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Mechanical and corrosion resistance properties of TiO, nanoparticles reinforced Ni
coating by pulse current electro deposition

Abstract:

The study included the effect of the frequency (F) and the DC cycle of the current used
to manufacture Ni-TiO, nickel-coated nickel plating on a steel surface using electrolysis
technique. The coating properties were examined using a scanning electron microscope
(SEM), hardness test, corrosion test, and the coating components were analyzed by EDX
analysis. The coated surface contained 16.30% Ti and 35.48% O. XRD studies revealed the
preferred trend [111]. The rigidity of HV 560.4 for Ni-TiO, coating increased F = 10Hz (DC =
75%) to HV 645.7 for Ni-TiO; coating F = 10Hz (DC = 25%). The corrosion resistance of the
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samples prepared by Potentiodynamic Studies in 3.5% sodium chloride solution was
evaluated. The results showed a decrease in the density of corrosion with increasing TiO,
incorporation in the nickel coating matrix. Ni-TiO, composite coatings (F=10Hz, DC = 25%)
provide a uniform surface, a high degree of hardness and high corrosion resistance.
Key words: Nickel coating, titanium oxide, corrosion, electrodeposition, pulse current.
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