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Abstract: In this study, zirconia-toughened alumina (ZTA) was selected as the ceramic reinforcement phase, and high-chromium cast
iron (HCCI) served as the matrix. Nickel (Ni) metallization was conducted on the surface of ZTA particles via chemical plating,
followed by the fabrication of ZTA ceramic-reinforced HCCI matrix composites (ZTA/Ni/HCCI) using the casting and infiltration
method. The interfacial microstructural characteristics and mechanical properties of the ZTA/Ni/HCCI composites were systematically
investigated. The results indicate that an interfacial transition layer is formed in the ZTA/Ni/HCCI composites, where mutual
dissolution and diffusion of Fe, Cr, and Ni occur to generate solid solutions and intermediate phases (e.g., NiFe:O. and NiAl.O.),
thereby enhancing the interfacial strength of the composites. The hardness of the ZTA/NiI/HCCI composites is higher than that of the
ZTA/HCCI composites, demonstrating that the solid solutions and intermediate phases formed by Ni plating on the ceramic particle
surface improve the matrix’s resistance to plastic deformation. Compared with the ZTA/HCCI composites, the ZTA/Ni/HCCI
composites exhibit reduced wear loss and a lower friction coefficient. The significantly improved wear resistance originates from the
ZTA ceramic particles’ ability to effectively bear the load transferred by the matrix, while the strong and tough matrix provides support
for the ceramic particles, preventing their fracture or spallation under external forces.
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