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Ni—-P-hard oxide composite coatings on Mg alloy substrate

LIU Xuehua, LIN Weiming, SHANG Chuan, YANG Sisheng
(School of Materials Science and Engineering, Fujian Provincial Key Laboratory of Material Preparation and Processing,

Fuzhou, 350118 China)

Abstract ; The sol-gel method and electroless plating method were combined to successfully prepare three hom-
ogeneous composite coatings composed of nickel-phosphorus-hard oxides ( Ni—-P-Si0,/Ti0,/Al,0,) on the
surface of the magnesium alloy substrate. Scanning electron microscopy (SEM), optical microscopy (OM),
friction and wear tests, and electrochemical methods were used to compare the microstructure, wear resistance
and corrosion resistance of Mg substrates, basic Ni—P coatings and three composite coatings. Results show that
compared with the Mg substrate, the composite coatings prepared by adding the three sols had their wear re-
sistance and corrosion resistance greatly improved. Compared with the Ni—P coating, the three composite coat-
ings have more uniform and dense micro-morphology, which reduces the agglomeration caused by directly
adding nano-powder, while improving the wear resistance and corrosion resistance. The Ni-P-Si0, composite
coating is found to have a superior microhardness of HV513, a minimum friction coefficient of 0.34, and a
most positive corrosion potential of —1.18V and a minor corrosion current of 9.5x107m A + cm ™. Therefore,
considering the best preparation technology and energy saving and emission reduction factors, Ni—=P-SiO, com-
posite coating can be used as a wear-resistant and corrosion-resistant coating of Mg alloy for its excellent prop-
erties, which is beneficial to practical industrial production.
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Tab.1 Optimal processing parameters of composite

coatings with Ni—P-hard oxides
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Ni-P-TiO, 3.0 4.5 80 60
Ni—P-AL 0, 50  45-50 50 120
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Fig.1 Metallographies of composite coatings with Ni-P—hard oxides(400X)
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Fig.2 SEM images of composite coatings with Ni—P—hard oxides
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Fig.3 Mophologies of composite coatings with Ni-P—-hard

oxides prepared by traditional powder adding method
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Tab.2 Hardness and friction coefficients of composite

samples prepared by different sol addition (25 g,10 s)
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Tab.3 Corrosion currents and corrosion potential of composite samples prepared by different sol addition
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