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 Cr3C2–25NiCr     
 ,       . 

 
 1 

         
  ,  % 

O2 N2 C  
 

 
, °  . . . . . . 

WC 1100 6,7 0,020 1,30 0,018 2,80 0,030 
Al2O3 1100 4,2 0,025 1,46 0,190 1,10 0,002 
Ni3Al 1100 4,8 0,230 1,82 0,003 1,38 0,002 
NiCrAlYNi 1100 5,1 0,160 1,54 0,021 2,21 0,010 
WC–12C  800 4,6 0,030 1,68 0,020 4,10 0,040 
Cr3C2–25NiCr 800 5,6 0,035 1,73 0,030 3,85 0,060 

 
   800–1100   2     
 2, N2     1  7 102 .  ,  
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1 – l2 3 + 2 = 2 l + 2 ; 2 – 2  + 2 = 2 6; 3 – N2 + 3H2 = 2NH3;  
4 – N2 + 2H2 = N2H4; 5 – 2  + 2 2 = C2H4; 6 –  + 2 2 = 4;  

7 – 2  + H2 = C2H2; 8 – 2 + 2 2 = 2 2  
 

. 1.      ,      
 

           
     (  7),     

  .      ( 2 6),  
( 4)   ( 2 4)      

.    1100 K      
     (1)  (2), . 

2 2 + 2 = 2 4      (1) 
 

2 2 + 2 2 = 2 6      (2) 
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 , 
 

 , 
 

 
, % 

WC ( ) 12,50 98 2,9 
WC (  ) 14,15 114 1,3 
Al2O3 ( ) 10,80 22 4,0 
Al2O3 (  ) 11,55 31 1,3 
NiCrAlY ( ) 4,35 63 2,2 
NiCrAlY (  ) 4,60 78 1,2 
Ni3Al ( ) 4,71 32  
Ni3Al (  ) 5,39 43  

 
,        

         



I .    

 

  33

  . , ,   
    2–3     . 

  ,       
          
 ,    ,  ’  

         
.         ,  

           
.  

         
       . , 

     5–12%,   
 –  14–29%       

 . 
    Cr3C2–25NiCr  WC–12Co   

        -
       ( . 4). 

     100 ,   , 
        

      . 
 

 4 
    Cr3C2–25NiCr  WC–12Co      

  
, %

, 
 

 
, 

3/  

 
, 

3/200 . 
  

Cr3C2–25NiCr 0,9 9,8 0,780 1,35 
WC–12Co 0,8 12,3 0,009 1,46 

  
Cr3C2–25NiCr 0,6 10,3 0,630 1,04 

WC–12Co 0,5 13,0 0,006 0,47 
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The possibility of improving the properties of thermal sprayed coatings by hydrogen thermal 

treatment of powders for spraying is discussed in the present study. 
Since it is known that the powders can be contaminated with impurities during their 

preparation and storage. Thus, the influence of the hydrogen thermal treatment of WC, Al2O3, 
NiCrAlY, Ni3Al, WC–12Co and Cr3C2–25NiCr powders at 800–1100  on the properties of 
coatings was investigated. It is shown that heat treatment of powders in hydrogen provides a 
substantial removal of impurities due to the formation of gaseous compounds with hydrogen. The 
deposition of these powders provides the coatings with improved physical and mechanical 
properties regardless of the nature of the material and the method of spraying, in contrast to the 
coatings that were obtained from untreated powders. As a result, coatings with improved physical 
and mechanical properties can be obtained from these powders, in contrast to the coatings that 
were obtained from the untreated powders, regardless of the composition of the material and the 
method of spraying 

Key words: hydrogen, hydrogen thermal treatment, impurities, coating, detonation spraying, 
plasma spraying, mechanical properties. 
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