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Effect of ZrO, Particles Concentration on Corrosion Resistance of
Ni-P/ZrO, Composite Coatings on NdFeB
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Abstract: Ni-P/ZrO, composite coatings were prepared on the surface of NdFeb by electroless plating,
and the effect of ZrO, particles concentration on the content of ZrO, particles in composite coatings, the
morphology, porosity and corrosion resistance of composite coatings were studied. The results showed
that when ZrO, particle concentration was in the range of 0.5~4.0 g/L., the corrosion resistance of com-
posite coatings was gradually improved with the increase of ZrO, particle concentration, and the aver-
age corrosion rate in different corrosive media presents a trend of decrease, which was mainly attributed
to the increase of the content of ZrO, particles in composite coatings, more uniform surface and signifi-
cantly reduced porosity. However, when the ZrO, particles concentration exceeds a certain limit, the
content of ZrO, particles in composite coatings decreased, along with the increase of porosity and the
decrease of surface roughness, resulting in the deterioration of corrosion resistance. The composite coat-
ing prepared with 4.0 g/L ZrO, particles exhibited good corrosion resistance, but its corrosion resistance
varies in different corrosive media. The morphology difference of the composite coating before and after
corrosion was not very significant, while the morphology difference of NdFeB before and after corro-

sion was significantly different, indicating that the corrosion resistance of this composite coating in dif-
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ferent corrosive media was obviously better than that of NdFeB.

Keywords: corrosion resistance; Ni-P/ZrO, composite coatings; ZrO, particles concentration; NdFeB
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Fig.1 Basic plating bath and composite plating

bath containing ZrO, particles
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Fig.2 Content of ZrO, particles in composite coatings

prepared at different ZrO, particle concentrations
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Fig.3 Morphology of the composite coatings prepared

with different concentration of ZrO, particles
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Fig.4 Porosity of the composite coatings prepared with

different concentration of ZrQO, particles
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Tab.1 Average corrosion rates of the composite coatings in different corrosive media prepared with different concentration

of ZrO, particles

Ly JEE R/ (mg-mm2-h!)
ZrO, kLR B/ (g L)
5% HCI 3.5% NaCl 10% NaOH

0.5 1.73x10* 2.48x10° 5.50x10°
1.5 1.45x10* 2.21x10°% 5.27x10°
2.5 1.01x10* 1.95x107 4.90x10°
4.0 0.88x10* 1.83x107 4.74x10°
5.0 1.20x10* 2.06x107 4.97x10°
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Fig.5 Morphology of the composite coating prepared with
4.0 g/L ZrO, particles before and after corrosion in

different corrosive media
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