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Synthesis of W-TiC composite powders by
wet-chemical process and its sintering behavior by SPS
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Abstract: W-TiC composite powders were prepared by wet-chemical process, and ultra-fine grained W-TiC composites
were fabricated by spark plasma sintering (SPS). The surface morphologies of W-TiC composite powders and the
microstructure of W-TiC composites were studied. The results show that TiC powders are subjected to chemical
activation pretreatment to obtain uniform distribution of defects on the surface of TiC powder, thus increasing the
hydrophilicity of the TiC surface. The second phase TiC particles are homogeneously and dispersively distribute in the
grains and grain boundaries by chemical reduction. The grain size, relative density and the Vicker hardness HV,, of the
ultra-fine grained W-TiC composites by SPS are 400 nm, 95% and 1280, respectively.
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Fig. 1 Temperature profile of SPS process
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Fig. 2 Surface morphologies of TiC powder before and after pretreatment: (a), (b) Before pretreatment; (c), (d) After pretreatment
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Fig. 4 XRD patterns of W-TiC composite powder before(a)
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Fig. 3 Microstructures and EDS spectrum
of W-TiC composite powder: (a) SEM
image; (b) TEM image; (c) EDS spectrum
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Fig. 5 SEM images((a), (¢)) and BSE images((b), (d)) of W-TiC composites and EDS spectra ((e), (f)) of selected points in Fig. (a)
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Fig. 6 Fracture morphologies of W-TiC composites: (a) Lower magnification; (b) Higher magnification
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Fig. 7 TEM images of W-TiC composites: (a) Overview of W;
(b) Dislocations in W grain
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