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Fig.1 XRD patterns of the composite powders synthesized at

different temperatures
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Table 1 Comparison of plane area fraction in the WC PDF card and the bulk consolidated from composite

powders synthesized at 850 ‘C (%)

WC plane (0001)  (1010) (1011) (1120) (0002) (1121) (2020) (1012) (2021)

PDF card 44.0 100.0 88.2 17.9 5.4 18.8 9.0 16.6 13.9
VD cross-section 100.0 29.2 52.0 6.6 15.2 9.9 4.6 24.7 7.8
PD cross-section 30.0 100.0 60.9 22.0 2.7 19.6 13.1 12.6 19.0
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Table 2 Comparison of different plane area fraction in the consolidated bulk from powders synthesized at 900 and 1000 C (%)

WC plane (0001) (1010) (1011) (1120) (0002) (1121) (2020) (1012) (2021)
900 ‘C 42.3 100.0 98.4 19.6 6.9 28.6 14.8 20.8 18.0
1000 ‘C 46.1 92.7 100 20.3 76 25.9 133 25.1 20.8
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Orientation Distribution of Characteristic Planes in WC-Co Cemented Carbides

Wang Xilong, Song Xiaoyan, Gao Yang, Liu Xingwei, Wang Haibin, Liu Xuemei
(Key Laboratory of Advanced Functional Materials, Ministry of Education, Beijing University of Technology, Beijing 100124, China)

Abstract: Nanoscale WC-Co composite powders were synthesized by in situ reduction and carbonization reactions at different temperatures.
The powders were subsequently consolidated in the spark plasma sintering (SPS) system, and then the nanocrystalline WC-Co cemented
carbide bulk materials were obtained. Systematic tests and analyses show that the cemented carbides consolidated from the powders
synthesized at low temperature has obvious orientation distribution of WC characteristic planes. The area fraction of the (0001) plane vertical
to the sintering pressure direction occupies up to 40%, but that parallel to the sintering pressure direction is only 10.72%. In contrast, the
cemented carbide bulk materials consolidated from the powders synthesized at higher temperatures do not exhibit the orientational distribution
of characteristic planes.

Key words: in situ reaction; WC-Co cemented carbide; orientation distribution
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