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Abstract: In order to study the high-temperature and high-pressure sintering of binderless tungsten carbide (WC) ,

X-ray diffraction, scanning electron microscopy, universal testing machine, and microhardness tester among others were

adopted to characterize the phase composition, microstructure and mechanical properties of the WC samples. The results

show that the relative density, hardness and fracture toughness of the samples increase as the sintering temperature rises.

It is found that WC sample prepared by sintering at 1 500 °C can exhibit excellent comprehensive mechanical properties ,
with relative density of 99.5% , hardness of 2 885HV , and fracture toughness of 9.50 MPa-m"?.

Key words: tungsten carbide; high-temperature and high-pressure; binderless; sintering; hardness; relative density;

fracture toughness; cemented carbide
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Fig.1 XRD patterns of binderless tungsten carbide samples
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Fig.2  Fracture microstructure of binderless tungsten carbide samples
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Fig.3 Relative densities of samples
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Fig.4 Relationship between Vickers hardness, fracture toughness

and sintering temperature of sintered samples
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Table 1 Comparative properties of WC-Co composite samples
BERAUR  METE  AERERE(HV) (ﬁf‘ﬁ 4 ) gﬁgj/

WC-0.8%Col®  FAFELELS 2 546.00 8.01 —
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ENTIEN e Tk e s 2 885.00 9.50 99.5
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