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Deposition mechanism of wastewater-free electroless nickel plating on
magnesium alloy and corrosion resistance of Ni-P coating

FANG Xin-xian, BA Zhi-xin, ZHEN Rui, WANG Zhang-zhong

(School of Material Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Traditional process of electroless Ni-P plating on AZ91D magnesium alloy was improved, and the deposition
mechanism of a new wastewater-free electroless nickel plating was investigated. Meantime, the corrosion resistance of
the Ni-P coating was studied using stainless steel 316L as contrast material. The results show that the Ni-P coating
prepared with the new process is amorphous, and its microstructure is compact and uniform. The corrosion resistance of
both as-plated and heat-treated Ni-P coating at 200 °C is superior to that of stainless steel 316L in 20%H,SO, solution.
The potentiodynamic polarization curves in 20%H,SO, solution indicate that the Ni-P coating has more positive
corrosion potential than that of stainless steel 316L, and can provide good protection to magnesium alloy substrate. The
MgF, conversion film on the surface of magnesium alloy is stable in the bath. Good interface coherences, both in Ni-P
coating-MgF, film and in magnesium alloy matrix-MgF, film, are formed.
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Fig. 1 SEM images of chemical conversion film treated for

different times: (a) 5 min; (b) 30 min
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Fig. 2 Relationship between color change time and chemical

conversion treatment time
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Fig. 3 Surface morphologies of Ni-P coating plated on untreated magnesium alloy for different times: (a), (b) 1 h; (c), (d) 3 h
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Fig. 4 Surface morphologies of Ni-P coating deposited on chemical conversion film of magnesium alloy for different times: (a) 5

min; (b), (¢) 30 min; (d) 120 min
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Table 1 Chemical composition of bright layer at different positions
Position Mass fraction/%
F Mg Al P Ni
Matrix-bright layer interface 2.28 74.36 8.18 1.44 13.74
Middle position of bright layer 2.37 39.56 3.55 4.55 49.97
Nickel coating-bright layer interface 0.10 11.67 0.87 5.94 81.42
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