THERMODYNAMICS OF ORDERING IN LOWER TUNGSTEN CARBIDE W2C
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According to [1], the only ordered phase of the lower hexagonal (space group P63/mmc) tungsten carbide (-W2C is the trigonal (space group
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) phase (-W2C. Besides two superstructures of the carbide (-W2C are mentioned in the literature: orthorhombic (space group Pbcn) phase ( '-W2C and rhombohedral (space group P

m1) phase ( ''-W2C. In this connection, the thermodynamical analysis of phase equilibria in the existence range of the carbide (-W2C and its possible superstructures W2tC2t-1 (t = 1) is performed in this study. Phase equilibria are calculated by the order-parameter functional method [2]. The basis cluster s in the form of octahedron comprising six sites of the nonmetallic sublattice with W atom at the center was used for the description of ordering in hexagonal lattice. The free energy of disordered (( = 0) and possible ordered phases with long-range order parameter ( was written as 

F(y,(,T) = F0(T) + yF1(T) + 
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where F0(T), F1(T), F2(T) are the coefficients of the expansion of the free energy of a disordered compound M2Xy (disregarding the configurational entropy Sc) in a power series in y; 
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 is the probability of a complete bond C-C for the superstructure discussed; a(s) is a coefficient which depends on the symmetry and type of superstructure; Sc(y,() is the configurational entropy. 
Calculations show that trigonal phase (-W2C has the lowest free energy at a temperature from 1300 to 2300 K in the homogeneity interval of lower tungsten carbide W2C. Free energy of two other superstructures is higher than the free energy of ordered trigonal phase (-W2C therefore ( '-W2C and ( ''-W2C superstructures cannot exist.  
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