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Corrosion Behavior of Corrosion-resistant Alloy NS334
and Its Overlay Welding Specimen in Chloride lon Environment
J Shuang', QI Zhennan!, LIU Yanxia,, ZHAO Yingli', HAN Yanguangd',
ZHANG Zhiwang', LI Ruijie!

(1. HBIS Materials Technology Research Ingtitute, Shijiazhuang 052165, Ching; 2. Hebei Vocational University of Industry
and Technology, Shijiazhuang 050019, China)

Abstract ; Electrochemical corrosion tests and immersion corrosion tests were conducted on the base metal and overlay
welding specimen of corrosion-resistant alloy NS334 in concentration 6wt%-24wt%FeCl; solution. The corrosion morphology,
corrosion weight |oss rate and corrosion mechanism were studied using SEM, LSCM and other methods. The results indicate
that the electrochemical corrosion rate of NS334 base material and overlay welding specimen is positively correlated with
solution concentration. When the concentration of FeCl; exceeds 18wt%, the corrosion resistance rapidly decreases, and the
corrosion weight loss rate of the base material increases from 0.02 g/(m?-h) to 0.05 g/(m?- h), the corrosion weight loss rate of
the overlay welding specimen increases from 0.025 g/(m?-h) to 0.11 g/(m?-h). The strengthening effect of twinning small angle
grain boundary on corrosion resistance of the base material and the weakening effect of refined grain on corrosion resistance
jointly result in the base material having better corrosion resistance than the overlay welding specimen. Chloride ion corrosion
mainly occurs along grain boundaries and secondary dendrites and extends inward.
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Tab.1 Chemical composition of base metal
and welding wire (wt%6)

ME| C | S |Mn| Cr|Mo| Fe|W /| S| P | Ni

%1 |0.065|0.026| 0.32 |16.52|15.65| 5.52 | 4.12 |0.006|0.005

5
B

J§#£10.088/0.045| 0.42 |15.85|15.54| 6.01 | 4.22 |0.008|0.008
x2 BEIZSH
Tab.2 Welding process parameters
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Fig.1 Polarization curves, current density and corrosion potentials of experimental materials in the solutions
with different FeCl; concentrations
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Fig.2 Microstructure of base metal and overlay
welding specimen
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Fig.3 Impedance variation of NS334 alloy base metal
and overlay welding specimen in FeCl; solution
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Fig.4 Corrosion morphologies of base material NS334 alloy in different concentrations of FeCl;
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Fig.5 Corrosion morphologies of overlay welding specimen in different concentrations of FeCl;
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Fig.6 Corrosion weight loss rate and corrosion products
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Fig.7 Micromorphologies of defective structure
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