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Investigating the effect of adding niobium and graphite on the microstructure and
mechanical properties of TaC-VC-ZrC medium entropy composite

K. Gilasi
Z. Balak

Department of materials science and engineering, Islamic Azad University, Ahvaz, Iran
Department of materials science and engineering, Islamic Azad University, Ahvaz, Iran

Abstract

In this research, to achieve a composite with high hardness, TaC-VC-ZrC and TaC-VC-ZrC/Nb/Gr composites were sintered by
plasma spark method at 2000°C temperature, 25 minutes holding time and 40 MPa pressure. The relative density, hardness and
fracture toughness of the samples were measured by Archimedes, Macro-Vickers method and crack length measurement,
respectively. Evaluation of the microstructure of the samples and phase identification was done using field scanning electron
microscope (FESEM) and XRD. TaC-VC-ZrC and TaC-VC-ZrC/Nb/Gr composites were successfully sintered with relative
densities of 99.6% and 96.3%, respectively. It was found that in the TaC-VC-ZrC/Nb/Gr sample, a small amount of NbC phase is
formed during the grinding process. The addition of Nb and Gr significantly increases the hardness and fracture toughness of the
TaCZrCVC sample, so that the hardness from 2.22 GPa to 30.6 GPa and the fracture toughness from 4.6 MPa m*’ to in the sample
without addition reaches to 6.1 MPa m”® in the sample containing the additive.

Keywords: TaC-VC-ZrC, Hardness, Fracture toughness, Niobium, Graphite, Microstructure.
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