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Influence of Cu’** Pretreatment on the Corrosion Resistance of Electroless
Plated Nickel-Phosphorus Film

LUO Weiguo, GAN Weixing, ZHOU Tianshen, LI Ming, HANG Tao’
(School of Material Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, Chi-

na)

Abstract: The influence of Cu’" pretreatment on the structure and properties of Ni-P films was studied.
The surface morphology of zinc films and Ni-P films were characterized by the scanning electron mi-
croscopy (SEM) while the corrosion resistance of Ni-P films were analyzed by the electrochemical im-
pedance spectroscopy (EIS) and Tafel curves. The results show that the Cu® pretreatment can improve
the uniformity of Ni-P films and modify the uniformity of the size and distribution of the zinc particles.
The corrosion resistance of Ni-P film in 3.5 wt.% NaCl solution can be also enhanced after Cu* pretreat-
ment, which may be mainly due to the smooth surface and dense structure of Ni-P films.
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Fig.1 SEM images of zinc films and Ni-P films after electroless plating under different pretreatments
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Fig.2 SPS images of Ni-P films under different pretreatments
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Fig.3 Roughness of Ni-P films for different pretreatments
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Fig.4 Nyquist plots of Ni-P films under different pretreat-

ments in 3.5 wt.% NaCl solution (inset image: the

equivalent circuit for fitting)
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Tab.1 Corrosion parameters of Ni-P films in 3.5 wt.% Na-

Cl solution under different pretreatments

. RJ/ R/ CPE-T/ | CPE-P/
(Qem?) | (Q'cm?) | (F-em?) | (F-em?)

R ACZZA IS 3.036 12213 | 5.87x10° | 0.8952
JCCu* TREBALBE | 2.759 12129 | 7.56x10° | 0.8688
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Fig.5 Tafel curves of Ni-P films in 3.5 wt.% NaCl solu-

tion under different pretreatments
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Fig.6 XRD patterns of Ni-P films under different pretreat-

ment conditions
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Tab.3 The thickness and P contents of Ni-P films under

different pretreatment conditions
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