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The article presents research results of the created new technology and method for surfacing metal surfaces 
on machine parts and mechanisms in the ultrasonic field with simultaneous feeding of wear-resistant powder mate-
rials into the weld pool. Technological features of applying hardening wear-resistant metal coatings and structural 
scheme of the device for the implementation of this technology are revealed. A comparative analysis of the micro-
structure of metal platings deposited according to the developed technology with high physicomechanical and op-
erational properties is given. 

Keywords: technology, method of surfacing, ultrasound, device, metal plating properties.  

  
      -

     
     -

  ,   
    . 

   , 
  85-90 %    , -

   ,    -
     10-15 % –  

 .     
  ,    0,3 .  
       

   ,     
   -

    ,   -
     

 ,   
.     -

      -
 ,   -

   .  
 ,   -

        
      

     
 .   -

,      :  

–    -
     , 

,    ; 
–     -

    1,0  4,0 ; 
–     

 0,3-2,0 ; 
–  -   -

  0,5-4,0   . [1].  
  ,  ,   -

    
    

     
,     
      -

 . , ,   
      -

    -
 .   -
   ,   -
  .    -

   -  
,    ,  
  ,   -

,   ,   -
     

,    
,    -

,         
Ре
по
зи
то
ри
й 
БГ
АТ
У



18

  
 

  .    -
      -
     -

 .    -
,      -

    -
.    -

    , -
  ,    

      . 
      
  -  -

     -
    -

     
  ,   -

    -
,       -

     
   [2].  

   
      

     -
      -

     -
  [3].    -

    -
      -
        

      
,   ,    

  ,    
     
 ,     -

     
  .   

( )        
       

  ,     
     

 ,   -
    . 
      

,    -
     , ,  

      
  .  -

        
    

      
     
      

    .  
    -

    -
 ,   -

 ,     
  ,    -

    -

    -
     -

  .    
     , 

  ,  ,    
    

.      
     

  ,  ,  
  -   

   . -
     -

     
      . 1. 

      -
  ( . 4).     

 ( . 1)    -
     . 

   -
  -  ( . 2) -

    -
 ( . 5)     ( . 3). 

   -
   .   
      

[2, 3] ,     -
 ,    -

        
    -

. 1. -
-

: 1 –
; 2 – - ; 3 –

; 4 –
; 5 – ; 6 –

; 7 – -
Ре
по
зи
то
ри
й 
БГ
АТ
У



19

  
 

.      -
      

    -
  ,   -

 -     
 . 

 . 2    
 ,  -

 -08 2   2246-70  -
   ( )    

- 3  - 4  21448-75,  , 
  ,    

( . 2 ),  ,  (70…90)    
  ( , ),   

   ,   -
 ( . 2 ),    -

    ,  (30…45)   
 [5].    ,   

     -
     

     -
 .  ,    

      
 ,      -

     , -
  ,    -

   [4, 5]. 
     -

  ,    
     -

.      
 ,    -

,      
    .  

     -
 .  

   , 

    
 ,   -

  [2, 4].    
   ,  

     
   ,  
   ,   -

 ,     
   . ,  

     
      -

   (  )  -
   .  , , 

    -
 ,    -
,      .  

    
 ,   

        -
  .    

     
     -

    . 
      

 .   -
        

 . ,    
     -

     -
    , ,  

      
    -

     ,  -
  .   
     ,  

     
 ,     -

)         )
. 2. ,  c 

,  500: – ; – ( A= 12…15 , f=24 );
1 – ; 2 – ; 3 –

Ре
по
зи
то
ри
й 
БГ
АТ
У



20

  
 

,      -
 ,  :  -

-  ,   -
 ,    , 

  ,  
 ,    -

    .  -
      

 ,   -
  ,    , 

   , -
   .   -

 ,      
   . 

       
  ,    
 ,     -

     -
   [1, 2]. , -

     
     

      
      

 .    
     -  

     
 .  ,  -

        
  ,  -

     -
 ,      

  . -
       -

,      
    -

, , ,   -
   .  -

  , -
     -
,  :  , 

 ,   -
 , ,  -

      
  [1, 5].  

  
     -
     -

       
     -

     , -
      

   .    
     – -

     
       

,  -
  ,  -

 .    -
     -

       
  ,    

    -
      

 .    -
  :     

, ,  ,    
,     -

      
    .  

     
 :  –  . -

    -
       
     -

   ,   -
 - ,   -

 ,     
     . 

 ,    
 ,     

     
,      -

,       
.  

  
 

1. , . .   -
    

        
   / . . , 

. . , . .  //    -
.– .: , 2003. – 2. – .77-81. 

2. , . .   -
-   -

     
: …. . . . : 

05.03.01/ . . ; . – ., 2009. – 22 . 
3.      -

  : . 
 16225 . , 1, 2012.08.30,  23  

9/04 (2006.01) / . . , . . , . . 
;  . – 20100538; . 

04.09.20010; . 30.12.11 // . . – 2011. –  6. 
– . 17 

4. , . .   
    
     

 / . . , . . , . . -
, . .  // , 2014. – . 

28. – . 88-94. 
5. , . .   

        
 / . . , . . , . . -

, . .  // , 2017. – 
. 30. – . 138 – 142.  

   09.01.2019 
Ре
по
зи
то
ри
й 
БГ
АТ
У




