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General rules for the welding of ferritic austenitic

CrNiMoN alloyed duplex steels

Contrary to austenitic CrNiMo steels the mechanical and
physical properties and the corrosion resistance of duplex
steels are greatly influenced by the proportion of ferrite
and austenite as well as by possible precipitations.

When welding operations are performed, particular atten-
tion must be paid to this fact and the following general
rules must be strictly observed.

• In general, filler metals of similar chemical composition,
but of higher nickel content as compared to the base
metal (overmatching filler metals) are to be used.

• Coated electrodes and welding flux for submerged arc
welding must be dry in accordance with the manufacturer’s
instructions just before welding.

• Preheating is generally not required, but should be taken
into consideration for wall thicknesses ≥ 20 mm. In such
cases the following preheating and interpass temperatures
are to be used.

Preheating Interpass

temperature temperature

Duplex 1.4462 100°C 150°C
(S 31803) (200°C max.)

Superduplex 1.4501 100°C max. 100°C max.
(S 32760)

(If solution annealing after welding is specified, a higher
interpass temperature will be admitted.)

• The actual heat input must generally be limited for wall-
thicknesses ≤ 6 mm. In all other cases it is to be adjusted
to the wall thickness involved. The actual heat input
should preferably be within the range of 5 and 22 kJ/cm.

In order to guarantee sufficient corrosion resistance of the
root run special care must be taken to ensure that the sub-
sequent layer is deposited with reduced actual heat input
(cold pass technique). This is of particular importance for
superduplex steels.

If a joint can be welded from both sides, the final run must
be the one getting in contact with the medium.

• The ferrite content of the deposit should be 30-85 FN,
unless otherwise specified. In this respect, it is to be
mentioned that a ferrite content of 30-85 FN corresponds
to a metallographically determined content of 22-60%.
For this reason a limited dilution with the base metal of
lower nickel content must be guaranteed.

• Welding without filler metal leads to extremely high
ferrite contents, e.g. ›80% (›100 FN). In such cases post-
weld solution annealing is required. If such a post-weld
solution annealing must be performed anyway for reasons
of corrosion resistance, matching filler metals are to be
used to obtain certain ferrite contents.

• Starting points outside the weld seam are weak points
with regard to corrosion resistance and should therefore
be avoided.

For root welding according to the TIG process sufficient
protection of the root pass to be provided for. Pure argon
shall preferably be used as backing gas. In special cases
small amounts of N2 may be added. If permitted by the
party ordering, „formier gas“ (e.g. 95% N2 + 5% H2) may
also be used.

• Appropriate postweld-treatment is to be performed in accor-
dance with the order requirements. Pickling is recommended.

• The welding processes to be used are manual arc, TIG, MAG
and submerged arc welding.

Duplex Steel

SBS A 903

This leaflet contains various data which are typical of average values and are given for the purpose of illustration only.
They are not intended as warranties.

Schoeller-Bleckmann Edelstahlrohr AG, A-2630 Ternitz/Austria, Rohrstraße 1, Telefon +43/2630/316-0, Fax +43/2630/36947, e-mail: office@sber.co.at
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Heat Treatment
Quenching: 1040 - 1100°C/water, air (up to 2 mm thickness)
Structure as quenched: austenite + ferrite

Surface condition
For optimum corrosion resistance: 
pickled, heat treated, free from scale or machined.

Welding
See enclosure

Filler metals

Electric arc welding: Böhler Fox CN 22/9N
Böhler Fox CN 22/9N-B

TIG- and MAG-welding: Böhler CN 22/9N-IG
Flux cored wire welding: Böhler CN 22/9N-FD
Sub arc welding: Böhler CN 22/9N-UP

flux BB202

Applications
SBS A 903 is highly suitable for environments where chlorides
and hydrogen sulfide are present, as for instance in the oil
and gas production (e.g. for casings and tubings), and in
processes involving solutions contaminated with chlorides.

SBS A 903 is also used in sulphuric-acid solutions at concentrations
of less than 25% and in the handling and manufacture of organic
acids.

Description

SBS A 903 is a stainless austenitic-ferritic chromium-nickel-
molybdenum duplex steel with low carbon content and nitrogen
addition and is characterised by:
• High mechanical properties - about twice the yield strength

of standard austenitic stainless steels.
• High resistance against general corrosion, pitting and crevice

corrosion.

• High resistance against stress corrosion cracking in solutions
containing chlorides.

• High resistance against stress corrosion cracking in  environ-
ments where hydrogen sulfide is present.

• Resistant against embrittlement up to 300°C.

Chemical composition (Typical) %

C Si Mn Cr Mo Ni N

max. max. min.
0.025 0.6 1.0 22.5 3.0 5.5 0.15

PRE: % Cr + 3.3 x % Mo + 16 x % N min. 35

Standards and specifications for seamless pipes and tubes

DIN ASTM ASME AFNOR SIS

1.4462 A789, A790 SA 789, SA 790 NFA 49-217
X2CrNiMoN 22 53 UNS S 31803 UNS S 31803 TUZ2CND 22 05 03 2377

Mechanical properties at room temperature

condition hardness 0.2 % yield tensile elongation impact *)
strength strength (Lo=5do) strength

HB N/mm2 N/mm2 % J
min. min. min.

quenched max. 290 450 680-880 25 120

cold-worked
A903-100 appr. 260 700 min. 720 13 -
A903-130 appr. 300 900 min. 940 11 -

*) Charpy-V-notch, longitudinal

Mechanical properties at elevated temperatures

Temperature °C 50 100 150 200 250 300

0.2 % yield strength
N/mm2, min. 400 360 345 310 295 280
quenched condition

Physical properties

Density at 20°C 7.7 g/cm3

Modulus of elasticity at 20°C 205.103 N/mm2

Thermal conductivity at 20°C 17 W/(m.K)

Specific heat at 20°C 0.5 J/(g.K)

Electric resistivity at 20°C 0.8 Ohm.mm2 /m

Magnetic properties magnetic

Thermal expansion between: 20 - 200°C 12.0 10-6 m/(m.K)
20 - 400°C 12.5

SCHOELLE R-BLECKMANN EDELSTAH LROHR SCHOELLE R-BLECKMANN EDELSTAH LROHR - SBS A 903


