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 1 –      ( ) [Refueling machine] 
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 2 –           [The location of 

controlled points on the refueling machine tracks and its bogie] 
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      ,  
     ,   

 mi       

 
                                                mi   = C ·   ,                                                           (1) 

 
 C –   ; 

        –  . 
  ,       0,2. 

,       0,05  (  = 

0.25 ),     0.04  (  = 0.2 ),  
        , 

  0,10  (  = 0.5 ). 
      ,    

    Vintag  Faro [1-7Ж.   
        Д4-9]. 

 ,    ,      
       Д10-13].  

 ,   –  .  
,        ,    

 i,  i     Si    
 ,          
 .     ,  

  ,     (2, 3, 4) 
         

  : 
 

xi = x0 + xi = x0 + Si ∙cosI ∙cos i,                                             (2) 

 
yi = y0 + yi = y0 + Si∙ cosI ∙sin i,                                              (3) 

 
hi = z0 + zi = z0 + Si ∙sini,                                                 (4) 

 
 xi, yi, zi    ( ) ;   
x0, y0, z0    Vintag; 

xi, yi, zi       i;  
i, i –    ; 
Si   . 
 

    
       .  

       1-1 ( ),      
2-2 ( ).         

  ,    ,     
 3,          

  .  
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 ) ) 

 
 3 –   :  –  ;  –   ДStamp design diagram: a is top view; 

b is side view] 
 

    ( . 27- ), ( . 0- )    , , 
1-1,   ( . 27- ),    , ,   2-2, 

  ( . 27- ).        
 ( ),    4-10    1-1,   , 

 ,    ,    ,  
   (1), (2), (3).   ,   

 ,     S(1-2), S(1-3), S(2-3).  
 ,      ,  

 :  
 

1=0, Y1=0;                                                                     (5) 

 

2=0, Y2= S(1-2);                                                                 (6) 

 

3= (S
2

(1-3) + S
2

(1-2)- S
2

(2-3))/(β· S(1-2)), Y3= S
2

(1-3) – 
2

3.                                (7) 

 

     Y-Y     1-1,  
       27   0,   -    

,          
 1-1   2-2.  

         
.    ( )      

    ( ) .      
 ( ),         
 ( ).         

       (1), (2), (3) .   
    ( ).     

        ( . . 2).  
       .  

, ,      , 
  .     

    ,   27  0   1-1.   
    .     

,  :  
 

                          ∆ .i = [(–1)∙Yi + ∙  i + D] / [√(1 + C
2
)],                                 (8) 

 

 ∆ .i –   1-1   i ; 
Yi,  i –    i    1-1; 

, D –   . 
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∆ .j = [(–1)∙ j + ∙ j + D] / [√(1 + C
2
)] – ,                        (9) 

             

 ∆ .j –   2-2   j ; 
Yj,  j –    j    2-2; 

 –       1-1  2-2. 

   hij,     ,   
: 
                                       hij = Hi – Hj,                                                                          (10) 

 

 Hi ,Hj –     ,     
    (1-1)   (2-2) . 

   Iij    ij: 
 

                                                          ,
ji

ij

ij

h
I



                                                         (11) 

 i-j –    i-j. 
  ,  Iij = I , ( . 4), : 

 

                                 ,jii Il                                                                 (12) 

 l  –   ; 
I  –   ; 
χi –        . 

 

 

 
 

 4 –        (  –  
   ;  –  ) ДScheme of refueling machine deformation geometric parameters (a is 

slope of the bridge and roll of the bar; b is bridge imbalance)] 
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Abstract – The article presents the study results of the possibility to increase the accuracy of 

pointing the of the fuel refueling machine by determining the actual parameters of the structural 

elements including determining geometric characteristics which include leveling the paths of the 

manipulator and its bogie, control of straightness and parallelism in each pair of paths of the 

machine and bogie, control of rod verticality, control of the course of the fuel reloading machine 

bridge in terms of the equality of movement of its right and left sides. Taking them into account 

with automated guidance of the fuel refueling machine rod to the fuel assembly shank, it allows to 

achieve complete automation of the process and increase the efficiency of the fuel reloading 

company ultimately.  

 

Keywords: geometric parameters; fuel refueling machine; control of paths of the machine and 

bogie, straightness control, location, excess, rod verticality, running over of the machine sides. 
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