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Structure and Corrosion Resistance of Zinc-Nickel
Alloy Electroplating Films

Hideki HAGI

In order to develop high corrosion-resistant Zn alloy electroplated steel sheets on the
basis of suppression of the formation of corrosion groove, Zn-Ni alloy electroplating films
prepared under various cathodic current densities have been analyzed by XPS, EPMA, XRD, and
SEM, and the corrosion behavior of the Zn-Ni electroplated steel specimens in 3% NaCl
solution has been studied. Though Zn in extremely shallow surface layer existed as oxides or
hydroxides, the electroplating films consisted of approximately single phase of NisZna,, and
the concentration of Ni in the films was 15~17 mass¥%. The Zn-Ni alloy deposits had columnar
structure. Corrosion potential of the Zn-Ni electroplated specimens shifted to noble
potential in a complex manner. The shift of the potential is characterized by the following
corrosion process. In the early stage of the corrosion, the oxide or hydroxides of Zn is
formed on the surface of the alloy plating by the dissolution of Zn. As corrosion proceeds,
the layer of the Zn corrosion products increases in thickness, and metallic Ni atoms remain
in the corrosion products and/or on the plating layer. The development of corrosion causes
the formation of ZnClz-4Zn (OH) o outside the oxides or hydroxides of Zn.
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Fig.1 Distribution of Zn and Ni in the Zn-Ni alloy film electroplated at 1 kA/m?

measured by EPMA.
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Fig.2 XPS profiles of Zn2p3/2 (a), Ni2p3/2 (b), Fe2p3/2 (c), Ols (d), and Zn-Auger

(e) for the steel specimen electroplated with Zn-Ni alloy at ! kA/m® for 300 s and
surface-sputtered by Ar ions.
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Fig.4 XPS profiles of Zn2p3/2 (a) and Ni2p3/2 (b) for the steel specimen
electroplated with Zn-Ni alloy at 1 kA/m® for 30 s and surface-sputtered by Ar ions.
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Fig.7 SEM photographs obtained for the specimens electroplated with Zn-Ni alloy at
0.2 kA/w® (a), 0.8 kA/m® (b), and 4 kA/m® (c).
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