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Ⱦɨɫɥɿɞɠɟɧɨ ɜɩɥɢɜ ɜɢɫɨɤɨɜɨɥɶɬɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɪɨɡɪɹɞɭ (ȼȿɊ) ɧɚ ɨɫɨɛɥɢɜɨɫɬɿ ɩɨ-

ɞɪɿɛɧɟɧɧɹ, ɡɦɿɧɢ ɮɨɪɦɢ ɬɚ ɮɚɡɨɜɨɝɨ ɫɤɥɚɞɭ ɫɭɦɿɲɟɣ ɩɨɪɨɲɤɿɜ ɧɚ ɨɫɧɨɜɿ ɡɚɥɿɡɚ ɬɚ ɬɢɬɚɧɭ 
ɪɿɡɧɨɝɨ ɦɚɫɨɜɨɝɨ ɫɤɥɚɞɭ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ȼȿɊ ɨɛɪɨɛɤɚ ɫɭɦɿɲɟɣ ɩɨɪɨɲɤɿɜ ɡɚɥɿɡɨ–ɬɢɬɚɧ 
ɧɟɡɚɥɟɠɧɨ ɜɿɞ ɦɚɫɨɜɨɝɨ ɫɤɥɚɞɭ ɭ ɜɫɿɯ ɪɟɠɢɦɚɯ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɞɪɿɛɧɨ-
ɞɢɫɩɟɪɫɧɢɯ ɱɚɫɬɢɧɨɤ (ɪɨɡɦɿɪɨɦ ɦɟɧɲ 1 ɦɤɦ) ɫɮɟɪɢɱɧɨʀ ɮɨɪɦɢ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɩɨɞɪɿɛɧɟɧɧɹ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɿɧɬɟɝɪɚɥɶɧɨʀ ɟɧɟɪɝɿʀ ɥɢɲɟ ɭ ɜɭɡɶɤɨɦɭ ɞɿɚɩɚɡɨɧɿ   ɞɨ ~1 ɆȾɠ. ɉɨɤɚɡɚɧɨ, ɳɨ 
ȼȿɊ-ɨɛɪɨɛɤɚ ɫɩɪɢɹɽ ɮɨɪɦɭɜɚɧɧɸ ɤɚɪɛɿɞɿɜ (TiC, Fe3C), ɝɿɞɪɢɞɿɜ (TiH) ɬɚ ɿɧɬɟɪɦɟɬɚɥɿɞɭ 
Fe2Ti. 

 

 : ɟɥɟɤɬɪɢɱɧɢɣ ɪɨɡɪɹɞ, ɩɨɪɨɲɨɤ ɧɿɤɟɥɸ, ɩɨɪɨɲɨɤ ɬɢɬɚɧɭ, ɞɢɫɩɟɪɝɭɜɚɧ-
ɧɹ, ɟɧɟɪɝɿɹ ɨɛɪɨɛɤɢ, ɮɚɡɨɜɢɣ ɫɤɥɚɞ. 
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 ɋɢɡɨɧɟɧɤɨ Ɉɥɶɝɚ Ɇɢɤɨɥɚʀɜɧɚ,   ,    

      ; Ɍɚɮɬɚɣ ȿɞɭɚɪɞ ȱɜɚɧɨɜɢɱ, ɉɪɢ-
ɫɬɚɲ Ɇɢɤɨɥɚ ɋɟɪɝɿɣɨɜɢɱ, Ɂɚɣɱɟɧɤɨ Ⱥɧɞɪɿɣ Ⱦɦɢɬɪɨɜɢɱ, Ɍɨɪɩɚɤɨɜ Ⱥɧɞɪɿɣ ɋɟɪɝɿɣɨɜɢɱ, Ʌɢɩɹɧ 
ȯɜɝɟɧɿɣ ȼɚɫɢɥɶɨɜɢɱ, ɀɞɚɧɨɜ Ɉɥɟɤɫɚɧɞɪ Ɉɥɟɤɫɚɧɞɪɨɜɢɱ     . 



ІІ. Результати наукових досліджень 

 

 105

    
 

     80% Fe–
20% Ti  80% Ti–20% Fe   ,      -

 3 / 3      -     
.  

      ,   -
 80% Fe–20% Ti        -

,   80% Ti–20% Fe     . 
    ,   

   [4].   ,     
   ,     . -

     ,   
       

   ( . 1).  
      

       -  [4]. 
 

Ɍɚɛɥɢɰɚ 1  

  

 
 

 
  

 
  
   

  

1   80%Fe–20%Ti 

2  + -  1 1 

3  1 1 

4  1 2 

5  1 3 

6  1 4 

7   80%Ti–20%Fe 

8  1 1 

9  1 2 

10  1 4 

11  + -  1 1 

 
   

 
     . 

    Ti     10  170 
,        80% Ti–

20% Fe  ,   ,      
20% Ti–80% Fe  ,   ,    -

  Fe     15  70  ( . 1). 
 



" "   1 (6) 2013 

 106

 
 

Ɋɢɫ. 1.  
 -

   
: 1  -

  
 80% Ti–20% 

Fe; 2   
 -

 80%Fe-20%Ti 

 
-       -

      .     -
   80% Fe–20% Ti,      

 1       10 .  
         2 ,  

15%    3  40%    5 (     
3 ). 

      80% Fe–
20% Ti    ( . 2),  -   -

          
 .  (  60%)    

        5   -
  3 .       

     ,   , 
  ,        

,       .   
 

 
 

 
 

 
 
 
 
Ɋɢɫ. 2.  

   
  

80% Fe–20% Ti:  
   

  ,   
  

 ;  
1   ; 2 
   3; 3  

  4; 4  -
  5; 5   

 6 
 



ІІ. Результати наукових досліджень 

 

 107

       0,76 .  
 ,        

4  (   6)       
40%.    ,     

    ,     
   .   

      80% Fe–20% Ti  
80% Ti–20% Fe       ,  

 80%  Ti     10  170 .    
,       1  (   8) -

    80% Ti–20% Fe   20  ( . 3). 
   ,  ,       

 80% Fe–20% Ti,        
. ,      1  (  8)  

 20%   2 ,       2  
(  9)  4  (  10)   30%. 

       
 ( . 3),         

 . 
 

 

 
 

 

 

 
 
 
 
 
 
Ɋɢɫ. 3.  

   
  

80% Ti–20% Fe:  
   

  ,  
   

  , 1  
 ; 2  

  8; 3  -
  9; 4   

 10 
 

 
 . 4       -

         -
.   ,       

         



" "   1 (6) 2013 

 108

,         
  ~1 ,      -

      . -
        

        -
 . ,  ,      -
,    -    

 ,      
  . ,  ,  -

      .  -
          

. 
 

 

 
Ɋɢɫ. 4.  -

   
  

-   -
 : 1  

80% Fe–20% Ti; 2  
80% Ti–20% Fe 

 
   ,     1   

   .    -
      . 5.   ,  

  80% Ti–20% Fe     30% -
    2 , ,     ,   -

   ,   .   
2            -

 .  20%Ti–80%Fe    ò   
  2 ,         -

    - ,   
  ( . 6) 

 

 

 
Ɋɢɫ. 5.  -

   
  

   
   -

  1 
: 1  80% Fe–

20% Ti; 2  80% Ti–
20% Fe 



ІІ. Результати наукових досліджень 

 

 109

 
 

 

 
 

Ɋɢɫ. 6.          
1 :  –   80% Fe–20% Ti;  –   80% Ti–20% Fe 

 
   3 / 3 -      

      
 ( . 7),        

   . ,   80% Fe–20% Ti  -
    1   20%     

1 ,    80% Ti–20% Fe  40%     
 1 . 

 

 

 
Ɋɢɫ. 7.  -

   
  

   
   -

   
 1   -

 : 1  
80% Fe–20% Ti; 2  
80% Ti–20% Fe 

 
        -

,      :  -Ti  -Fe  
   (TiC, Fe3C),  (TiH)   Fe2Ti. 

  ,     80% Ti–20% Fe    
  4    ,   -

    . 
 

 
 

      80% Fe–20% Ti 
 80% Ti–20% Fe       ,  

  -    80% Ti–20% Fe   -
  1      20     

   10  170 ,      80% Fe–



" "   1 (6) 2013 

 110

20% Ti    10 ,       10 
 70 .  

-    -    -
          

. 
    -   

           
~1 ,        
    .  

         
: ,      1    

-     80%Ti–20%Fe   40%,     
80%Fe–20%Ti  20%      1 . 

-    -    
    (TiC, Fe3C),  (TiH)  

 Fe2Ti.  
 

       05-08-12  
      –  2012 . 

 
 

 

ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɪɚɡɪɹɞɚ (ȼɗɊ) ɧɚ ɨɫɨɛɟɧɧɨɫɬɢ ɢɡ-
ɦɟɥɶɱɟɧɢɹ, ɢɡɦɟɧɟɧɢɹ ɮɨɪɦɵ ɢ ɮɚɡɨɜɨɝɨ ɫɨɫɬɚɜɚ ɫɦɟɫɟɣ ɩɨɪɨɲɤɨɜ ɧɚ ɨɫɧɨɜɟ ɠɟɥɟɡɚ ɢ ɬɢ-
ɬɚɧɚ ɪɚɡɥɢɱɧɨɝɨ ɦɚɫɫɨɜɨɝɨ ɫɨɫɬɚɜɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ȼɗɊ-ɨɛɪɚɛɨɬɤɚ ɫɦɟɫɟɣ ɩɨɪɨɲɤɨɜ 
ɠɟɥɟɡɨ–ɬɢɬɚɧ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɦɚɫɫɨɜɨɝɨ ɫɨɫɬɚɜɚ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɤɨɥɢɱɟɫɬɜɚ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ (ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ 1 ɦɤɦ) ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ. ɗɮɮɟɤ-
ɬɢɜɧɨɫɬɶ ɢɡɦɟɥɶɱɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɥɢɲɶ ɜ ɭɡɤɨɦ ɞɢɚɩɚɡɨɧɟ  ɞɨ 
~1 ɆȾɠ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ȼɗɊ-ɨɛɪɚɛɨɬɤɚ ɫɩɨɫɨɛɫɬɜɭɸɬ ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɚɪɛɢɞɨɜ (TiC, 
Fe3C), ɝɢɞɪɢɞɨɜ (TiH) ɢ ɢɧɬɟɪɦɟɬɚɥɥɢɞɚ Fe2Ti. 

 
 : ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɪɚɡɪɹɞ, ɩɨɪɨɲɨɤ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ, ɷɧɟɪɝɢɹ ɨɛɪɚɛɨɬ-

ɤɢ, ɮɚɡɨɜɵɣ ɫɨɫɬɚɜ.  
 
 
 
The influence of high voltage electric discharge (HED) on the peculiarities of grinding, 

shape and phase composition change of powder mixtures, based on iron and titanium of different 
mass composition, is studied. It is found out, that HED processing of Fe–Ti powders in all modes 
indepently from mass compositions leads to the increase in quantity of fine particles (sized less 
than 1μm) of spherical shape. The effectiveness of grinding depends on integral energy only in 
narrow range up to ~1 MJ. It is shown, that HED processing contributes to forming of carbides 
(TiC, Fe3C), hydrides (TiH) and intermetallics Fe2Ti. 

 
Keywords: electric discharge, powder, dispersion, processing energy, phase composition.  
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