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Fig.1 XRD pattern of reaction products of grapheme, tungsten

oxide, cobalt oxide mixed powders at 850 C
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Fig.2 SEM images of reaction generated powders with ball milling time 30 h (a), 40 h (b) and 50 h (c); particle size distribution of

powders (d)
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Fig.3 XRD pattern of WC-12Co compact prepared by SPS
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Fig.4 SEM image of WC-12Co samples sintered by SPS
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Fig.5 Grain size distribution of WC-12Co samples sintered by
SPS
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Fig.7 TEM images of WC/WC grain boundary in WC-Co alloy
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Fig.8 HRTEM image of WC/grapheme phase interface
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Preparation and Mechanical Properties of Hard Metals Using Graphene as Carbon
Source

Wang Xilong*, Song Xiaoyan®, Zhang Zhexu?, Liu Xuemei, Liu Xingwei', Yang Cheng?, Li Yuxi®
(1. Key Laboratory of Advanced Functional Materials, Ministry of Education, Beijing University of Technology, Beijing 100124, China)
(2. Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China)
(3. Zigong Tungsten Carbide CO., LTD, Zigong 643000, China)

Abstract: Normal carbon source black carbon was substituted by graphene which was dispersed in N-Methyl-2-pyrrolidone and
nanocrystalline WC-Co composite powders were prepared using a short process in-situ reduction and carbonization reaction method. The
results show that graphene as the carbon source could decrease the reaction temperature, and the particles of WC-Co composite powders
are fine and the particle size distributes uniformly. Composite powders were consolidated through the spark plasma sintering system and
the mean grain size of WC in WC-Co cemented carbides is about 290 nm. Vickers hardness and fracture toughness of the bulk is
13.87740.131 GPa and 8.320.1 MPa -m'?, respectively. HRTEM images show that the grain boundaries of interfaces between WC/WC,
WC/Co and WC/C are of low misfit.
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