOLTAGE LINE INSULATORS 

Glass insulators, that due to unique properties «self to identify» in the case of damage of dielectric, but here to 
save mechanical strength of construction, got the most application in the air high-voltage lines. High operating re-
liability in combination with the effect of self-control is caused by hardening of glass element in the process of its 
making. At the same time control of quality of glass element is limited to visual examination of superficial layer of 
glass for the purpose the presence of different sort of defects. The known methods of determination of residual 
tensions in local points or optical methods are ineffective in the conditions of mass production. 

The quantitative method of estimation of quality of tempering of glass element, based on the statistical 
analysis of strength characteristics of details and eventual products - insulators is offered. It is shown that be-
tween stability of glass element to impact influences and mechanical strength of insulators there is statistical 
correlation which can be expressed on the basis of normal distribution of the random variables. It is recom-
mended to normalize the impact strength of glass element and the test method in the relevant standard specifi-
cations for the constituent elements of the insulator to include. 

Keywords: glass insulator, toughened glass element, methods of measuring of residual tension, impact 
strength, tensile strength, statistical correlation, normal distribution. 
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