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ABSTRACT W-B-C' composite with higher relative density was fabricated by hot-pressed B4C
matrix with addition of different volume contents of WC/Ce, which makes sintering easy and the com-
posite has high toughening properties. The relative density of composites with addition of 40%WC/Co
that sintered at 1900 C for 30 minutes under 35 MPa pressures, is up to 98%; the flexural strength
and fracture toughness are 453 MPa and 8.70 MPa m'/?, respectively. The phases and microstructure
of W-B-C composites have been studied by means of XRD, EDS, SEM, TEM. The influence of differ-
ent contents of WC/Co on mechanical properties of composite was analyzed, and the mechanisms of
toughening were also discussed. The high relative density makes the composites have a high strength of
453 MPa and the mismatch between thermal expansion coefficients of matrix and second phases results
in a residual stress field which is the main toughening mechanism. In addion, the existing microcrack
also plays an important role to improve the toughness of composites.
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{a) distribution of carbon at interfaces

{b) enlargement of A area n (a)
{c) diffraction pattern of free carbon
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Table 1 Mechanical properties of B4U-WC /C'u composites at rount temperatures

Material Temperature Bending Fraciure toughness Vickers hardness
C strength MPa-m!/2 GPa
MPa
Byl 200EWCO/Co 1500 2498 4+ 22,6 5.1210.61 ».9440.54
1900 34563372 6.9410.26 12.6910.34
Byt J0RWC/Co 1500 299.49+11.3 ¥.1110.74 5.9610.6
1900 153.64+26.7 8.70+0.4 10.6s+1.15
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Fig.4 SEM photograph of fracture surface of ByC-
W Co crmposites

(a) dimples formed after B4C grains debonded

(b} transeranular fracture of WC particles
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