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Tab.1 Chemical composition of 2205 DSS welded pipe

JLE Si Mn P Mo Ni C S N Fe
J L %% 0.59 1. 20 0.029 2.62 4,63 0.029 0.043 0.13 &
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Fig. 1 Sampling diagram for different areas of welded joints
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Fig.2 XRD patterns of different regions of welded joints
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Fig.3 Back contrast map (a, e, i), phase map (b, f, j), inverse pole figures (¢, g, k) and grain size distribution map (d, h, 1)

of different regions of commercial 2205 welded joints
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Fig. 4 Dynamic polarization curves of samples of different areas of

welded joints in 3. 5% NaCl solution
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Tab. 2 Fitting results of polarization curves
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Fig.5 EIS results of samples of different areas of welded joints in 3.5% NaCl solution: (a) Nyquist plots; (b) Bode plots; (c¢) equivalent

circuit diagram for EIS; (d) R, of samples
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Fig.6 Open circuit potential of samples of different areas of stainless

steel welded joints in 3.5% NaCl solution
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Fig.7 Mott-Schottky curves in different regions of welded joints of 2205 stainless steel in 3.5% NaCl solution (a);

N, value of passive film in different regions of welded joints (b)
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Fig.8 XPS spectrum of passivated film of 2205 stainless steel in the solution environment of the simulation cooling system of a flexible offshore
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seawaten flow velocity on pitting corrosion of 2205

Corrosion Behavior of 2205 Duplex Stainless Steel Welded Joint in Simulated Seawater

PENG Xingna', QIAO Yaxia', GAO Shilong®, YANG Yong’
(1. China Electric Power Research Institute, Beijing 100055, China;

2. State Grid Economic and Technological Research Institute Co., Ltd., Beijing 102209, China)

Abstract: The phase and microstructure of different areas of 2205 duplex stainless steel welded joints were analyzed using X-
ray diffractometer (XRD) and electron back scatter diffraction (EBSD). The corrosion behavior of different areas of the welded
joint in a simulated offshore flexible platform cooling system was studied using electrochemical tests and X-ray photoelectron
spectroscopy (XPS). The results show that the passivation current density in the potentiodynamic polarization curve of the
heat-affected zone (HAZ) of the welded joint was smaller than that of the base metal and weld seam. The HAZ had the largest
impedance arc radius and the highest open circuit potential, and the HAZ had the best corrosion resistance; XPS results show
that the passivation {ilm of 2205 duplex stainless steel in this environment was dominated by metal hydroxides and oxides.

Key words: 2205 duplex stainless steel; offshore flexible platform cooling system; electrochemistry; corrosion; passivation

film
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