J. Adv. Mater. Eng., 2026;45(2)135-149. https://doi.org/10.47176/jame.45.2.1159

Journal of \ Journal of Advanced Materials in Engineering
ADVANCED MATERIALS W Journal homepage: https://jame.iut.ac.ir/?lang=en
IN ENGINEERING

ISSN: 2251-600X EISSN: 2423-5733

Research Article

Investigation of the Wear and Corrosion Resistance of Electroless Ni-P/Ni-B
Coating Reinforced with Ceria Sol

Faezeh Badiee!, Daryush Arabian™"', Hossein Jamali?> and Shahab Torkian?

1- Faculty of Applied Sciences, Malek Ashtar University of Technology, Shahin Shahr, Isfahan
2- Department of Materials Engineering, Malek Ashtar University of Technology, Shahin Shahr, Isfahan
* Corresponding author, Email: daryush_arabian@yahoo.com

(Received: 18 October 2025; Revised: 15 December 2025; Accepted: 16 December 2025; Available online: 12 January 2026)

ABSTRACT

Introduction and Objectives: Wear and corrosion are among the primary challenges that reduce the service life and performance of
industrial components. In this study, a sol-enhanced method is employed to incorporate ceria into electroless Ni-P/Ni-B coatings to
improve mechanical, tribological, and corrosion properties.

Materials and Methods: A uniform distribution of ceria nanoparticles was achieved by introducing ceria sol derived from an alkoxide
precursor into the Ni-B electroless bath. Characterization was performed by XRD and FE-SEM, DLS, potentiodynamic polarization
test, and pin-on-disk wear tests.

Results: The results showed that the use of ceria sol improved the uniformity of the distribution of reinforcing particles and formed a
relatively dense Ni-B coating with good surface quality and no real surface cracks. The surface features were mainly related to the
boundaries of cauliflower nodules. The polarization curve indicates a more stable with slower rate of corrosion for the CeO2-containing
coating compared to the substrate, due to the formation of a protective layer and increased surface chemical stability. Using the Ni-
P/Ni-B-CeOz coating on the aluminum substrate resulted in a 21% reduction in the friction coefficient and a 70% reduction in the
specific wear rate compared to the substrate.

Conclusion: Using sol of ceria in Ni-B coatings, due to the prevention of particle accumulation in the coating, led to a significant
increase in corrosion resistance, reduced friction coefficient, and improved wear resistance of the coating.
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1. nickel-phosphorus 8. Schlotter's solution

2. nickel-boron 9. dynamic light scattering (DLS)

3. Orowan 10. X-ray diffractometer (XRD)

4. Hall-Petch 11. field emission electron microscope (FESEM)

5. cerium oxide 12. Mitutoyo profilometer

6. dimethoxymethane (DME) 13. polydispersity index (PDI)

7. acetylacetone (ACAC)
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