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1

1.1  1. 

 ( ).

 1 

 1 , , ,

, 5,0 6,0 7,0 8,0 9,0
114 13,44 15,98 18,47 - - 
146 17,38 20,71 23,99 27,22 -
159 18,99 22,64 26,24 29,79 -
168 20,10 23,97 27,79 31,56 -
219 26,39 31,52 36,60 41,63 -
245 - 35,37 41,09 46,76 -
273 33,05 39,51 45,92 52,28 -
325 39,46 47,20 54,90 62,54 70,14
377 - 54,90 63,87 72,80 81,68
426 - 62,15 72,33 82,47 92,55
530 77,54 90,29 102,99 115,64
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 3

, % 

S P N Ni Cu C Mn Cr Si V Al 

20 0,22  0,65 0,30 
0,17-0,37 0,04-0,15 0,02-0,05 0,005 0,018 0,008 0,30 0,30 

09 0,12 0,7 0,30  0,7 
0,04-0,12 0,02-0,05 0,005 0,018 0,008 0,30 0,30 

13 0,15 0,7 0,5-0,7 0,17-0,37
0,04- 
0,09 

0,02-0,05 0,005 0,018 0,008 0,30 0,25 

1  Ti  Nb 
0,03  0,04%, .  +0.01%. 
2.  09  0,4%  0,3% 
3 .
4.  Nb+V+Ti  0,15%.
5.  2ppm.
6.  30 ppm.
7.  0,010%,  0,001%,  0,001%,  0,001%, 

 0,001%,  0,001%.
8.  6  7 .

2.1.2
,  3,  4. 

 4 

, % 
+0,01
+0,05
+0,05
+0,001
+0,002
+0,003

2.1.3
, ,  0,40% 

0,24% .

1556
CuNiTiNbVMoCrMn

CC

10153020
VNiSiCuCrMn

C ,

 C, Mn, Mo, Ni, V, Cu, Si, Ti, Nb – . , , -
, , , -

.

2.1.4 ,
 1778 ( 4),  1 

2,5 .
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2.1.5         
   NA E TM0284.    -

        CLR – 6%, CTR – 3% .

2.1.6         -
      NACE TM0177    0,5 

/       20  09   0,4 /     13 .

2.1.7        . . 2.1.6  
    ( ).   
 ( )      -

.

2.1.8           
(  ,  H2S   HCl)    4,0 /  

    (  ).

2.1.9     . . 2.1.1-2.1.4  -
-   .

2.1.10      -
  .     -

 . . 2.1.5-2.1.8     3-     
.        ,   

 10 .       
 .

2.1.11.        -
     3- ,   

 .      -
    . . 2.1.10. 

2.1.12       9    1  5639, -
-       2    5640. 

2.2    .
    , -

 ,       
    .

2.2.1 , :
20 48;
09 , 13 52.

2.2.2  168-530 -
- .  114, 

159 ,
.

2.2.3
,  5. 
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(52)

, 0,2, / 2

( / 2),
330
(34)

350
(36)

350
(36)

0,2 / , 0,89 0,89 0,89

, 5,
, % 

20 20 20

, HRB 92 92 92

,
/ 2 ( . / 2) KCV –40 C

49
(5)

78,4
(8)

78,4
(8)

,
/ 2 ( . / 2) KCU –60 C

49
(5)

78,4
(8)

78,4
(8)

-

KCV  –40 C ,
, % 

50 50 50

1.
6

2.  KCV -
.

. -
.

2.2.4
.

2.2.5 ,
 KCV ( ) -

 40 C
.

2.2.6  9  1  5639, -
-  2  5640. 

2.2.7 , , , ,
, . , , - , -

, , ,
.

,
 ( ),  ( )

.
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: ( ,
.)

2.2.8 -
. ,

.

2.2.9 , , .

2.2.10  ( ) .

2.2.11  100% -
.

2.2.12  3845 
,  0,95 ,

 114  20,0  (200 / 2),  146  159  – 30,0 
 (300 / 2).  6. 

 6 
,  ( / 2),

,
48 52

146  5,0 21,2(212) 22,5(225) 
146  6,0 25,8(258) 27,3(273) 
159  5,0 19,4(194) 20,5(205) 
159  6,0 23,5(235) 24,9(249) 
159  7,0 28,3(283) 29,9(299) 
168  5,0 18,3 (183) 19,4 (194) 
168  6,0 22,2 (222) 23,5 (235) 
168  7,0 26,6 (266) 28,2 (282) 
168  8,0 30,3 (303) 32,0 (320) 
219  5,0 13,8 (138) 14,7 (147) 
219  6,0 16,8 (168) 17,7 (177) 
219  7,0 20,0 (200) 21,2 (212) 
219  8,0 22,7 (227) 24,1 (241) 
245  6,0 14,9 (149) 15,8 (158) 
245  7,0 17,8 (178) 18,8 (188) 
245  8,0 20,2 (202) 21,4 (214) 
273  5,0 11,0 (110) 11,7 (117) 
273  6,0 13,3 (133) 14,1 (141) 
273  7,0 15,9 (159) 16,8 (168) 
273  8,0 18,0 (180) 19,0 (190) 
325  5,0 9,2 (92) 9,7 (97) 
325  6,0 11,1 (111) 11,8 (118) 
325  7,0 13,2 (132) 14,0 (140) 

https://chelmetgroup.ru/

https://chelmetgroup.ru/


 1383-010-48124013-03 8

 6 
,  ( / 2),

,
48 52

325  8,0 15,0 (150) 15,9 (159) 
325  9,0 17,2 (172) 18,2 (182) 
377  6,0 9,5 (95) 10,1 (101) 
377  7,0 11,3 (113) 12,0 (120) 
377  8,0 12,8 (128) 13,6 (136) 
377  9,0 14,7 (147) 15,5 (155) 
426  6,0 8,4 (84) 8,9 (89) 
426  7,0 10,0 (100) 10,6 (106) 
426  8,0 11,3 (113) 12,0 (120) 
426  9,0 12,9 (129) 13,7 (137) 
530  6,0 6,7 (67) 7,1 (71) 
530  7,0 8,0 (80) 8,5 (85) 
530  8,0 9,0 (90) 9,5 (95) 
530  9,0 10,3 (103) 10,9 (109) 

-
, :

-  219, 273  325, 377  – 12,0  (120 / 2);
-  426  – 10,7  (107 / 2);
-  530  – 6,5  (65 / 2).

2.2.13  377 -
 8695. -

 0  90 .

:

-  2/3 ,
;

-  1/3 , -
;

- , -
.

2.2.14  426-530 
 6996.  90 .  XXVIII. 

, -
.

2.2.15 , -

-
 7. 

2.2.16 -
 NACE TM0177  ( ).
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 CTR  3%. 

2 -
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 01 77, 

-
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 35 
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 20  09
0,4 / -
 13

2.  , 
 H2S  
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4,0 /
( )

         -    
          

.

2.2.17.        -
   NA E TM0284.        

  CLR – 6%, CTR – 3% .

3     

3.1   .       -
,   ,   ,     -

    ( ).
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100  –  530 .
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-
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3.5  273, 325, 377, 426  530 -
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.
 114 – 245 

 10006 .
,  90 .

3.6 -
 6  9454  1  3 -

 11  13.  219 -
.

-
. -

 9,8 / 2 (1 . / 2) – ,
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.
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 168 
 246-19-01. 

3.8
 KCV ( ) ,  6. 

3.9  9013 , -
,  90 .

3.10
100%.  219-530

 2,  114 – 245  -  3. 

3.11  3845 
 10 .

3.12  8695. 

3.13  6996. -
 10 

.

3.14 -
.

.
 12344 –  12354, 

 22536.0 –  22536.12. 
 7565. 

3.15
 6507 ,
.

3.16 -
, .

.

3.17  1 
 8026 

 2-034-225. 

3.18 -
 427 

. -
.

3.19
 2-034-225. 

3.20 -
 2-034-225  6507. 

3.21  5378 -
.

3.22  427. 

3.23

NACE TM0284 ,  « ».
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3.24         -
        

NACE TM0177 

3.25       :    
 NACE TM0177,  H2S   ,  H2S  

 HCl     9.905 

3.26        
.

       
   2  

3.27  ,       3.23 – 3.25 
,        

л  
3.28      ( . . 2.1.7-2.1.9) 
   -  .

4 , , ,  
 

4.1       100  1500       
   :

-     - ;
-  ;
-  
-  ;
-    ;
-  .

4.2 , ,     

 10692. 
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- ,      ;
-  ;
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-   ,       -
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-
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-  ( , ,

);
- ;
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 1

, /

HCO3
-  2,0 

Ca++  40,0 

Mg++  10,0 

Cl-  180,0 

Na+ + K+ 100,0

SO4
--  6,0 

  338,0 

, /

O2  3,0 

CO2  300 

H2S  500 
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 219 – 530 ,
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 219 – 530 -

.

, .
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-
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 4 

,

, ,

 427-75 3.18, 3.22 
 1497-84 3.5 
 1778-70 2.1.4 
 3845-75 2.2.12, 3.11 
 5378-88 3.21 
 5639-82 2.2.6 
 5640-68 2.2.6 
 6507-90 3.15, 3.20 
 6996-66 2.2.14, 3.7, 3.13 
 7565-81 3.14 
 8026-92 3.17 
 8695-75 2.2.13, 3.12 
 9013-59 3.9 
 9454-78 3.6 
 10006-80 3.5 
 10692-80 4.2 
 12344-88 – 

-  12354-81 
3.14

 19903-74 1.4 
 9.908-85 3.25 
 22536.0-87 –

-  22536.12-88 
3.14

NACE  0177-96 2.1.6,  7 , 3.4, 3.24 
NACE  0284-96 2.1.5,  7, 2.2.17, 3.4, 3.23 

 246-19-01 3.7 
 2-034-225-87 3.17, 3.19, 3.20 

https://chelmetgroup.ru/

https://chelmetgroup.ru/


 1383-010-48124013-03 18

 5 

,

-

 125 – 
 500 

0 – 500  6507-90 
,

 25 0 – 25  6507-90 -
, -

-

20 2  0 – 20000  7502-89 
 1000 0 – 1000  8026-92 

1
 4 -  2-034-225 

1
 2 -  2-034-225 -

-

 - 0 - 180  5378-88 

150 0 – 150  427-75 -

 – 30  0 – 30  10708-82 

EU - 40 - - 

 250 
 – 2

0 – 250 / 2

-
 18140-84 
 13717-84 

 – ,
,
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