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Reconstruction of X80 pipeline steel welded joints and corrosion
behavior in NACE solution

LI Yan, LI Yadong, YANG Rui, TANG Xiao

(School of Materials Science and Engineering in China University of Petroleum( East China) , Qingdao 266580, China)

Abstract: A welded joint was reconstructed by the wire beam electrode (WBE) techniques, and the electrochemical corro-
sion behavior of X80 pipeline steel welded joint in NACE solution saturated with CO, was investigated by the microelectrode
array (MEA) techniques and classical electrochemical technique. The results show that the open circuit potential values of i-
solated electrode decrease in the three sectors as below: the base metal, the heat affected zone and the weld metal. By con-
trast, the corrosion current densities show a different tendency, the biggest value exists in the weld metal zone, and the smal-
lest value exists in the heat affected zone. In this process, the weld metal acts as the main anode, while the heat affected
zone acts as the main cathode, and the current polarity of base metal electrode changes alternatively with the distance between
the micro-electrode and the weld metal zone during the immersion test. Under these experimental conditions, the weld metal
is the weak link in the simulated X80 pipeline steel welded joints.
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Fig.3 Open circuit potential of X80 welded joint

at different immersion time
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Fig.4 EIS plots of X80 base metal, HAZ and weld metal at different immersion time
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