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Comparative Study of Electroless Ni-P and Ni-P-SiC on AZ91D Magnesium Alloy
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ABSTRACT: Objective To improve the corrosion resistance and wear resistance of AZ91D magnesium alloy. Methods Ni-P-SiC
composite coating and Ni-P coating were directly fabricated by electroless plating using phosphoric acid + ammonium molybdate
pickling and HF activation. For comparison, electroless Ni-P coating was prepared at the same time. The morphology, composi-
tion, structure, hardness, corrosion resistance and wear resistance of the two coatings were compared systematically. Results The
cellular grains of coating were refined by adding SiC powder. SiC phase appeared in the Ni-P-SiC composite coating without chan-
ging the basic structure of Ni-P alloy. The hardness of the Ni-P-SiC composite coating reached up to 643HV. The corrosion current
density increased slightly in terms of the Ni-P alloy coating. Conclusion Compared with the Ni-P coating, the corrosion resistance
of the Ni-P-SiC composite coating declined slightly, but its wear resistance increased greatly.
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FEARM L AZO1D BEA 4 1Ak 2= 4 AR ( LA 43
BOT) H:9. 1% Al,0. 6% Zn,0. 2% Mn, &2 & N Mg,
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Na,PO, + 12H,0 ¥, £ 60 °C FiE¥E 10 min, MR
FHFMERRYENE , B 20 mL/L H,PO,+5 o/L fHRRER 1A
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Fig. 1 surface photographs of the coatings
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Fig.2 Chemical composition of the coatings
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Fig. 3 Cross-section SEM photographs of the samples
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Fig. 4 X-ray diffraction pattern of the coatings
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Tab. 1 Fitting result of potentiodynamic polarization

curves
iRkE E. . .(vs.SCE)/V Jon/ (A - cm™)
AZ91D -1.543 1.038x10™*
Ni-P %2 -0.482 2.016x107°
Ni-P-SiC 8% )2 -1.063 1.122x107°
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Fig. 6 Variation of friction coefficient
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Fig. 7 morphology of the wear track
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