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 ,      
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,  ё   ,    

    .   

  .       

  ,     

.  

К я  

   ,  ,      

  ,     .  

   t     .  

        

        

,       

   .    

  t -196    .  

       

   ,     

 . [22] 
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3   
 

        

  ,   . 

      ,    

. 

          

  .  

   . 

 

3.1     

 

       

     ,    

  . 18, 19, 20.    

   ( )   3-   

  370, 500, 600     . 4, 5, 6. 

 

 

 

 18 – -   , x370 ( ) 

    ,     

 (site 1) 
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 4 –   ,    (site 1) 

  ,  % , . % 

Si K 1.1 1.51 

Cr K 17.69 18.91 

Mn K 2.29 2.31 

Fe K 63.5 63.41 

Ni K 12.73 12.3 

Mo L 2.69 1.56 

 100.00  

 

 
 

 19 – -   , x600 ( ) 

    ,     

(site 2) 

 

 5 –   ,   , site2 

 

 

 

  ,  % , . % 

Si K 1.39 1.44 

Cr K 18.27 18.51 

Mn K 2.2 2.29 

Fe K 65.68 64.82 

Ni K 12.46 12.94 

 100.00  
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 6 –   ,   , site3 

  ,  % , . % 

Si K 1.65 1.68 

Cr K 17.41 18.57 

Mn K 2.13 1.88 

Fe K 63.07 62.72 

Ni K 13.11 13.54 

Mo K 2.63 1.61 

 100.00  

 
   ,    ,  

 Fe, Cr, Ni, Si, Mn.    ,    

  (  10 . % Ni)    16 . % Cr. 

 

 
 
 
 
 
 
 

 

 

 

 20 – -   , x500 ( ) 

    ,     

(site 3) 
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3.2     
 

        

 ( )    D8 Advance (Bruker). 

   2θ = 20º,  - 100º,  

   0,007º.       

 7. 

 
 21 –    

Chromium Iron Nickel Carbon

00-033-0397 (*) - Chromium Iron Nickel Carbon - FeCr0.29Ni0.16C0.06 - Y: 71.13 % - d x by: 1. - WL: 1.5406 - Cubic - a 3.59110 - b 3.59110

Operations: Smooth 0.150 | Background 1.000,1.000 | Import

File: austenite.raw - Type: 2Th/Th locked - Start: 20.000 ° - End: 100.003 ° - Step: 0.007 ° - Step time: 29.4 s - Temp.: 25 °C (Room) - Time S

L
in

 (
C

o
u
n
ts

)

0

100

200

300

400

500

600

2-Theta - Scale

30 40 50 60 70 80 90

d
=

2
.0

7
5
8
3

d
=

1
.7

9
6
9
1

d
=

1
.2

6
9
7
3

d
=

1
.0

8
4
2
0

d
=

1
.0

3
6
4
2
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 7 –     
 

Caption Legend Angle d value Intensity Intensity % h k l 
 

 2-Theta ° Angstrom Count %    
d=2.07583 43.565 2.07583 531 100.0 1 1 1 
d=1.79691 50.768 1.79691 118 22.3 2 0 0 
d=1.26973 74.698 1.26973 99.4 18.7 2 2 0 
d=1.08420 90.548 1.08420 100 18.9 3 1 1 
d=1.03642 96.015 1.03642 58.7 11.1 2 2 2 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 22 –      
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   : 

 d=2.07583 

 d=1.79691 

 d=1.26973 

 d=1.08420 

 d=1.03642 

      : 

FeCr0.29Ni0.16.  

 

3.3       
 

        

       

.      , 

     . 

    ,     : 

HRC = 24-26,   HB  241-255. 

     ,  

  . 23.    9   - -  

 118 . 
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 23 –   

 

3.4     
 

      

 ,      

 ,       

.     03 17 14 2. 

    ,  

     .    %  

  ,      

   8, 9, 10, 11. 

    EN 10088-3: 1.4435 / X2CrNiMo18-14-3  

- AISI: 316L JIS: 316  

- DIN: 1.4435  

- AFNOR: Z3CND17-12-03/Z3CND18-14-03  

- SIS: 2353  

- BS: 316S11, 316S13, 316S31 

- : 03 17 14 2 
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 8 –   03 17 14 2  % 

C SI Mn P S N Cr Mo Cu Ni max 

≤0,03 ≤1,0 ≤2,0 ≤0,045 ≤0,030 ≤0,11 17,0- 
19,0 

 2,5-  
3,0 

- 12,5-  
 15,0 

 

:  
-   : 138 , 150 , 205 , 265   

-  -  : 475 340   

-   : 50 – 320   

-  : 4,5 – 32   

-  : 12,4 – 28  

- /  : 7 – 250   

- /  : 50 – 160   

- /  : 2 – 57   

-  : 0,8 – 130   

-  : 2 – 50   

-  : 2 – 55  

-  : 13  – 22   

-  : 1 – 60 2  

-  : 65 – 700  

-  : 50 – 750  

 :  

-   (µr< 1,1). 

-     .  

-    500-700°C. 

     : 

-   :      
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-    :  

-     :  

-  :   

-  :  (     

) 

- :  

  : 

-    

-  

-    

-    

   : 

   :   1000 – 1100 °     

     . 

 9 –     

 /  .  

 

 

Rm 

/ 2 

 

 

Rp0,2 

/ 2 

 

  

5% 

 

 

KCV,  

ё , 

 

1.4435 EN 10088-3, 1995  /  , , k13 

  

 

 650 – 

850 

≥ 300 ≥ 40 ≥ 100 ≤ 250 

1.4435 EN 10088-3, 1995  /    .   

  

  

 

≤ 10 
600 – 

950 
≥ 400 ≥ 25 ( .) - 
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  9 
 10 < Ø ≤ 16 600 – 

950 
≥ 400 ≥ 25 ( .) - 

 

16 < Ø ≤ 40 500 – 

850 
≥ 235 ≥ 30 ( .) 

≥ 100 

( .) 

 

40 < Ø ≤ 63 500 – 

850 
≥ 235 ≥ 30 ( .) 

≥ 100 

( .) 

 

63 < Ø ≤ 160 500 – 

700 
≥ 235 ≥ 40 ( .) 

≥ 100 

( .) 

 

160 < Ø ≤ 

250 

500 – 

700 
≥ 235 ≥ 30 ( .) 

≥ 60 

( .) 

 

1.4435 EN 10088-3, 1995   (2 )       

+C500 500 – 700      

+C600 600 – 800      

+C700 700 – 900      

+C800 800 – 1000      

+C900 900 – 1100      

+C1000 1000 – 1250      

+C1100 1100 – 1350      

+C1200 1200 – 1450      

+C1400 1400 – 1700      

+C1600 1600 – 1900      

+C1800 1800 – 2100      

1.4435 EN 10088-3, 1995   (2D). 

  ( . .       5%)  

     50  . 

  

  

 

0,05 < Ø ≤ 

0,10 

≤ 1100  ≥ 20   

0,10 < Ø ≤ 

0,20 

≤ 1050  ≥ 20   

 0,20 < Ø ≤ 

0,50 

≤ 1000  ≥ 30   

0,50 < Ø ≤ 

1,0 

≤ 950  ≥ 30   
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  9 
 1,0 < Ø ≤ 3,0 ≤ 900  ≥ 30   

3,0 < Ø ≤ 5,0 ≤ 850  ≥ 35   

5,0 < Ø ≤ 

16,0 

≤ 800  ≥ 35   

 

 10 –     Rp0,2  Rp1,0  

      

 100°C  150°C  200°C  250°C  300°  350°C  400°C  450°C  500°C  550° 
Rp0,2  165  150  137  127  119  113  108  103  100  98 
Rp1,0  200  180  165  153  145  139  135  130  128  127 

 11 –   

   t = 20°C: 7980 / 3 
: 7980 / 3 

    t = 
20°C: 750 µΏ.  

: 15 / . °C 
 ё   20°C ( /  K): 500 

 :  

   : 

20 - 100 °C 16,0 • 10-6 /  • °C 
20 - 200 °C 16,5 • 10-6 /  • °C 
20 - 300°C 17,0 • 10-6 /  • °C 
20 - 400 °C 17,5 • 10-6 /  • °C 
20 - 500 °C 18,0 • 10-6 /  • °C 

 

 : 

                

 ( ,    ),     

       ,   

   .      

  .           

     ,   ё 

   : AFNOR NF 05-159;ASTM A262-75. 

Practice E; DIN 50914.        

 03 17 14 2  1.4435     

   .     
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: 

              1150 - 1180°C,   

    1180 - 950 °C    

     ,    

 ,       

 . 

: 

           03 17 14 2   .   

  ,    E316L 

(   ), ER316L (   TIG), ER316LSi (TIG/MIG) 

 Novonit® 4430.   150 °C.  

    ,     

        

  .    ,  

   ,     

 ,     ,  

   . 

4   

 

4.1   

         

 ,      .  

      . 

     .      . 

24      X12  5950-63 [23].      
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 24 –    

 

      : 

𝐹 = , · · ² · 𝐿· 𝑉                                                                                                  

 F –       ( , );  

S –     ( );  

V –   ( ); 

L –     ( );  

TS–       ( / ²);  
 𝐹 = , · , · ² ·· = ,  т.                                                                      

 

   ,      

  1,78 . 
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4.2   
 

       

 ,     . 

   ,    

    ,  

    . 

      

    . 

      ,    

   ,    

 . 

   :   1050 - 1100 °  (   

03 17 14 2  1100 - 1120 ° ),      . 

           

16  = 16-18 . 

      10     . 

        

  . 

        

       

 :   900 ± 10 ° ,  30 ,   

. 

 

4.3      
 

          

         45 . 25. 

       

. 
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   1050-88 [24]  30 30.  

        

   6 13 .     ,  

        . 

 

 

                                

 

 25 –   

 
       

. 

     

 TIG  -251, AC/DC, (    

" "),    ( )     

(TIG)   (DC)    ( )     

. 

         

   ,    

. 

       

 .      

      . 
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   . 

           -   . 

     6 .   

     .     

, 350 – 450 .     , 250 – 

350 .       12. 

 

 12 –    

 : 

,  
 

 . 

 

 

 

 

 

  

 

OK Autrod 308LSi (OK 

Autrod 16.12)  

 

  

   

 

  c 

  ~18% 

  ~ 8%  

03 17 14 2, 03 18 11, 

06 18 11, 08 18 10 , 

12 18 10 , 304  . .  

   

(Ar).  

 308 L Si  

  

. 

 

  

ER 308L Si / AWS 

A5.9 

G 19 9 L Si / EN 

12072 

 : 

.-06 19 9 , 

.-01 18 10, 

.-01 19 9 

 < 0,03 

Si 0,8 

Mn 1,7 

Cr 20,0 

Ni 10,0 

  

370  

  

620  

 36% 

CV 

+20°  110  

- 60°  90  

-196°  60  
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 ,   

  

  . 

   

 

, 

 

  

, , 

  . .. 

 = (+). 

  

   

        

,         

 .    ,  

 ,    .  

    .      

    ,   

         

   .       

26.  
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  12 
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