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Electrochemical Behaviors of the 316L Stainless Steel Welding Seam
Corrosion

LU Hongwei', DONG Shigang', WANG Jingjing?, LI Ning', LIN Changjian’

1. School of Energy Research, Xiamen University, Xiamen 361005, Fujian Province, China
2. State Key Laboratory of Physicial Chemistry of Solid Surface, College of Chemistry and Chemical Engineering, Xiamen
University, Xiamen 361005, Fujian Province, China

Abstract The effect of two different techniques, including Argon tungsten arc welding (TIG) and CO, shielded arc welding, on the
welding seam corrosion behavior of the 316L stainless steel, and whether or not the concentration of chloride ions affect the welding seam
corrosion of the welding samples are explored. The samples are studied by the traditional electrochemical techniques, such as
potentiodynamic polarization curve, electrochemical impedance spectroscopy, and scanning microelectrode technique which is self -
assembly made by authors. In conclusion, it is indicates that the corrosion resistance of welding seam zone is lower than that of base
materials in any situation. In the NaCl and FeCl; solutions with different concentration, the anti—corrosion performance of the Argon
tungsten arc welding samples are better than that of CO, shielded arc welding samples. The conclusion is all verified by the three
different techniques. Besides, it is also concluded that the corrosion resistant of the both welding samples and base materials are
decreased with the increase of the concentration of chloride ions.
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Fig. 1 Typical anodic polarization curve for an
active-passive metal
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Fig. 2 Anodic polarization curves of 316L samples with
different types of welding conditions in NaCl solution
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Table 1 Fitting results for 316L samples with different
types of welding manners in NaCl solution
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Fig. 3

EIS for 316L stainless steel samples with different

types of welding manners in NaCl solution
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Fig. 4 Potential distribution on the 316L surface with
different types of welding manners in 15%
FeCl; solution after 10min
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