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Table 1 Composition of raw material samples (/%)

Sample WO3; wWC Co C
A 0 90 10 Bal.
B 2.1 87.5 10 Bal.
Cc 4.2 85 10 Bal.
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E 8.4 80 10 Bal.
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Fig.1 XRD patterns of cemented carbides with different WO3

addition
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Fig.2 SEM morphologies of raw powders of WC (a), WO3 (b), Co (c), and the composite powder with 4.2%WO; (d)
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Fig.3 Metallographic images of cemented carbides with different WO3 addition: (a) 0%, (b) 2.1%, (c) 4.2%, (d) 6.3%, and (e) 8.4%
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Fig.5 SEM morphologies of cemented carbides with different WO3 addition: (a) 0%, (b) 2.1%, (c) 4.2%, (d) 6.3%, and (e) 8.4%
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Effect of WO; Content on Microstructure and Properties of Ultracoarse Grained
Cemented Carbide

Tang Yanyuan*?, Zhong Zhigiang®, Chen Bangming®, Zhong Yuan®, Xu Guozuan®, Chen Liyong? Yang Qiumin®?
(1. Chongyi Zhangyuan Tungsten Co., Ltd, Ganzhou 341300, China)
(2. Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology, Ganzhou 341300, China)

Abstract: Ultracoarse grained cemented carbide was prepared by in-situ fine grain dissolution-precipitation method with WC, WQOs3;, Co
and C as raw materials. The effects of different WO3 content on the microstructure and mechanical properties of the alloy were analyzed.
The results show that the WOz and C could undergo in-situ reduction-carbonization reaction to form fine WC with high activity. In the
liquid phase sintering, fine WC dissolution-precipitation could promote the coarse WC grains growth, reducing the microdefects and
growth steps, flattening the boundary of WC grains, which could make the morphology of coarse WC grains tend to a fully developed
triangular prism. The ultracoarse WC grains with high flattening degree effectively increase the proportion of WC (0001) axial plane,
improve the hardness, hinder the crack propagation, and strengthen the alloy. So, the alloy with 4.2wt% WOj3; added have the maximum
hardness (10633 MPa) and transverse rupture strength (2692 MPa).

Key words: WOj3; dissolution-precipitation process; ultracoarse WC grain; cemented carbide; WC-10Co
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