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Avesta
Welding


Welding wire TIG


For welding steels such as
Outokumpu EN ASTM BS NF SS


AVESTA P5 is primarily used when surfacing unalloyed or low-alloy steels and when joining 
molybdenum-alloyed stainless and carbon steels.


Standard designations
EN ISO 14343 W 23 12 2 L
AWS A5.9 (ER309LMo)*


* Cr lower and Ni higher than standard.


Characteristics and welding directions 
AVESTA P5 is a molybdenum-alloyed wire of
the 309MoL type, which is primarily 
designed for surfacing low-alloy steels and in
dissimilar welding between stainless steels
and low-alloy steels ensuring a high resistance
against cracking. It can also be used for 
welding high-strength steels such as Hardox®


and Armox®. When used for surfacing, the
composition is more or less equal to that of
ASTM 316 from the first run.


Shielding gas
Ar (99.95%) or Ar with an addition of 20 – 30%
helium (He) or 1 – 5% hydrogen (H2).
Gas flow rate 4 – 8 l/min. 


Chemical composition, wire
(typical values, %)


C Si Mn Cr Ni Mo
0.02 0.35 1.5 21.5 15.0 2.7


Ferrite 9 FN DeLong
8 FN WRC-92


Mechanical Typical Min. values
properties values (IIW) EN ISO 14343


Yield strength Rp0,2 470 N/mm2 350 N/mm2


Tensile strength Rm 640 N/mm2 550 N/mm2


Elongation A5 30 % 25 %
Impact strength KV
+20°C 140 J
–40°C 90 J


Hardness 210 Brinell


Interpass temperature: Max. 150°C.


Heat input: Max. 2.0 kJ/mm.


Heat treatment: Generally none. 
For constructions that include low-alloy 
steels in mixed joints, a stress-relieving 
annealing stage may be advisable. However,
this type of alloy may be susceptible to
embrittlement-inducing precipitation in the
temperature range 550 – 950°C. Always 
consult the supplier of the parent metal or
seek other expert advice to ensure that the
correct heat treatment process is carried out. 


Structure: Austenite with 5 – 10% ferrite.


Scaling temperature: Approx. 950°C (air).


Corrosion resistance: Superior to 316L. 
The corrosion resistance obtained on the first
layer when surfacing corresponds to that of
ASTM 316.


Approvals
• CE • DB • DNV • TÜV


P5


Welding data


Diameter, mm Current, A Voltage, V


1.20 60 – 80 9 – 11
1.60 80 – 110 10 – 12
2.00 100 – 130 14 – 16
2.40 130 – 160 16 – 18
3.20 160 – 200 17 – 19
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BÖHLER CM 2-IG
EN ISO 21952-A:  W CrMo2Si 
EN ISO 21952-B:  W G2C1M3 
AWS A5.28:   ER90S-G 
   ER90S-B3 (mod.) 
AWS A5.28M:  ER62S-G 
   ER62S-B3 (mod.) 
W. No.:   1.7384 
 


GTAW rod, low-alloyed,


high temperature


Description 
GTAW rod for 2.25% Cr 1% Mo alloyed boiler, plate and tube steels as well as in oil refineries. 
Preferably used for base metal 10CrMo9-10 (ASTM A335 P22). Approved in long-term condition up to 
+600°C service temperature. Also for similarly alloyed quenched and tempered steels as well as case 
hardening steels. The weld metal meets all prerequisites for reliable long term creep properties without 
embrittlement due to very low content of trace elements. Brucato 15 ppm. Very good operating 
characteristics. *For step- cooling applications we can offer special products. 


Typical Composition of Welding Rod 
 C Si Mn Cr Mo P As Sb Sn  


wt-% 0.08 0.6 0.95 2.6 1.0 0.010 0.010 0.005 0.006  


Mechanical Properties of All-weld Metal 
 a   
yield strength Re N/mm2 (MPa): 
tensile strength Rm N/mm2 (MPa): 
elongation A (L0=5d0) %: 
impact work ISO-V KV J +20°C: 
 


470 (420) 
600 (520) 
23 (22) 
190 (47) 


  


 a  annealed, 720°C/2 h/furnace down to 300°C/air – shielding gas Argon 


Operating Data 
shielding gas: 100% Argon   
rod marking: 
 front:  W CrMo2 Si 
 back: 1.7384 
 
 


ø mm 
1.6 
2.0 
2.4 
3.0 


  


 


Preheating and interpass temperature 200-350°C. Tempering at 700-750°C at least 1 hr 
followed by cooling in furnace down to 300°C and still air.  


Base Materials 
high temperature steels and similar alloyed cast steels, similar alloyed case hardening steels, nitriding 
steels  


1.7380 10CrMo9-10, 1.8075 10CrSiMoV7, 1.7379 G17CrMo9-10 


ASTM A335 Gr. P22, A217 Gr. WC 9 


Approvals and Certificates 
TÜV-D (1564.), TÜV-A (89), SEPROZ, CE 


Same Alloy Filler Metals 
SMAW electrode: FOX CM 2 Kb  GMAW solid wire: CM 2-IG 
 FOX CM 2 Kb SC* SAW combination: CM 2-UP/BB 24 
        CM 2 SC-UP/BB24 SC* 
*For step- cooling application 


Subject to change without notice  11.09.2008 
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BÖHLER DCMS-IG
EN ISO 21952-A:  W CrMo1Si 
EN ISO 21952-B:  W G1CM3 
AWS A5.28:   ER80S-G 
   ER80S-B2 (mod.) 
AWS A5.28M:  ER55S-G (ER55S-B2 mod.) 
W. No.:   1.7339 
 


GTAW rod, low-alloyed, high temperature


Description 
GTAW rod for 1.25% Cr 0.5% Mo alloyed boiler, plate and tube steels as well as for the welding of quenched and 
tempered and case hardening steels. Preferably used for the steels 13CrMo4-5 or ASTM A335 P11/P12. Approved 
in long-term condition up to +570°C service temperature. Suitable for step- cooling applications. Bruscato 15 ppm. 
The deposit is noted for its good mechanical properties and good toughness. Further, good resistance to cracking, 
when attacked by caustic soda, and the fact that it is suitable for nitriding, quenching and tempering are additional 
features. The values of the creep rupture strength lay within the scatter band of the material 13CrMo4-5. Very good 
operating characteristics.  


Typical Composition of Welding Rod 
 C Si Mn Cr Mo P As Sb Sn  


wt-% 0.11 0.6 1.0 1.2 0.5  0.010 0.005 0.006  


Mechanical Properties of All-weld Metal 
 a1 a2  
yield strength Re N/mm2 (MPa): 
tensile strength Rm N/mm2 (MPa): 
elongation A (L0=5d0) %: 
impact work ISO-V KV J +20°C: 
 


490 (440) 
590 (520) 
25 (22) 
250 (47) 
 


510 (470) 
620 (550) 
22 (19) 
200 
 


 


 a1 annealed, 680°C/2 h/furnace down to 300°C/air – shielding gas Argon 
a2 annealed, 620°C/1 h/furnace down to 320°C/air – shielding gas Argon 


Operating Data 


 


shielding gas: 100% Argon   
rod marking: 
 front:  W CrMo1 Si 
 back: 1.7339 
 


ø mm 
1.6 
2.0 
2.4 
3.0 


  


Preheat, interpass temperature and post weld heat treatment as required by the base metal. 
Preheating and interpass temperature for 13CrMo4-5 (P11/P12), 200-250°C. Tempering at 660-700°C 
at least ½ hr followed by cooling in furnace down to 300°C and still air. 


Base Materials 
similar alloyed high temperature steels and cast steels, case hardening and nitriding steels of similar 
chemical composition, steels resistant to caustic cracking 


1.7335 13CrMo4-5, 1.7262 15CrMo5, 1.7728 16CrMoV4, 1.7218 25CrMo4, 
1.7258 24CrMo5, 1.7354 G22CrMo5-4, 1.7357 G17CrMo5-5 


ASTM A193 Gr. B7, A217 Gr. WC6, A335 Gr. P11 u. P 12 


Approvals and Certificates 
TÜV-D (0727.), TÜV-A (91), SEPROZ, CE 


Same Alloy Filler Metals 
SMAW electrode: FOX DCMS Kb  SAW combination: EMS 2 CrMo/BB 24  
 FOX DCMS Ti     EMS 2 CrMo/BB 24 SC 
GMAW solid wire: DCMS-IG      EMS 2 CrMo/BB 25 
gas welding rod: DCMS   GTAW rod:  DCMS-IG B2 
Flux cored wire: DCMS Ti-FD 
Subject to change without notice  22.04.2008 
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www.boehler-welding.com   


BÖHLER DMO-IG
EN ISO 21952-A:  W MoSi 
EN ISO 21952-B:  W 52 1M3 
EN ISO 636-A:  W2Mo (for rod) 
EN ISO 636-A:  W 46 3 W2Mo 
EN ISO 636-B:  W 55A 3U W1M3 
AWS A5.28:   ER70S-A1 (ER80S-G) 
AWS A5.28M:  ER49S-A1 (ER55S-G) 
W. No.:    1.5424 
 


GTAW rod, low-alloyed, high temperature


(high strength)


Description 
Copper coated GTAW rod for welding in boiler, pressure vessel, pipeline, and crane constructions as 
well as in structural steel engineering. Very tough deposit of high crack resistant, non- ageing. 
Recommended for the temperature range from -30°C to +500 °C. Good copper bonding with low total 
copper content. Very good welding and flow characteristics. 


.Typical Composition of Welding Rod 
 C Si Mn Mo       


wt-% 0.1 0.6 1.2 0.5       


Mechanical Properties of All-weld Metal 
 u a  
yield strength Re N/mm2 (MPa): 
tensile strength Rm N/mm2 (MPa): 
elongation A (L0=5d0) %: 
impact work ISO-V KV J +20°C: 
 -30°C: 


520 (480) 
630 (570) 
27 (23) 
200 (180) 
 (47) 


480 (400) 
570 (520) 
26 (19) 
230 (200) 
 


 


 u untreated, as-welded – shielding gas Argon 
a annealed, 620°C/1h/furnace down to 300°C/air – shielding gas Argon 


Operating Data 


 


shielding gas: 100% Argon   
rod marking: 
 front:  WMoSi 
 back: 1.5424 
 
 


ø mm 
1.6 
2.0 
2.4 
3.0 
3.2 


  


Preheating, interpass temperature and post weld heat treatment as required by the base metal. 


Base Materials 
similar alloyed high temperature steels and cast steels, ageing resistant and steels resistant to caustic 
cracking 
16Mo3, S355J2G3, L320 - L415NB, L320 MB - L415MB, P255G1TH, P235GH, P265GH, P295GH, 
P310GH, P255NH, 16Mo3, 17MnMoV6-4, 22NiMoCr4-7, 20MnMoNi5-5, 15NiCuMoNb5, 20MnMoNi4-5, 
GE240-GE300, 22Mo4, S255N - S460N, P255NH-P460NH 


ASTM A335 Gr. P1, A161-94 Gr. T1, A182M Gr. F1, A204M Gr. A, B, C, A250M Gr. T1, A217  
Gr. WC1 


Approvals and Certificates 
TÜV-D (0020.), KTA 1408.1 (8066.07), DB (42.014.09), ÖBB, TÜV-A (75), BV (UP), DNV (I YMS), CRS 
(3), CE, NAKS 


Same Alloy Filler Metals 
SMAW stick electrode: FOX DMO Kb 
 FOX DMO Ti 
GMAW solid wire: DMO-IG 


Subject to change without notice  16.06.2010 
Flux cored wire: DMO Ti-FD 


SAW combination:      EMS 2 Mo/BB 24 
                                   EMS 2 Mo/BB 25 
Gas welding rod:        DMO 
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BÖHLER Ni 1-IG
EN ISO 636-A: W3Ni1 (for rod) 
EN ISO 636-A: W 46 5 W3Ni1 
EN ISO 636-B: W 55A 5U WN2 
AWS A5.28:  ER80S-Ni1(mod.) 
AWS A5.28M: ER55S-Ni1(mod.) 
 


GTAW rod, low alloyed,


cryogenic application


Description 
Ni-alloyed GTAW rod for welding of offshore pipe work and similar high integrity applications. High 
impact properties down to -50°C. 
 


Typical Composition of Welding Rod 
 C Si Mn Ni 


wt-% 0.07 0.7 1.40 0.9 
 


Mechanical Properties of All-weld Metal 
(*) u   
yield strength Re N/mm2 (MPa): 
tensile strength Rm N/mm2 (MPa): 
elongation A (L0=5d0) %: 
impact work ISO-V KV J +20°C: 
 -50°C: 


500 (≥470) 
600 (≥550) 
25   (≥24) 
150 (≥47) 
       (≥47) 
 


  


(*) u untreated, as-welded – shielding gas Argon 
 


Operating Data 


 


Shielding gas: 100% Argon 
 
rod marking: 
 front:   W3Ni1 
 back: ER80S-Ni 1 (mod.) 
 


ø mm 
1.6 
2.0 
2.4 


 


 


Preheating, interpass temperature and post weld heat treatment as required by the base 
metal. 
 


Base Materials 
High strength steels up to S500N 
Pipe steels: L290MB – L485MB,  
API Spec. 5 L: X52, X56, X60, X65,  
 


Approvals and Certificates 
- 


Subject to change without notice  15.04.2010 
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Thermanit 22/09
GTAW welding rod


C Si Mn Cr Mo Ni N


0.02 0.4 1.7 22.5 3.2 8.8 0.15


Materials


Typical analysis
in %


TÜV-certified duplex stainless steels
1.4462 – X2CrNiMoN22-5-3 and others,
combinations of mentioned steels and ferritic steels up to
S355J, 16Mo3 and 1.4583 – X10CrNiMoNb18-12


Structure Austenite/ferrite


Characteristics
and field of use


Duplex stainless steel; resistant to intercrystalline corrosion and
wet corrosion up to 250 °C (482 °F). Good resistance to stress
corrosion cracking in chlorine- and hydrogen sulphide-bearing
environment. High Cr- and Mo-contents provide resistance to pit-
ting corrosion. For joining and surfacing work with matching and
similar austenitc steels/cast steel grades. Attention must be paid
to embrittlement susceptibility of the parent metal.


Marks W 22 9 3 NL / ER2209


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 600 650 720 25 100


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 22 9 3 N L SS2209 ER2209 ≈1.4462
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Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack
1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20


Polarity = –
Shielding gas (EN ISO 14175) I1


Approvals TÜV (Certificate No. 3343) GL (4462)
ABS DNV
LR


Welding instruction
Materials


Matching/similar
steels/cast steel grades


Postweld heat treatment


Mostly none; if necessary solution
annealing at 1050 °C (1922 °F)/ water


Preheating


None
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Thermanit 25/09 CuT
GTAW welding rod / solid wire


Structure Austenite/ferrite


Characteristics
and field of use


Super duplex stainless steel; resistant to intercrystalline corrosion
(Service temperature: –50 °C up to +220 °C).
Very good resistance to pitting corrosion and stress corrosion
cracking due to the high CrMo(N) content (pitting index ≥40).
Well suited for conditions in offshore application, particularly for
welding of supermartensitic stainless steels (13 % Cr);
extra low hydrogen in the filler material available on request.


Classifications EN ISO 14343-A AWS A5.9 Mat. No.


W 25 9 4 N L ER2594 ≈1.4501


C Si Mn Cr Mo Ni N Cu W


0.02 0.3 0.8 25.3 3.7 9.5 0.22 0.6 0.6


Typical analysis
in %


Marks W 25 9 4 NL


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa % –40 °C


AW 600 650 750 25 80 50


Materials 1.4515 – GX3CrNiMoCuN26-6-3
1.4517 – GX3CrNiMoCuN25-6-3-3
25 % Cr-superduplex steels such as Zeron 100, SAF 25/07,
FALC 100
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Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack
1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20
Spools on request


Polarity = –
Shielding gas (EN ISO 14175) I1


Welding instruction
Materials


Matching/similar
steels/cast steel grades


Postweld heat treatment


Mostly none; if necessary, solution annealing
at 1120 °C (2048 °F)/ water.


Welding of root pass with “thick layer”.
Next two passes with thin layers and low
heat input to avoid precipitation and too
high ferrite content


Preheating


Mostly none


Böhler Schweisstechnik Deutschland GmbH· Unionstr. 1· D-59067 Hamm· +49(0)2381-271-02 page 2/2
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Thermanit 25/14 E-309L
GTAW welding rod


C Si Mn Cr Ni


0.02 0.5 1.7 24.0 13.0


Materials


Typical analysis
in %


TÜV-certified parent metal.
Combinations between 1.4583 – X10CrNiMoNb18-12
and ferritic steels up to S355N.
Joints of and between high-tensile, unalloyed and alloyed
quenched and tempered steels, stainless, ferritic Cr and auste-
nitic Cr-Ni steels, high manganese steels as well as claddings:
for the first layer of chemical resistant weld claddings on ferritic-
pearlitic steels up to fine grained structural steels S500N, in
steam boiler and pressure boiler construction, as well as creep
resistant fine grained structural steels 11NiMoCr4-7 acc. to
leaflet “SEW-Werkstoffblatt” No. 365, 366, 20MnMoNi5-5 and
G18NiMoCr3-7.


Characteristics
and field of use


Stainless; wet corrosion up to 350 °C (662 °F). Well suited for
depositing intermediate layers when welding cladded materials.
Favourably high Cr- and Ni-contents, low C content. For joining
unalloyed/low-alloy steels/cast steel grades or stainless heat resi-
stant Cr-steels/cast steel grades to austenitic steels/cast steel
grades. For depositing intermediate layers when welding the side
of plates clad with low-carbon – non-stabilized and stabilized –
austenitic CrNi(MoN) austenitic metals.


Structure Austenite with part ferrite


Marks W 23 12 L / ER309L


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 430 460 580 30 80


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 23 12 L SS309L ER309L 1.4332
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Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack


1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20


Polarity = –
Shielding gas (EN ISO 14175) I1


Approvals TÜV (Certificate No. 2661) CWB (ER 309L-Si)
GL (4332)


Welding instruction
Materials


Joining: CrNi(MoN)
austenitic steels with
unalloyed/low-alloy steels/
cast steel grades


Joining: CrNi(MoN)
austenitic steels with stain-
less heat resistant Cr-
steels/cast steel grades


Cladded plates and cast
materials with austenitic
CrNi(MoN) overlay


Postweld heat treatment


No Postweld heat treatment above
300 °C (572 °F); risk of carbide
precipitation in weld fusion zone,
loss of toughness, fracturing


According to the parent metals.
Attention must be paid to resistance
to intercrystalline corrosion and to
susceptibility of the austenitic metal
side to embrittlement


According to the parent metals.
Attention must be paid to resistance
to intercrystalline corrosion and to
susceptibility of the austenitic metal
side to embrittlement


Preheating


According
to ferritic parent
metal; mostly
not necessary


According
to ferritic
parent metal


According
to ferritic
parent metal
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Thermanit ATS 4
GTAW welding rod


C Si Mn Cr Ni


0.05 0.4 1.8 18.8 9.3


High temperature resistant up to 700 °C (1292 °F); resistant
to scaling up to 800 °C (1472 °F). For surfacing and joining
applications on matching/similar high temperature resistant
steels/cast steel grades.


Characteristics
and field of use


Materials


Typical analysis
in %


Structure


TÜV-certified parent metal
1.4948 – X6CrNi18-11 1.4878 – X12CrNiTi18-9
1.4850 – X6CrNiNb18-10 AISI 304H, 321H, 347H


Austenite with part ferrite, 5 % max.


Creep and stress
rupture properties


In the range of matching high temperature resistant
parent metals


Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack


1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20


TÜV (Certificate No. 1616)Approvals


Polarity = –
Shielding gas (EN ISO 14175) I1


Marks W 19 9 H / ER19-10 H


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 400 430 600 30 100


Welding instruction


Materials


Matching/similar
steels/cast steel
grades


Postweld heat treatment


To avoid stress corrosion
cracking: 1050 °C
(1922 °F)/air


Preheating


Up to 25 mm wall thickness: none.
Over 25 mm: max. 200 °C (392 °F)
adviseable


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 19 9 H SS19-10H ER19-10H 1.4948
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Thermanit A
GTAW welding rod


C Si Mn Cr Mo Ni Nb


0.04 0.4 1.7 19.5 2.7 11.5 ≥12xC


Stainless; resistant to intercrystalline corrosion and wet corrosion
up to 400 °C (752 °F). Corrosion-resistant similar to matching
stabilized CrNiMo steels. For joining and surfacing application
with matching and similar – stabilized and non-stabilized –
austenitic CrNi(N) and CrNiMo(N) steels and cast steel grades.


Characteristics
and field of use


Materials


Typical analysis
in %


Structure


TÜV-certified parent metal
1.4583 – X10CrNiMoNb18-12, AISI 316L, 316Ti, 316Cb


Austenite with part ferrite


Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack


1.0 x 1000 20
1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20
4.0 x 1000 20
5.0 x 1000 20
Other length upon request


TÜV (Certificate No. 9474) DB (Reg. form No. 43.132.27)Approvals


Polarity = –
Shielding gas (EN ISO 14175) I1


Marks W 19 12 3 Nb / ER318


Welding instruction


Materials


Matching/similar
steels/cast steel grades


Postweld heat treatment


Mostly none. If necessary, solution
annealing at 1050°C (1922°F) – pay
attention to tendency to embrittlement


Preheating


None


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 400 430 600 30 100


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 19 12 3 Nb SS318 ER318 1.4576
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C Si Mn Cr Ni


0.13 0.9 3.2 25.0 20.5


Materials


Typical analysis
in %


1.4837 – GX40CrNiSi25-12 1.4840 – GX15CrNi25-20
1.4841 – X15CrNiSi25-20 AISI 305, 310, 314
ASTM A297 HF, A297 HJ


Thermanit C Si
GTAW welding rod


Structure Austenite


Creep and stress
rupture properties


In the range of matching heat resistant parent metals


Marks W 25 20 Mn / 1.4842


Characteristics
and field of use


Resistant to scaling up to 1050 °C (1922 °F). For tough joints
with heat resistant Cr and CrNi steels/cast steel grades.
For surfacing and joining on matching/similar heat resistant
steels/cast steel grades. For tough fill layers beneath final weld
passes made with Thermanit L and Thermanit 30 when welding
thicker cross-sections of Cr-steels/cast steel grades to permit
use of such steels in sulphureous atmospheres.


Atmosphere
Air and oxidizing combustion gases
Reducing combustion gases


max. application temperature in °C (°F)
sulphur-free max. 2 g S/Nm3


1150 (2102) 1100 (2012)
1080 (1976) 1040 (1904)


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 380 410 580 25 80


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 25 20 Mn SSZ310 ER310(mod.) 1.4842
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Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack


1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20
4.0 x 1000 20


Polarity = –
Shielding gas (EN ISO 14175) I1


Welding instruction
Materials


Heat resistant Cr-steels/
cast steel grades


Heat resistant matching/
similar steels/cast steel grades


Postweld heat treatment


According to parent
metal


None


Preheating


According to parent
metal


None
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C Si Mn Cr Mo Ni


0.02 0.5 1.7 18.5 2.6 12.3


Materials


Typical analysis
in %


TÜV-certified parent metal
1.4583 – X10CrNiMoNb18-12; S31653, AISI 316L, 316Ti, 316Cb


Characteristics
and field of use


Stainless; resistant to intercrystalline corrosion and wet corrosion
up to 400 °C (752 °F). Corrosion-resistance similar to matching
low-carbon and stabilized austenitic 18/8 CrNiMo steels/cast
steel grades. For joining and surfacing application with matching
and similar – non-stabilized and stabilized – austenitic
CrNi(N) and CrNiMo(N) steels and cast steel grades.


Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack


1.0 x 1000 20
1.2 x 1000 20
1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20
4.0 x 1000 20


Thermanit GE-316L
GTAW welding rod


Structure Austenite with part ferrite


Approvals TÜV (Certificate No. 9500) DNV
CWB (ER 316L) DB (Reg. form No. 43.132.31)
GL (4429)


Polarity = –
Shielding gas (EN ISO 14175) I1


Marks W 19 12 3L / ER316L


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 450 480 580 35 100


Welding instruction
Materials


Matching and similar
non-stabilized and stabilized
steels/cast steel grades


Postweld heat treatment


Mostly none. If necessary, solution
annealing at 1050°C (1922°F) – pay
attention to tendency to embrittlement


Preheating


None


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 19 12 3 L SS316L ER316L 1.4430
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C Si Mn Cr Ni Nb


0.05 0.5 1.8 19.5 9.5 ≥12xC


Materials


Typical analysis
in %


TÜV-certified parent metal
1.4550 – X6CrNiNb18-10 and the parent metals also covered by
VdTÜV-Merkblatt 1000.
AISI 347, 321, 302, 304, 304L, 304LN
ASTM A296 Gr. CF8, A157 Gr. C9; A320 Gr. B8C or D


Characteristics
and field of use


Stainless; resistant to intercrystalline corrosion and wet corrosion
up to 400 °C (752 °F). Corrosion-resistant similar to matching
stabilized austenitic CrNi steels/cast steel grades.
For joining and surfacing application with matching and similar
– stabilized and non-stabilized – austenitic CrNi(N) steels
and cast steel grades.


Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack


1.0 x 1000 20
1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20


Thermanit H-347
GTAW welding rod


Structure Austenite with part ferrite


Approvals TÜV (Certificate No. 9475) DB (Reg. form No. 43.132.21)


Polarity = –
Shielding gas (EN ISO 14175) I1


Marks W 19 9 Nb / ER347


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 400 430 570 30 65


Welding instruction
Materials


Matching and similar
steels/cast steel grades


Postweld heat treatment


Mostly none. Otherwise solution
annealing at 1020 °C (1868 °F)


Preheating


None


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 19 9 Nb SS347 ER347 1.4551
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Thermanit JE-308L
GTAW welding rod


C Si Mn Cr Ni


0.02 0.5 1.7 20.0 10.0


Materials


Typical analysis
in %


TÜV-certified parent metal
1.4301 – X5CrNi18-10
1.4311 – X2CrNiN18-10
1.4550 – X6CrNiNb18-10
AISI 304, 304L, 304LN, 302, 321, 347;
ASTM A157 Gr. C9, A320 Gr. B8G or D


Characteristics
and field of use


Stainless; resistant to intercrystalline corrosion and wet corrosion
up to 350 °C (662 °F). Corrosion-resistant similar to matching
low-carbon and stabilized austenitic 18/8 CrNi(N) steels/cast steel
grades. High toughness at subzero temperatures as low as
–196 °C (–321 °F). For joning and surfacing applications with
matching and similar – stabilized and non-stabilized – austenitic
CrNi(N) and CrNiMo(N) steels/cast steel grades. For joining
and surfacing work on cryogenic matching/similar austenitic
CrNi(N) steels/cast steel grades.


Structure Austenite with part ferrite


Marks W 19 9L / ER308L


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa % –196 °C


AW 400 430 570 35 100 35


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 19 9 L SS308L ER308L 1.4316
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Approvals TÜV (Certificate No. 9451) DB (Reg. form No. 43.132.19)
CWB (ER 308L) DNV


Polarity = –
Shielding gas (EN ISO 14175) I1, I3


Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack
1.0 x 1000 20
1.2 x 1000 20
1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20
4.0 x 1000 20
5.0 x 1000 20


Welding instruction
Materials


Matching and similar non-
stabilized and stabilized autstenitic
CrNi(N) steels/cast steel grades


Cryogenic austenitic steels/
cast steel grades


Postweld heat treatment


Mostly none. If necessary,
solution annealing
at 1000 °C (1832 °F)


None


Preheating


None


None


Böhler Schweisstechnik Deutschland GmbH· Unionstr. 1· D-59067 Hamm· +49(0)2381-271-02 page 2/2








08.2009
Rev.: 0


w
w


w
.t


-p
u


t.
co


m


Thermanit X
GTAW welding rod


C Si Mn Cr Ni


0.08 0.8 7.0 19.0 9.0


Materials


Typical analysis
in %


TÜV-certified parent metal
1.4583 – X10CrNiMoNb18-12 and included parent metals
combined with ferritic steels up to boiler plate P295GH.
High tensile, unalloyed and alloyed structural, quenched and
tempered, and armour steels, same parent metal or in combina-
tion; unalloyed and alloyed boiler or structural steels with high
alloyed Cr and CrNi steels; heat resistant steels up to 850 °C
(1562 °F); austenitic high manganese steel with matching and
other steels.
Cryogenic sheet metals and pipe steels in combination with
austenitic parent metals.


Characteristics
and field of use


Stainless. Resistant to scaling up to 850 °C (1562 °F).
No adequate resistance against sulphureous combustion gases
at temperatures above 500 °C (932 °F). For joining and surfacing
applications with heat resistant Cr-steels/cast steel grades and
heat resistant austenitic steels/cast steel grades. Well suited for
fabricating austenitic-ferritic joints – max. application temperature
300 °C (572 °F). For joining unalloyed/low-alloy or Cr-steels/
cast steel grades to austenitic steels.
Low heat input required in order to avoid brittle martensitic
transition zones.


Structure Austenite with small amount of ferrite


Marks W 18 8 Mn / 1.4370


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Yield strength Yield strength Tensile Elongation Impact values
treatment 0.2% 1.0% strength (L0=5d0) in J CVN


MPa MPa MPa %


AW 450 500 620 35 100


Classifications EN ISO 14343-A EN ISO 14343-B AWS A5.9 Mat. No.


W 18 8 Mn SSZ307 ER307(mod.) 1.4370
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Packaging and
weights
(Tolerances acc. EN ISO 544)


Diam. x Length (mm) kg/pack


1.0 x 1000 20
1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.2 x 1000 20
5.0 x 1000 20


Polarity = –
Shielding gas (EN ISO 14175) I1


Approvals TÜV (Certificate No. 1234) DB (Reg. form No. 43.132.26)
DNV


Welding instruction


Materials


Heat resistant
Cr-steels/cast steel
grades


Heat resistant
CrNi steels


Joining of CrNi(MoN)
austenitic steels to
unalloyed/low-alloy
steels/cast steel
grades


Joining of CrNi(MoN)
austenitic steels to
stainless and heat-
resistant Cr-steels/
cast steel grades


Postweld heat treatment


Tempering at 750 °C (1382 °F)
not necessary if service temperature
is the same or higher


None


No Postweld heat treatment >300°C
(572 °F) – risk of carbide precipita-
tion at grain boundaries in the weld
fusion zone, loss of toughness,
fracturing


According to parent metals.
Attention must be paid to the inter-
crystalline corrosion resistance
and embrittlement susceptibility of
the austenitic metal side


Preheating


According to wall
thickness: 150 - 300 °C
(302 - 572 °F)


None


According to ferritic
parent metal, mostly
not necessary


According to ferritic
parent metal
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NiCrFe rods and wires for corrosion and high
temperature materials


UTP A 068 HH


Application field
UTP A 068 HH is predominantly used for joining identical or similar high heat resistant Ni-base alloys, heat resistant austeni-
tes, and for joining heat resistant austenitic-ferritic materials such as


2.4816 NiCr15Fe UNS N06600
2.4817 LC- NiCr15Fe UNS N10665
1.4876 X10 NiCrAlTi 32 20 UNS N08800
1.6907 X3 CrNiN 18 10


Also used for joinings of high C content 25/35 CrNi cast steel to 1.4859 or 1.4876 for petrochemical installations with wor-
king temperatures up to 900° C.
Properties of the weld metal
The welding deposit is hot cracking resistant and does not tend to embrittlement.


Welding instruction
Clean weld area thoroughly. Keep heat input as low as possible and interpass temperature at approx. 150° C.


Weld metal analysis in %


Yield strength
Rp0,2
MPa
> 420


Tensile strength
Rm
MPa
680


Elongation
A
%
40


Impact strength
Kv
Joule


20° C      160
-196° C      80


Mechanical properties of the weld metal


Standards :
Material-No. : 2.4806
EN ISO 18274 : S Ni 6082


(NiCr20Mn3Nb)
AWS A5.14 : ER NiCr-3


C
< 0,02


Si
< 0,2


Mn
3,0


Cr
20,0


Ni
balance


Nb
2,7


Fe
0,8


Approvals  TÜV (No. 00882; 00883), KTA, ABS, GL, DNV


Welding procedure and availability


Ø
(mm) Current type Shielding gas


EN ISO 14175
Availability


Spools Rods
I 1 R 1 Z-ArHeHC-30/2/0,05 EN ISO 544 EN ISO 544


0,8 DC (+) x x
1,0 DC (+) s x x
1,2 DC (+) x x
1,6 DC (+) x x
1,6 DC (-) x x x
2,0 DC (-) x x x
2,4 DC (-) x x x
3,2 DC (-) x x x
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Rods and wires for high corrosion resistant
NiCrMo-alloys


UTP A 6222 Mo
Application field
UTP A 6222 Mo has a high nickel content and is suitable for welding high-strength and high-corrosion resistant nickel-base al-
loys, e. g.


X1 NiCrMoCuN25206 1.4529 UNS N08926
X1 NiCrMoCuN25205 1.4539 UNS N08904


NiCr21Mo 2.4858 UNS N08825
NiCr22Mo9Nb 2.4856 UNS N06625


It can be used for joining ferritic steel to austenitic steel as well as for surfacing on steel. It is also possible to weld 9 % nickel
steels using this wire due to its high yield strength. 
Its wide range of uses is of particular signifiance in aviation, in chemical industry and in applications involving seawater.


Special properties of the weld metal
The special features of the weld metal of UTP A 6222 Mo include a good creep rupture strength, corrosion resistance, resi-
stance to stress and hot cracking. It is highly resistant and tough even at working temperatures up to 1100° C. It has an extre-
mely good fatigue resistance due to the alloying elements Mo and Nb in the NiCr-matrix. The weld metal is highly resistant to
oxidation and is almost immune to stress corrosion cracking. It resists intergranular penetration without having been heat-trea-
ted.


Weld metal analysis in %


Yield strength
Rp0,2
MPa
> 460


Tensile strength
Rm
MPa
> 740


Elongation
A
%


> 30


Impact strength
Kv
Joule


– 20° C > 100
–196° C >  85


Mechanical properties of the weld metal


Standards :
Material-No. : 2.4831
EN ISO 18274 : S Ni 6625


(NiCr22Mo9Nb)
AWS A5.14 : ER NiCrMo-3


C
< 0,02


Si
< 0,2


Cr
22,0


Mo
9,0


Ni
balance


Nb
3,5


Fe
1,0


Approvals TÜV (No. 03460; 03461), GL, DNV, ABS, LR (1,2mm MIG)


Welding procedure and availability
Ø


(mm) Current type Shielding gas
EN ISO 14175


Availability
Spools Rods


R 1 Z-ArHeHC-30/2/0,05 EN ISO 544 EN ISO 544
0,8 * DC (+) x x
1,0 DC (+) x x
1,2 DC (+) x x
1,6 DC (+) x x
1,6 DC (-) x x
2,0 DC (-) x x
2,4 DC (-) x x
3,2 * DC (-) x x


* available on request


Welding instruction
The welding area has to be free from inpurities (oil, paint, markings). Minimize heat input. The interpass temperature should
not exceed 150 °C. Linear energy input < 12 kJ


cm
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Packaging and
weights
(Tolerances acc. EN ISO 544)


Rod Diam. x Length (mm) kg/pack


1.6 x 1000 20
2.0 x 1000 20
2.4 x 1000 20
3.0 x 1000 20
Other rod length on request.


Union I 52
GTAW rod / wire


TÜV (Certificate No. 1656)
DB (Reg. form No. 42.132.11)
DNV


Approvals


Polarity = –
Shielding gas (EN ISO 14175) I 1-3


Welding position


GTAW solid rod and wire for the welding with argon.
Typical fields of use: boiler, tank and pipeline constructions and
apparatus engineering.


Characteristics
and field of use


Mechanical proper-
ties of the weld
metal according
to EN ISO 15792-1
(min. values at RT)


Heat- Shielding Yield strength Tensile Elongation Impact values
treatment gas 0.2% strength (L0=5d0) in J CVN


MPa MPa % -50 °C


AW I1 440 560 25 130 50


C Si Mn
0.08 0.85 1.50


Typical analysis of
rod and wire in%


Materials


Marks
(Rods only)


Unalloyed structural steels acc. to EN 10025: S185, S235JR,
S235JRG1, S235JRG2, S275JR, S235J0, S275J0, S355J0.
Boiler steels P235GH, P265GH, P295GH, P355GH.
Fine grained structural steels up to S420N.
ASTM A27 and A36 Gr. all; A214; A242 Gr. 1-5; A266 Gr. 1, 2, 4;
A283 Gr. A, B, C, D; A285 Gr. A, B, C; A299 Gr. A, B; A328;
A366; A515 Gr. 60, 65, 70; A516 Gr. 55; A570 Gr. 30, 33, 36, 40,
45; A572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 60;
A668 Gr. A, B; A907 Gr. 30, 33, 36, 40, A841; A851 Gr. 1, 2;
A935 Gr. 45; A936 Gr. 50; API 5 L Gr. B, X42-X56.


W II


Classifications EN ISO 636-A EN ISO 636-B AWS A5.18


W 42 5 W3Si1 W 49A 5 W6 ER70S-6





