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Fig.1 XRD patterns of WC-8Co cemented carbides with different

carbon contents in the raw powders
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Fig.2 SEM images of the specimens with different VC contents:
(a) 0.0%, (b) 0.2%, (c) 0.5%, (d, f) 0.8%, and (e, g) 1.0%
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Fig.3 Schematic diagram of the VC distribution in the cemented
carbides with VC addition (a); SEM morphology of WC

grain with facets (b)
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Fig.6 Hardness (a) and fracture toughness (b) of WC-8Co

cemented carbides with different VC contents
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Fig.11 Finite element simulation of Mises stress states with different microstructure morphologies: (a) inhomogeneous WC grains,

(b) homogeneous WC grains, and (c) high WC grain contiguity
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Effect of VC Addition and Carbon Content on Mechanical Properties of Ultrafine
Cemented Carbides at Room and High Temperatures

Li Yuheng', Liu Xuemei', Liu Chao”, Lu Hao', Song Xiaoyan'
(1. Faculty of Materials and Manufacturing, Key Laboratory of Advanced Functional Materials, Education Ministry of China, Beijing
University of Technology, Beijing 100124, China)
(2. Xiamen Tungsten Corporation, Ltd, Xiamen 361000, China)

Abstract: Using VC and WC-8Co composite powder prepared by in-situ reduction carbonization as raw materials, ultrafine WC-Co
cemented carbide was prepared by sinter-HIP technology. The influences of the VC content and the carbon content of the composite
powder on the phase composition, microstructure, and mechanical properties of the cemented carbides were investigated. The results show
that the grain size, hardness and fracture toughness of cemented carbides are mainly affected by the VC content. These properties change
monotonically with the increase of VC content. The change of transverse rupture strength with VC content is related to carbon content. The
compression strength decreases first and then increases with the increase of temperature. With the optimized carbon content of WC-8Co
composite powder in the range of 5.60wt%~5.68wt% and the VC addition no more than 0.5wt%, the ultrafine cemented carbides with high
comprehensive performance were prepared. The highest value of TRS is 4482 MPa at room temperature, and compression strength is 4914
MPa at 600 °C. Based on the characteristics of the microstructure and the stress distribution, simulated by the elastic-plastic finite element
model, the law of performance change and the mechanism of its performance were analyzed.

Key words: ultrafine cemented carbide; VC addition; carbon content; high temperature compression strength; mechanical properties
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