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Effect of electrodeposition methods on corrosion resistance of
Ni-Sn-Mn alloy coating
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Abstract; Ni-Sn-Mn alloy coatings are prepared on the surface of Q235 steel by direct current (DC) ,pulse current
(PC) and ultrasonic-pulse current ( UPC) electrodeposition methods respectively. The effects of electrodeposition
methods on surface morphology , element content, deposition rate , phase structure and corrosion resistance are investigated
by means of scanning electron microscopy (SEM) , glow discharge spectroscopy (GDS),X ray diffractometer ( XRD) ,
Tafel polarization curve and electrochemical impedance spectroscopy ( EIS).The results show that the mass fractions of
Ni and Sn in coatings prepared by DC,PC and UPC electrodeposition methods respectively decrease in turn,but that of
Mn increases in turn. Deposition rate of coatings prepared by DC,PC and UPC electrodeposition methods respectively
increases in turn. The coating electrodeposited by DC has coarse grains, cracks and voids, and exhibits poor corrosion
resistance. The coating electrodeposited by PC has fine grains and no obvious defect, and shows higher corrosion
resistance.The coating prepared by UPC electrodeposition is most uniform and dense , possesses amorphous structure ,and
exhibits the most positive self-corrosion potential (—0.346 V) ,the smallest corrosion current density (3.162x107° A -
em™) and the biggest charge transfer resistance (9 143 Q-cm®) in 3. 5% NaCl solution , representing the best corrosion
resistance among three coating samples.
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