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The annealing temperature effect on the elemental and phase composition, lattice
parameters, stress state, and substructure characteristics of tungsten carbide films ob-
tained by a-WC target magnetron sputtering at a high deposition rate (1.8 nm/s) has been
studied. It has been found that the as-deposited thermodynamically non-equilibrium B-WC
phase becomes transformed into equilibrium a-W,C one within a narrow temperature range
of 755 to 760°C. A mechanism is proposed for the diffusion-stimulated B-WC- a-W,C
phase transformation being realized via formation of strain-induced subtractive stacking
errors in the B-WC lattice.

WccnenoBano BIMAHNME TeMIIEPATYPhI OTXKUTA HA DJIEMEHTHBIA W (DA30BBIN COCTaB, IMEPUO],
pellleTKU, HAPSKEeHHOE COCTOAHMNE M CYOCTPYKTYyPHBIE XapaKTEePUCTUKM ILJIEHOK Kapoumaa
BOJIb()pPaMa, IMOJYYEHHBIX C BBICOKOM CKOPOCTHIO ocakaeHusa (1.8 HM/c) mpu MarHeTpOHHOM
pacubuiennu 0-WC MuieHu. YCTaHOBJIEHO, UTO B y3KOM TeMIEpaTypHOM HHTepBaie 755—
760°C ocyiecTBisieTcs epexo] TepMoAnHaMuUecKu HepaBHoBecHO! (assr B-WC, dopmupye-
Mol Ipu KoHJeHcanuu, B paBHoBecHYI O-W,C. Ilpennoxen mexarmsm B-WC- o-W,C mud-
(Py3HMOHHO-CTUMYJIMPOBAHHOTO (Da30BOTO II€PexXojfa, OCYIIEeCTBJIAEMOro uepes o0pasoBaHue B

© 2002 — Institute for Single Crystals

pemerke B-WC dasel meopMamnoHHbIX He(PEKTOB YIAKOBKM THUIIA BHIUNTAHUS.

According to the W-C phase diagram [1],
it is just the B-WC phase (NaCl type struc-
ture) that is stable at high temperatures
(over 2500°C) while at lower temperatures,
either a-W,C (hexagonal close-packed struc-
ture with ¢/a ratio 1.58) or a-WC (single-
layer stacking, c¢/a = 0.98) is, depending on
the carbon content. This feature distin-
guishes tungsten carbide from most other
inclusion phases based on transition metals
which form mainly NaCl structure type
phases within the temperature range of 100
to 500°C [2]. The B-WC phase can be ob-
tained at mentioned temperatures by super -
fast quenching [2]. In this connection, it is
just the ion-plasma deposition methods that
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are of highest interest. In these techniques,
the high energy of particles being deposited
provides not only superfast quenching
under cooling but also formation of high-
strength nanocrystalline materials [3—-5].
The magnetron sputtering technique makes
it possible to obtain nanocrystalline films of
B-WC phase at room temperature [5]. The
heat stability of B-WC condensate structure
as well as mechanisms of its possible trans-
formations into equilibrium a-W,C and
a-WC phase are still scarcely studied at
present an require a more detailed investi-
gation.

In this work, the micrometer range thick
tungsten carbide films were obtained by
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