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ABSTRACT 

Vanadium-tungsten carbide {(V, W) C} nanocrystalline powder has been synthesized by 
mechanical alloying for the purpose of producing WC-VC-Co alloys of very fine grain size. 
The starting powders were W, V and C. The V/W mass ratio was selected on the basis of the 
formula (V0.7,W0.3) C, which had been calculated to be the equilibrium formula of (V,W) C. 
Although milling was carried out in argon, some oxidization occurred leading to the presence 
of free carbon in the synthesized powder. 

INTRODUCTION  

In recent years (V, W) C-WC-Co alloys have been produced by powder metallurgy starting 
from VC, WC and Co powders [1]. The preparation process has involved thorough mixing of 
the powders, compaction and sintering. After sintering the material has been found to consists 
of (V, W) C, WC and Co, without any residual VC, even when starting from a large fraction 
of VC powder [1]. The composition and the lattice parameter of the (V, W) C grains has been 
found to vary with the overall composition of the alloy, but thermodynamic calculations have 
indicated that the equilibrium composition should be (V0.7, W0.3) C1-x [2].  (V, W) C has the 
same NaCl-type crystal structure as VC. Its lattice parameter is ∼ 4.21 Å while the lattice 
parameter of VC is ∼ 4.16 Å.  Both carbides are never stoichiometric, i.e. they both always 
have C vacancies. The lattice parameter varies with C content in VC and with W and C 
content in (V, W) C. 

 (V, W) C-WC-Co alloys have been found to be possible substitutes for commercial WC-Co 
alloys in applications requiring high abrasion and erosion resistance [3]. The toughness of the 
new alloys (as measured by Palmqvist tests [4]) has been found to be comparable to the 
toughness of WC-Co of equal hardness, but further improvements in toughness have been 
hindered by the size of the brittle (V, W)C grains which offer an easy path to the propagation 
of cracks.  The size of the (V, W)C grains tends to increase during sintering to many times the 
size of the VC grains in the starting powder. The finest (V, W)C grain size achieved so far is 
± 2 µm as against WC grains of ± 0.5 µm [1].  

The ultimate aim of this project is to produce (V,W)C-WC-Co alloys with (V, W)C mean 
grain size finer than the one produced so far, in order to increase the toughness of the 
material.  To reach this aim we planned to start from the finest possible (V, W) C powder 
instead of VC powder.  Since (V,W) C powder is not available commercially, the first step 
was to produce the (V,W) C powder. The results of this first step are reported here. 

Mechanical alloying was selected as the process most suitable for the production of very fine 
(V, W) C powder because the process has been used successfully to produce nanocrystalline 
carbide powders, e.g. TiC [5]. 




