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Passivation Behavior of TIG Welded Joints of 316L Stainless Steel
in Solutions with Different Concentrations of H,S
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ABSTRACT: Objective To study the difference in the passivation and corrosion behavior of tungsten-arc inert gas (TIG) welded
joints of 316L stainless steel in different concentrations of H,S solutions. Methods In 0.05,0.1,0.2,0.4,0.8 ¢/L H,S solutions,
the passivation behavior and corrosion resistance of the base material and the welded zone in TIG joints were investigated by polari-

zation curves, potential step, potentiostatic polarization, and electrochemical impedance spectroscopy (EIS). Results As the con-
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centrations of H,S increased, the passivity and corrosion potentials decreased, while the activity and corrosion current densities in-

creased. The fitting results of EIS showed that (R, +R,) of the base material and the welded zone in TIG joints decreased with the

increased concentrations of H,S. Meanwhile, the welded zone presented lower corrosion potential, passivity, impedance and higher

electrochemical activities and corrosion current densities than the base material at the same concentration of H,S. Furthermore, the

results also suggested that the difference of corrosion resistance between welded zone and base material became significant with the

increasing concentration of H,S. Conclusion As the concentration of H,S increased, the passivation and corrosion resistance of the

base material and the welded zone in TIG joints decreased and the difference of corrosion resistance between them became signifi-

cant. The base material presented higher corrosion resistance than the welded zone at the same concentration of H,S.
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Fig. 1 Microstructure of the 316L TIG joints: a) the base mate-

rial zone, b) the welded zone
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Fig. 2 The polarization curves for the base material zone (a) and
the welded zone (b) of the 3161 TIG joints in different

concentrations of H,S solution
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Fig. 3 Corrosion potential (a) and current density (b) calculat-

ed from polarization curves of the base material zone and

the welded zone for the 316L TIG joints
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Fig. 4 The potential pulses of the base material zone (a) and the
welded zone (b) of the 316L TIG joints in different con-

centrations of H,S solution
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Fig. 5 The potentiostatic polarization current densities of the base material zone (a) and the welded zone (b)

of the 316L TIG joints in different concentrations of H,S solution
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Fig. 6 Nyquist plots of the base material zone (a) and the welded zone (b)

of the 316L TIG joints in different concentrations of H,S solution
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