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The of Ni-P coatings demonstrate decent mechanical and anticorrosion properties that them suitable for many industrial applications. However, further improvement in their properties is essential to address associated challenges and to extend their field of application. Towards this direction, Ni-P-ZrO2 nanocomposite coatings containing various concentration of ZrO2 nanoparticles (0.25, 0.50, 0.75 and 1.0 wt.%) were developed using pulse electrodeposition technique. The structural, mechanical and the corrosion behavior of the prepared coatings were investigated to elucidate the useful role of incorporation of ZrO2 nanoparticles. The FE-SEM and AFM results indicate the formation of a compact, dense and homogeneous structure without any noticeable defects (porosity, cracks etc.). Ni-P-ZrO2 nanocomposite coatings demonstrate improved mechanical characteristics when compared to binary Ni-P coatings. An increase in hardness is noticed with increasing amount of reinforcement due to dispersion hardening of Ni-P matrix by presence of insoluble and hard ceramic ZrO2 nanoparticles. Moreover, the corrosion resistance efficiency of the Ni-P coatings is also remarkably improved by the incorporation of ZrO2 nanoparticles reaching to ⁓ 92% at the concentration of 1.0 g/L. This improvement in anticorrosion properties can be regarded as the effect of reduction in active area of the Ni-P matrix and filling of pores by the ZrO2 nanoparticles.
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