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Table 1 Chemical composition (/%) and powder particle size

Alloy wcC Co Ti(C, N) (Ti, W)C (Ta, Nb)C VC CrsCs
M-1 Bal. 12 4 0 0 0.35 0.65
M-2 Bal. 12 4 6 0 0.35 0.65
M-3 Bal. 12 4 0 6 0.35 0.65

Fsss/um 0.4 1 15 15 15 1 1

K1 Bpes e i & &R 2 Mo 44

Fig.1 Surface microstructures of cemented carbides after pre-sintering: (a) M-1, (b) M-2, and (c) M-3
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Fig.2 Microstructures of cemented carbides after pre-sintering: (a) M-1, (b) M-2, and (c) M-3
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Fig.3 Distribution of WC grain sizes after pre-sintering: (a) M-1, (b) M-2, and (c) M-3
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Fig.4 Surface microstructures of cemented carbides after gradient sintering: (a) M-1, (b) M-2, and (c) M-3
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Fig.5 Distribution of elements in surface zone of cemented carbides: (a) M-1, (b) M-2, and (c) M-3
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Fig.6 Core microstructures of the alloy after gradient sintering: (a) M-1, (b) M-2, and (c) M-3
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Fig.7 Distribution of WC grain sizes after gradient sintering: (a) M-1, (b) M-2, and (c) M-3
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Fig.8 Density (a), hardness (b) and transverse rupture strength (c) of alloys before and after the gradient sintering
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Effect of Cubic Phase on Microstructure and Properties of Ultrafine Crystalline
Gradient Cemented Carbides

Zhou Xiangkui, Wang Kai, Xu Zhifeng, Wang Xiaobin, Wang Qiang, He Jicheng
(Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: With ultrafine WC powder as the starting material, ultrafine crystalline gradient cemented carbides were prepared by a two-step
sintering process, in which the cemented carbides were lower pressure pre-sintered followed by gradient sintering. The influences of cubic
phase on microstructure and property of the ultrafine crystalline gradient cemented carbides were studied. The results show that the thicker
gradient layer can be formed in the alloy with adding Ti(C, N) only, but the mean WC grains size has a large value after gradient sintering.
The thinner gradient layer has been formed when (W, Ti)C or (Nb, Ta)C is added, but the mean WC grains size is smaller than that of the
alloy with adding Ti(C, N) only. Some WC grains with size above 1 um has been formed in the alloy with adding (W, Ti)C after gradient
sintering. The formation of the core-rim structure cubic phase can be prevented by adding (Ta, Nb)C.
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