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                  1,           

           ,                 

2       3       ,  4     5. 

           

     ,     .        1      

                          45°.       

        2,    1            3,     

          ,     .  4        

               ,        
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    ,               "     

    .                          

                    .  

              ,    -      . 

  

  ,     

    ,    

     ,   

.    —  -  . 

       

   -  .    

        

 (  500 ° )   -    

   , ,    ,  

  -     F 13  
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 -  ,    13 . 

  7     . 

       

 ,       —  
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: 1 -  ; 2 -  ; 3 -  

; 4 -  
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 –   8,0 - 7,0 - 3,3 - 

  –  55,0 - 30, - 36,3 - 
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 –  102,0 75,0 78,0 7,0 - - 

 
       

 2        

 - .       (  

 —      200 )  250-300 . 

    2     : 

-        

 —  ; 

-       

       — ; 

- ,     ,   

     ,  

   13 ;      
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 ,     

, -     13 .  

   13  (   , 

 )   13  (    - 
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 1-2 ,    13  —  10  ( ). , 

       [20]. 

        

      ,  

     ,    ; 

           

-  [21]. 

                           -    

    .       -    

  ,                .           

                                           

  .   ,     

             .    ,   

                                  

       . 

    ,    

.      300 °  

    500 ° .     

,       

 ,     . 

              

  - .  -     

 14.       2    

      . -  

       .  

        [22]. 

       - 

.        , 

      . 
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  ,      500 °  

 . -      ,  

       .   

  ,     ,   

 .  ,      

110 ,       90    

(  2-2,5    ). 

    ,    

   .         

   ,     

  .       

. 

     ,   

     .  70-80-   

   ,    80-   —   

  -   (   

   ).       

     .  

        -110   

        . 

 ,         

  ,   .  

         

 30%,    -    10%, 

    . 
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 ,                

      ,      ,  110  120-130 .         , 

                      180 .  

        ,                , 

                  .  ,           

    ,      ,          

  ,     ,     ,           

   ( ) (      15) 
 

 
 15 -        
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        ,             

                .                  

             .            

  - .          -          ,  

                   

                    . 

             [23]. 

  ,               

  - ,                   

     4  .             

                          

    .            ,                    

             - ,               

                    ,   

                                               

                 ,               

                              .             ,      

           ,               

     . 

                          

.                          , 

                      .        

                                   

       ,                  

          .                     

                     ,      

                .          

    ,                    . 
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          .             

                     

.           ,    

            . 

                        16. 

                                15 

         .    :           

       —                   ,          

                                    . 

            ( .      13)      

  ,                        ,        

          ,      [24]. 
 

 
 16 -     : a —      

   ;  -        

 
 1 (      13)                  ,   

                                       

  .             II,                   

                . 
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        I  III       (      13)     

,             

          . 

          III      

           IV             .   

                

     (     ),          

  .  ,             IV          

  .              

              . 

           

                   

           .     A.I. Welders Ltd (   )  

                                 

              .                 

          « »,  KHD.         Kumera  

                                 

   ,                 

       ,                       

    (      17) [25]. 

             ,    

                 .   

            3   20 ,       . 

   ,    

       , 

   .   ,    

   ,     

         [26]. 
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 17 -     Kumera , ( ) 

 
 
 

     ,   

   .     ,   

 ,     , -   , 

  .    ,   

:     ,    

   25%.      

 ,         

.  ,    ,  (13- 
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14    ),   50 %    

   [27]. 

[  38 ] 
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