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Effect of grain growth inhibitor VC on in situ formation of WCoB-TiC-Co
multiphase metal-ceramics
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Abstract ; In order to refine the grain of WCoB-TiC—Co double phase cermet and improve its microstructure and
mechanical properties, using WC, TiB, and Co powders as main raw materials, WCoB —TiC-Co multiphase
metal-ceramics were prepared by in-situ liquid-phase reaction sintering at 1 400 °C in the vacuum furnace. The
effect of contents of VC grain growth inhibitor on microstructure, phase composition, hardness, density, wear
resistance,, bending strength and the fracture surface of multiphase metal-ceramics were studied by FE-SEM,
EDS and XRD. The results show that, with the addition of a proper VC content, the grain growth of
WCoB-TiC~Co multiphase metal-ceramics was effectively suppressed, and the toughness, fracture unevenness,
bending strength, hardness and wear resistance of the materials were enhanced. When 0.9wt.% VC was added,
the average grain size of WCoB—TiC~Co multiphase metal-ceramics was only 1.3 pm, and, the hardness and the
bending strength were 91.5 HRA and 794 MPa, respectively. As the content of VC increased from 1.2wt.% to
1.5wt.%, the hardness, density, wear resistance and bending strength of WCoB —TiC —Co multiphase metal-
ceramics reduced gradually.
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Table 1  Compositions of the samples ( mass fraction/% )

Samples WC TiB, Co vVC
A 59.2 21.2 19.6 0
B 58.9 21.2 19.6 0.3
C 58.6 21.2 19.6 0.6
D 58.3 21.2 19.6 0.9
E 58.0 21.2 19.6 1.2
F 57.7 21.2 19.6 1.5
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Fig.1 SEM micrographs of WCoB~-TiC—Co muhiphase metal-ceramics with different mounts of VC; (a) 0;(b) 0.3%;(c) 0.6%;
(d) 0.9%;(e) 1.2%;(f) 1.5%
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Fig.2 XRD patterns of WC,B-TiC—Co muhiphase metal-

ceramics with different content of VC
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Fig.4 Hardness and density of WC, B-TiC~Co muhiphase

metal-ceramics with different content of VC
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Fig.7 Fracture surface of WC,B—-TiC—-Co muhiphase metal-ceramics with the different amounts of VC: (a) 0;(b) 0.3%;
(¢) 0.6%;(d) 0.9%;(e) 1.2%;(f) 1.5%
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