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Microstructure and Properties of S22053 Duplex Stainless Steel Joint
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ABSTRACT: The paper aims to study the microstructure and mechanical properties of S22053 duplex stainless steel
welded joint. Based on the welding experience of S22053 duplex stainless steel, SMAW and saw welding methods were
used to test the mechanical property, intergranular corrosion, micro metallograph and ferrite content of joints welded with
two different welding materials (E2209 and ER2009+Gxs-330). The two kinds of welding materials basically met the
welding requirements of S22053. The joint was composed of austenite and ferrite. The ferrite was the matrix, and the
austenite was surrounded by the ferrite matrix. The austenite grain size and structure morphology of the three groups of
tests changed greatly. The coarse austenite in the weld occupied a large area, and there were local widmanstatten struc-
tures. The austenite was distributed in a certain direction in the strip shape, and there were also some sheet parts. The ten-
sile strength of the joint was 97% of the strength of the base metal. After 90° of side bending, there was no visible crack or
intergranular corrosion crack on the surface. The content of ferrite was 35%-65%. The austenite grain size and micro-
structure of the three groups of tests vary greatly, of which the weld grain of mm E2209 clectrode of @3.2 mm is the
smallest, so this welding method should be selected. The intergranular corrosion, ferrite content, tensile strength and
elongation of the three groups of tests all meet the requirements of the standard, and there is no visible crack on the sur-
face after 90 ° of side bending.
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Tab.1 Chemical composition of S22053 stainless steel
C Si Mn S P Cr Ni Mo N Fe

/% <0.030 <1.00 <2.00 <0.015 <0.030 21.00~23.00  4.50~6.50 2.90~3.50  0.14~0.20

SMAW  SAW
\Y 70°

x2 RESY
Tab.2 Welding parameters

/

/A /V' (mm-min!)
SMAW  E2209(®3.2 mm) 110 22 120
SMAW  E2209(®4.0 mm) 145 23 130
SAW  ER2009+GXS-330 500 30 500
- 20 h
2 90°

2 mm/min 2

ARSI
12 g

A

Fig.1 Dimension of tensile test piece
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Fig.2 Dimensions of bending test piece
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Fig.3 Microstructure of joint

2.2 IR E S RE
3 3 3 oly yly

ISO 3651—2



12 2 S22053 75
2400 [
90° 2200
2000
4 4 1800
£ 1600 [
1400 |
3 21200
Tab.3 Results of intergranular corrosion test = 1000 F
B 800
600
E2209(#3.2 mm) 400 -
200 -
0
E2209(94.0 mm) L5y E2209 E2209  ER2009+
($3.2 mm) ($4.0 mm) GXS-330
ER2009+GXS-330 5
Fig.5 Bar chart of tensile strength at room temperature
3 #ig
1 P32 mm  D4.0 mm
+
3
4
Fig.4 Specimen morphology after bending d32mm  E2209
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Tab.4 Ferrite content of joint B30k
1% 1% (1] ; , ,
E2209(®3.2 57 35~65 1 2018,
(3.2 mm) - 43(5): 175—180.
E2209(24.0 mm) 58 35~65 DAI Wei, LUO Teng-zang, WANG Fan, et al. Micro-
ER2009+GXS-330 58 35~65 structure and Mechanical Properties of Duplex Stainless
Steel Welded Joints with Different Welding Processes[J].
2.4 ELHZFHERE Metal Heat Treatment, 2018, 43(5): 175—180.
[2] HANY, ZOU D N, ZHANG W, et al. Sigma Phase Pre-
5 cipitation of Duplex Stainless Steel and Its Effect on
5 E2209 Corrosion Resistance[J]. Materials Science Forum, 2009,
855 MPa ER2009+GXS-330 620/621/622: 391—394.
795 MPa [3] , , , . N 29Cr
97% ER2009+GXS-330 Ul » 2010,

E2209 E2209(®3.2 mm)
E2209(®4.0 mm) ER2009+GXS-330
24% 21% 26.4%

46(3): 304—310.
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