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Table 1 Granularity of the initial powder (nm)

Ultrafine WC  Ultrafine WC-6Co VCICr3C, C

176 130 682 100

®2 RS

Table 2 Material composition (w/%)

Sample No. Co C VCI/Cr3C, wcC
1 0.5 0.4 0 99.1
2 0.5 0.4 0.24 98.86
3 0.5 0.4 0.48 98.62
4 0.5 0.4 0.73 98.37
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Fig.1 Pressure sintering process
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Fig.2  Metallographs of sintered samples with inhibitor of
different mass fractions: (a) 0%, (b) 0.24%, (c) 0.48%,
and (d) 0.73%
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Fig.3 SEM images of sintered samples with inhibitor of different
mass fractions: (a) 0%, (b) 0.24%, (c) 0.48%, and
(d) 0.73%
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Fig.6 Metallographs of WC-0.5C0-0.73 VC/Cr3C, with different mass fraction of addition C: (a) 0%, (b) 0.2%, and (c) 0.4%
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Table 3 Mechanical properties of samples with different

mass fraction of addition C

Vickers hardness,

Carbon content/% HVs oo/MPa Kic/MPa m*?
0 32 658 6.692
0.2 32216 6.935
0.4 30616 7.071
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N 32 216 MPa.
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Influence of VC/Cr;C, and Mixed Carbon Content on Microstructure and Properties
of Ultrafine WC-0.5Co Cemented Carbide

Zheng Huchun?, Fan Jinglian®, Yang Wenhua', Zhang Zhongjian?, Liu Tao"
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Zhuzhou Cemented Carbide Group Corp., Ltd, Zhuzhou 412000, China)

Abstract: The ultrafine WC-0.5Co cemented carbide with a grain size smaller than 0.5 um was prepared by high energy ball milling and
HIP-sintering process. The raw materials were ultrafine WC and WC-0.5Co powder and the additives of grain growth inhibitor were
VC/Cr3C, and carbon. Microstructure and properties of the ultrafine WC-0.5Co cemented carbide with different VC/Cr3;C, and carbon
contents were studied. The results show that there is a significant effect of VC/Cr;C, on controlling WC particle size and hardness of
ultrafine WC-0.5Co cemented carbide. Ultrafine WC-0.5Co cemented carbide has best Vickers hardness HV s of 32 658 MPa with the
VC/Cr3C;content of 0.73% (mass fraction, similarly hereinafter). A certain amount of mixed carbon content is good for decarburization
and properties of the ultrafine binderless cemented carbide. Ultrafine WC-0.5C0-073VC/Cr;C, cemented carbide has best comprehensive
mechanical properties with transverse rupture strength of 6.935 MPa m*? and Vickers hardness HV,0s of 32 216 MPa when the mixed
content of carbon is 0.2%.

Key words: VC/Crs; mixed carbon content; ultrafine WC-0.5Co cemented carbide; microstructure; mechanical properties
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