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Abstract

Project Code: TRG5380017
Project Title : Development of Co-Electrodeposition of Zinc-Nickel-Tungsten Carbide Composites

Investigator : Dr. Yuttanant Boonyongmaneerat
Metallurgy and Materials Science Research Institute,

Chulalongkorn University
E-mail Address : yuttanant.b@chula.ac.th

Project Period : 24 months

The research investigates the approach to fabricate zinc-nickel-tungsten
carbide (Zn-Ni-WC) composites through the electrochemistry route. The research
starts with the study of the processing and corrosion properties of Zn-Ni, followed by
investigation of Zn-Ni-WC. It is found that the pattern of applied current directly
influences the formation of nanocrystalline grain and the enhancement of nickel
alloyed in the structure. Ultimately, this contributes to the improvement of corrosion
behavior of the materials. The study also shows that Zn-Ni-WC can be produced
with the co-electrodeposition process using reverse pulse waveform. The important
parameter that requires close control during processing is the stirring rate of the
electrolyte. The obtained deposits exhibit fairly uniform distribution of incorporated
WC powders. By introducing relatively large amount of WC, corrosion properties of
the material is however found to degrade. Therefore, the introduction of WC with an
optimum content is crucial for improvement of both mechanical properties, such as

hardness and wear resistance, and corrosion properties of Zn-Ni deposits.

Keywords : Electrodeposition; Zinc-nickel alloys; Composite coatings; Corrosion.



