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Fig.1 XRD patterns of nanocrystalline WC-Co powders with
different amounts of VC addition by reduction and

carbonization process
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Fig.2  Pictures of the initial powder milled mixture: (a) SEM
morphology and (b) sketch diagram of the milled particle

distribution
t . 1WC
2Co
3ve
4003W3C
e
z 1
g 4 M3 1 11 1
bj 342 2 3 10.0%
2
< \ Ara 5.0%
=
A \ ,A A2-0%
A 1.15%
P
oo A

30 40 50 60 70 8 90
24()

B3 AHEEHE VC K WC-Co fif i & 411 XRD Ei
Fig.3 XRD patterns of WC-Co cemented carbides with different

amounts of VC addition in the raw powders
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Fig.4 SEM micrographs of the specimens with different amounts of VC addition: (a) 0.85%, (b) 1.15%, (c) 2.0%, (d) 5.0%, and (e) 10%

in the raw powders and its mean grain size distribution (f)
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Fig.5 TEM analyses of the VC particle distribution in WC-Co
cemented carbides with different amounts of VC addition
in the raw materials: (a) 2.0% and (b) 5.0%
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Fig.6 EDS element mapping analyses of the WC-Co cemented
carbides with 2.0%VC in the raw powder
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Table 1  Properties of the prepared WC-Co bulk with
different amounts of VC addition in the raw
materials

0.85 98.1 10.12 19564
1.15 97.3 9.91 19342
2.0 97.6 9.76 20195
5.0 97.7 9.11 20998
10.0 94.4 8.05 18458
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Effect of VC Addition on Preparation and Mechanical Properties of
Nanocrystalline WC-Co Alloys

Liu Xuemei®, Wang Haibin®, Song Xiaoyan', Wang Xilong®, Li Yuxi?

(1. Beijing University of Technology, Beijing 100124, China)

(2. Zigong Tungsten Carbide Co., Ltd, Zigong 643000, China)
Abstract: WC-Co composite powder was synthesized with carbon black and W, Co oxides as raw materials and VC as additive by the
in-situ reduction and carbonization process. The nanocrystalline WC-Co alloys were fabricated by the spark plasma sintering technique
using the prepared WC-Co composite powder. The phase composition, microstructure characteristics and mechanical properties of the
sintered cemented carbides were analyzed. The results show that VVC addition plays a significant role in phase composition, grain size and
properties of the prepared WC-Co alloy. When the VVC addition is 2.0%, the average grain size is 101 nm, the phases are WC and Co, and
the cemented carbides possess high hardness and good fracture toughness.
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