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Microstructure and Corrosion Resistance of 2205 Stainless Steel Weld by
CO, Gas-Shielded Arc Welding with Flux-Cored Wire
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Abstract: The CO, gas-shielded arc welding with a flux-cored wire was carried out on 2205 duplex stainless
steel plate with a set of optimized welding parameters. The microstructure and corrosion resistance of the weld and
the base metal were studied. The results show that the weld and the base metal were both composed of a duplex
microstructure of ferrite and austenite, and had similar volume fractions of ferrite, which was 42.4% and 49.5%,
respectively. The pitting corrosion rates of the weld and the base metal increased with the rise of FeCl; solution
concentration and temperature during immersion corrosion in FeCl; solutions. The weld had higher pitting corrosion
rates than the base metal, indicating the weld had poorer corrosion resistance. The free corrosion potential,
capacitive radius and passive {ilm resistance of the weld were all lower than those of the base metal, indicating the
corrosion resistance of the weld was lower. However, the nucleation resistance of the weld during corrosion was
large, leading to an uneasy extension of the corrosion pit.
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Table 1 Chemical composition of 2205 duplex stainless steel (mass) %
%1 C Si Mn P Cr Ni Mo N Cu
o vE <0.03 <1.00 <2.00 <£0.030 <20.020 22~23 4.5~6.5 3~3.5 0.14~0.2
S A 0.024 0.56 1.12 0.025 0.001 22.5 5.6 3.2 0.15 0.12
F2 E209T1-1 AEBRLAKER S (REHSH)
Table 2 Chemical composition of E2209T1-1 flux-cored wire (mass) %
Ak C Si Mn p Cr Ni Mo N Cu
Fr A <0.04 <1.00 0.5~2.0 <20.04 <0.03 21~24 7.5~10.0 2.5~4.0 0.08~0.20 <0.50
Iz A 0.02 0.66 0.99 0.020 0.020 22.72 9.39 3.16 0.18 0.01

F3 HEHKRL CO, SBERIPEESH
Table 3 Parameters of CO, gas-shielded welding with

flux-cored wire

" RN KRR REEHUE/ RURRE/ MR

/v W/A  (memin ') (Lemin ') /T
IR 24~26 180 0.23 15~18 <100
WM 24~26 180 0.25 15~18 <100
AR 24~26 180 0.25 15~18 <100
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Fig.1 Diagram of sampling position of the weld
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Fig.2 Microstructure of different positions of welded joint of 2205 duplex stainless steel: (a) near fusion zone;

(b) center of weld and (c¢) heat affected zone
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Fig.3 Pitting corrosion rates of base metal and weld during
immersion in FeCl; solutions with different mass fractions

at 50 C for 24 h
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Fig.4 Pitting corrosion rates of base metal and weld during

immersion in 6 % FeCls solution at different temperatures for 24 h
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Fig.5 Macromorphology of weld samples after immersion in 6% FeCl; solution at different temperatures for 24 h
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Fig.6 SEM morphology of corrosion products in weld after

immersion in 6% FeCl; solution at 50 ‘C for 24 h
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Table 4 EDS analysis results of weld and corrosion

products in area A (mass) %
(VA S Si S Cl Cr  Mn  Fe Ni Mo
JEpmhy=4 1,55  0.08 4.22 28.05 1.19 53.88 7.35 3.68

jo¥c 0.66 — — 22.30 0.99 63.15 9.27
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Fig.7 Polarization curves of weld and base metal

in 3.5wt% NaCl solution
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Fig.8 Impedance spectra of weld and base metal in

3.5wt% NaCl solution
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Table 5 Results by equivalent circuit fitting

Rs/ Ca/ R/ Ci/ Ri/
(Qecm?)  (Feem?)  (Qeem?)  (Feem?)  (Qeem?)

(AL

15 4% 9.257  2.485X10 °  252.6  6.004>X10 °5.343X10*

BEF 11.5  3.502X107° 2912 1.5X10* 5.435X10*
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