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 �  �
 150  300 
 .

 :
 

  
   

  .
   

  � 
  .

   � 
   

 .
    �

   510
.

   �
    

 
 .

 ,    
    ,

    
    :

www.smt.sandvik.com

8



 

 , B 450
  2.0, 2.4, 3.2, 4.0, 5.0 . 

 28 .   . 
  .   

   .

Sanpac

  0.8, 1.0, 1.2, 1.6 . 
  510 .   450 

820 .    150  300 .

 , BS 300

  0.8, 1.0, 1.2, 1.6 . 
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  .  
 .   
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  1.0, 1.2, 1.6, 2.0, 2.4, 3.2, 4.0, 5.0
.  1000 .   5 .  

 .  .

 , S 100

  . 1.0 . 
 1 .   .

 , S 200

  .1.0 . 
 5 .  .
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Sandvik   ( ), %

AWS 
a

EN 12072

ER G/W/P/S 
b

C Si Mn Cr Ni Mo

  

19.9.L 308L 19 9 L < 0.025 0.4 1.8 20 10 � �

19.9.LSi 308LSi 19 9 L Si < 0.025 0.9 1.8 20 10.5 � �

19.9.Nb 347 19 9 Nb 0.03 0.4 1.3 19.5 9.5 � Nb > 12xC

19.9.NbSi 347Si 19 9 Nb Si 0.04 0.9 1.2 19.5 10 � Nb > 12xC

19.12.3.L 316L 19 12 3 L < 0.020 0.4 1.8 18.5 12.5 2.6 �

19.12.3.LSi 316LSi 19 12 3 L Si < 0.025 0.9 1.8 18.5 12.5 2.6 �

19.13.4.L 317L 19 13 4 L < 0.020 0.4 1.8 19 13.5 3.6 �

19.12.3.Nb 318 19 12 3 Nb 0.04 0.4 1.5 18.5 11.5 2.6 Nb > 12xC

19.12.3.NbSi "318Si" 19 12 3 Nb Si 0.04 0.9 1.2 18.5 12.5 2.6 Nb > 12xC

18.8.Mn (307) 18 8 Mn 0.08 0.9 7.0 18 8 � �

18.8.CMn "307C" 18 8 Mn 0.15 0.4 7.0 18 8 � �

24.13.L 309L 23 12 L < 0.020 0.4 1.8 23.5 13.5 � �

24.13.LSi 309LSi 23 12 L Si < 0.025 0.9 1.8 23.5 13.5 � �

24.13.LHF 309L 23 12 L < 0.015 0.3 1.8 24 13 � �

24.13.Si 309Si 22 12 H 0.09 0.9 1.8 23.5 13 � �

22.15.3.L (309LMo) 23 12 2 L < 0.025 0.4 1.5 21.5 15 2.7 �

25.20.C 310 25 20 0.12 0.3 1.8 26 21 � �

29.9 312 29 9 0.10 0.4 1.8 30.5 9 � �

 

22.8.3.L 2209 22 9 3 N L < 0.020 0.5 1.6 23 9 3.2 N=0.16

25.10.4.L � 25 9 4 N L < 0.020 0.3 0.4 25 9.5 4.0 N=0.25

29.8.2.L � � < 0.020 0.3 1.0 29 7 2.2 N=0.35

22.12.HT � � < 0.10 1.7 0.5 21 10 � N=0.17

28.34.HT � � 0.04 0.7 1.8 27.5 35 � N=0.15

25.20.L � � < 0.020 0.2 1.8 24.5 20.5 < 0.30 �

25.22.2.LMn (310LMo) 25 22 2 N L < 0.020 < 0.2 4.5 25 22 2.1 N=0.13

20.25.5.LCu 385 20 25 5 Cu L < 0.020 0.4 1.8 20 25 4.5 Cu=1.5

27.31.4.LCu 383 27 31 4 Cu L < 0.020 < 0.2 1.8 27 31 3.5 Cu=1.0

Sanicro 60 NiCrMo-3 � < 0.030 0.2 0.2 22 > 60 9.0 Nb=3.5, Fe < 1.0

Sanicro 68HP NiCrFe-7 � < 0.030 0.2 0.5 29 > 58 � Fe=10

Sanicro 72HP NiCr-3 � < 0.030 0.1 3.0 20 72.5 � Nb=2.6, Fe < 1.0

a) (xxx) =  ; "xxx" =  ,  .
b) G = MIG ; W = TIG ; P =   ; S =    .

          /      
TÜV, DB, Controlas, UDT, DNV.  ,     Sandvik    .
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Sandvik

AWS ER

EN 12072 
a

  20
0

19.9.L

308L

19 9 L

MIG

TIG

PAW

SAW

Rp0.2

Rm

A

KV

390 MPa

600 MPa

34%

135 J

   Cr-Ni ,
  ,

, 304, 304L, 321  347,  
   350°C.      Cr

  . 19% Cr.   
 - 269°C,     .

  
,  

 ,
 .

19.9.Lsi

308Lsi

19 9 L Si

MIG

TIG

PAW

Rp0.2

Rm

A

KV

390 MPa

600 MPa

42%

120 J

  Cr-Ni  ,
  ,

, 304, 304L, 321  347,   
   350°C.    Cr

  . 19% Cr.   
- 269°C,      ..

  
,  

 ,
 .

19.9.Nb

347

19 9 Nb

MIG

TIG

PAW

SAW

Rp0.2

Rm

A

KV

400 MPa

610 MPa

42%

150 J

  Cr-Ni , , 321 
347.    Nb, 19.9.Nb

    
   400°C. 

     ,
     

.       
  .

  
,   Nb,

 ..

19.9.NbSi

347Si

19 9 Nb Si

MIG

TIG

PAW

Rp0.2

Rm

A

KV

400 MPa

610 MPa

35%

110 J

    Cr-Ni
, , 321  347.  

  Nb, 19.9.NbSi    
     

400°C.

  
,   Nb,

 

19.12.3.L

316L

19 12 3 L

MIG

TIG

PAW

SAW

Rp0.2

Rm

A

KV

410 MPa

610 MPa

35%

110 J

  Cr-Ni-Mo  Cr-Ni ,
  ,

, 316, 316L  316Ti,    304, 304L, 321 
347,     400°C. 

  Cr   . 19% Cr.

  
,   

 C,
 .

  Mo   
 .

19.12.3.Lsi

316Lsi

19 12 3 L Si

MIG

TIG

PAW

Rp0.2

Rm

A

KV

400 MPa

610 MPa

37%

130 J

  Cr-Ni-Mo  Cr-Ni ,
  ,

, 316, 316L  316Ti, a    304, 304L, 321 
347,      400°C. 

   Cr    . 19% Cr.

  
,  

  C,
 .

  Mo  
 .

19.13.4.L

317L

19 13 4 L

MIG

TIG

PAW

SAW

Rp0.2

Rm

A

KV

380 MPa

600 MPa

47%

140 J

  Cr-Ni-Mo ELC , ,
316L  317L,    

 ,  . .   
-  .

  
  

  ,
  

Mo.  
  

 
     19.12.3.L

-      Mo.
 

 
    C.

19.12.3.Nb

318

19 12 3 Nb

MIG

TIG

PAW

SAW

Rp0.2

Rm

A

KV

400 MPa

610 MPa

36%

135 J

   Cr-Ni-Mo  Cr-Ni ,
  ,

, 316, 316L  316Ti,    304, 304L, 321 
347,     400°C.

  
,   Nb,

 .
  Mo  

 
.

19.12.3.NbSi

"318Si"

19 12 3 Nb Si

MIG

TIG

PAW

Rp0.2

Rm

A

KV

400 MPa

610 MPa

35%

110 J

  Cr-Ni-Mo  Cr-Ni ,
  ,

, 316, 316L  316Ti,    304, 304L, 321 
347,     400°C.

  
,    Nb, 

 .
  Mo  

 
..

18.8.Mn

(307)

18 8 Mn

MIG

TIG

PAW

SAW

Rp0.2

Rm

A

KV

460 MPa

650 MPa

41%

140 J

   ,  ,
   Mn    

, , 303.    Cr
  . 18% r, . .  

.    
 .

   
  

.

a)  G/W/P/S  EN 12072,  G = MIG ; W = TIG ; P =   ; S =   
.

b) MIG =         TIG =      
, PAW =   , SAW =    .
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Sandvik

AWS ER

EN 12072 
a

  20
0

18.8.CMn
"307C"
18 8 Mn

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

460 MPa
650 MPa
42%
150 J

  ,  ,
   Mn    

, ,303.    Cr
  . 18% r, . .  

.   
 .

  
,  

 .

24.13.L
309L
23 12 L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

400 MPa
600 MPa
40%
140 J

  Cr-Ni    309 , 
 .     Cr . 

   . .  
    

      320°C. 
    

  304L.

  
,  

 .

24.13.Lsi
309Lsi
23 12 L Si

MIG
TIG
PAW

Rp0.2

Rm

A
KV

400 MPa
600 MPa
35%
140 J

  Cr-Ni   309,  
 .    Cr ,  . . 

 .

  
,  

 .

24.13.LHF
309L
23 12 L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

410 MPa
600 MPa
40%
140 J

  , ,  
    

   
   300°C.   Cr-Ni 

 309,   .  , 
      

24.13.L.   
 .

  
,  

 .

24.13.Si
309Si
22 12 H

MIG
TIG
PAW

Rp0.2

Rm

A
KV

400 MPa
640 MPa
35%
115 J

  Cr-Ni   304  309,
  . .   

 , ,   
   .

    Cr , , 
 .

  
,  

 . 
  

   950°C.

22.15.3.L
(309LMo)
23 12 2 L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

400 MPa
600 MPa
40%
140 J

  Cr-Ni  Cr-Ni-Mo  304,
309  316    ,

,   -  .
  ,   Mo

 .   ,
    Mo    

 .

  
,  

 .

25.20.C
310
25 20

MIG
TIG
PAW

Rp0.2

Rm

A
KV

390 MPa
590 MPa
43%
175 J

    Cr-Ni  
310.

 
    1100°C.

29.9
312
29 9

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

520 MPa
730 MPa
25%
100 J

  ,  
    .

 ,      
     .

    .

 
   

1100°C.  
  

 .
22.8.3.L
2209
22 9 3 N L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

600 MPa
750 MPa
25%
160 J

     Sandvik
3RE60, SAF 2205  SAF 2304   

 .

  
  

. 
 

 
,    ,

  H 2 S  .
25.10.4.L
�
25 9 4 N L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

650 MPa
850 MPa
25 %
160 J

    Sandvik
SAF 2507    

.      SAF 2205
      25% Cr, 

    .

 ,
   -

  
,  22.8.3.L.

a)  G/W/P/S  EN 12072,  G = MIG ; W = TIG ; P =   ; S =   
.

b) MIG =         TIG =      
, PAW =   , SAW =    .
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Sandvik

AWS ER

EN 12072 
a

  20
0

29.8.2.L
-
-

MIG
TIG
PAW

Rp0.2

Rm

A
KV

700 MPa
870 MPa
25%
180 J

   
Sandvik SAF 2906     .

 
,  

 
  , 

22.8.3.L.
22.12.HT
-
-

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

400 MPa
580 MPa
35%
120 J

   Cr-Ni   Sandvik 253MA
    .

  
    1150°C.

28.34.HT
-
-

MIG
TIG
PAW

Rp0.2

Rm

A
KV

410 MPa
600 MPa
30%
20 J

  Cr-Ni  Sandvik  353MA 
   .

 
     1200°C.

25.20.L
-
-

MIG
TIG
PAW

Rp0.2

Rm

A
KV

380 MPa
590 MPa
37%
120 J

  r-Ni  Sandvik 2RE10 
 o  , 

   ,
,  

  
  

, ,  
.  

  
 

 , 
  Cr  Ni

25.22.2.LMn
(310LMo)
25 22 2 N L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

335 MPa
575 MPa
42%
120 J

  Cr-Ni-Mo , 
  , , Sandvik

2RE69     ,  
   316L.  Cr-Ni 

Cr-Ni-Mo , 304L, 304LN  316L, 316LN, 
           -269°C  /
   

.

 
  

.  
 

  ,
 19.12.3.L.  
   

.
20.25.5.Lcu
385
20 25 5 Cu L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

400 MPa
540 MPa
35%
120 J

   
Ni-Cr-Mo-Cu  904L    

.

 
 

  
 , 

     ,
,  ,  

 . 
 , 

19.13.4.L.
27.31.4.Lcu
383
27 31 4 Cu L

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

360 MPa
540 MPa
35%
165 J

     . .
Sandvik Sanicro 28,  825   

.

  
,  , 

  .
 

,  
 

  ,  
 20.25.5.LCu.

Sanicro 60
NiCrMo-3
-

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

430 MPa
670 MPa
42%
150 J

  625,  825   
.   ,

,      Ni-
Cr-Mo .     9% Ni  

 . 254 SMO   6%
MoN  .  

  .

 
 . 

 
 

   
 . 

  
   1100°C.

Sanicro 68HP
NiCrFe-7
�

TIG
PAW

Rp0.2

Rm

A
KV

420 MPa
650 MPa
38%
180 J

  690   600.   
 .

 
  ,  

  
  ,   Sanicro

72HP.
Sanicro 72HP
NiCr-3
�

MIG
TIG
PAW
SAW

Rp0.2

Rm

A
KV

390 MPa
660 MPa
45%
245 J

  800,  800 ,  600  
  .     9% Ni

    .
  , ,

      
   ,.Ni-

Cu       Ni-Cu
     .

 
 

   
  C   

 Cr, 
  

 .
 

    1175°C.
a)  G/W/P/S  EN 12072,  G = MIG ; W = TIG ; P =   ; S =   

b) MIG =         TIG =      
, PAW =   , SAW =    . 13



 

 
 Ni

  MIG

Ar ( ) ( ) ( )  a

He ( ) ( ) ( )  a

Ar + He ( ) ( ) ( )  a

Ar + (1-3)% O2  b  b  b  c  b

Ar + (1-3)% CO2 
d

 e  e  e  c  e

Ar + 30% He + (1-3)% O2  f  f  f  c  f

Ar + 30% He + (1-3)% CO2 
d

 f  f  f  c  f

Ar + 30% He + (1-2)% N2  g

  TIG

Ar

He

Ar + He  h

Ar + (2-5)% H2  i  i  I

Ar + (1-2)% N2

Ar + 30% He + (1-2)% N2

a) Ar      MIG

b)     ,    Ar

c)   22.12.HT   27.31.4.LCu,   Ar 

d)           

e)     ,    Ar.   ,   Ar + (1-3)% O2

f)     ,    Ar.   ,   Ar + (1-3)% CO2

g)     

h) Ar + 30%        Ar

i)    .   .         .

 

   
   

   ,
,   

  
 

.    
  

 .
    

  
,   

,   
 .  

  .
   

,  
 .

 

  MIG

   ,
  

 
   MIG.

  
   MIG.

   
  MIG  

 -  (Ar)   (He), 
  . ,

  
(O2)      (CO2)

   -

  , 
    

  . 
  

 ,  
  (H2).

 
  

    MIG,
  

    .

TIG    

    
TIG      

 .     
(N2)  /  (H2) 

 ,  
 .  ,

  
  

  
 .

,   ,
  

  . 
  ,  

  
.
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   ,

   

TIG  

,    . 

   

    , 

  , 

,  

     

 .

  

  , 

  

     

   

    

 . 

   ,

 20 ppm O2 

   .  

,  ,  

  

 

.

   

  

   

.    (90% N2 + 10%

H2)  

  

 .  

 , H2, 

   

   . 

   

  ,  

    

.

    

   .

  ,

,    24.

    

     

"  " 

 24.
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