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Abstract: Ni-Co-P alloy coating was prepared on the surface of copper substrate by electroless plating,
and the effects of electroless plating time on the microstructure , thickness, microhardness and corrosion
resistance of the coatings were studied. The results showed that the coatings obtained at different electro-
less plating time (20-120 min) presented cellular morphology, and each coating was composed of Ni,
Co, P, C and O elements. With the extension of electroless plating time , the microstructure of the
coating was changed, and the mass fraction of Ni and P in the coating generally increased, while the
mass fraction of Co generally decreased. The thickness of the coatings increased significantly first and
then slowly. The microhardness between 325 and 542 HV increased first and then stabilized, and the
corrosion resistance was gradually improved. When the electroless plating time was 120 min, the coating
exhibited a relatively smooth and compact surface, and the microhardness reached 542 HV. Moreover,
the coating showed good corrosion resistance in both chlorine salt solution and weakly alkaline solution.
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Fig.1 Microstructure of electroless plating at 20—120 min
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Tab.1 Electroless plating composition at 20—120 min

e T JCER TR Yo
[ /min Ni Co P C 0
20 76.53 | 10.74 | 6.98 | 4.73 | 1.02
50 75.85 | 11.36 | 7.28 | 4.94 | 0.57
80 77.56 9.64 8.02 | 3.71 | 1.07
100 77.79 8.08 8.89 | 4.98 | 0.26
120 78.21 6.91 9.15 | 5.04 | 0.69
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Fig.2 Relationship between thickness of coating

and electroless plating time
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Fig.3 Relationship between microhardness of the

coating and electroless plating time
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Fig.4 Microstructure of three types of coatings after

corrosion in NaCl solution
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Fig. 5 Microstructure of two Kkinds of coatings after

corrosion in NaOH solution
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Fig.6 Electrochemical impedance spectroscopy of

electroless plating at 20—120 min
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