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Cemented carbides WC-Co are commercially one of the oldest and most successful powder metallurgy 

products. The properties of these materials are determined by the properties of the components, in particular, 

the grain size of the carbide phase [1, 2]. Fine VC powders are of interest as additives to sintered WC-Co 

cemented carbides as an inhibitor of WC grain growth [3, 4]. Carbide powders in [4] were synthesized by a 

method consisting of carbothermic reduction of a mixture of oxides at 1050 °C and a subsequent 

carburization process at 1300 °C in a hydrogen atmosphere. The reaction mixture was heated in a furnace.  

We synthesized vanadium carbide powders using the SHS method with the stage of calcium-thermal 

reduction. The process occurred according to the approximate scheme V2O5 + 5Ca + 2C → 2VC + 5CaO in 

combustion mode, which did not require furnace heating. The following starting reagents were used: calcium 

granules with a diameter of 0.5-2 mm produced by the Chepetsky Mechanical Plant, argon gas of high 

purity, vanadium (V) oxide (analytical grade) and lamp carbon black. The initial mixtures were prepared 

with a 20% excess of calcium. The starting mixture was poured into a paper cup with a diameter of 23 mm, 

which was placed in a sealed reactor. The reactor was filled with argon to a pressure of 1 MPa. Combustion 

was initiated with a short pulse of an electric coil. The cooled product was washed from CaO with a weak 

solution of hydrochloric acid. An X-ray image of the product is shown in Figure 1. 
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Fig.1. X-ray diffraction pattern of the final reaction product after acid treatment.  

The results obtained showed that the SHS method with a reduction stage can produce almost single-

phase vanadium carbide powder. 
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