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Table 1 Physical-chemical properties of WC and Co powder for

cemented carbide

Particle size/ Carbon content, Oxygen
Powder
pm wl% content, /%
wcC 30.3 6.17 0.012
Co 1.0 - 0.42
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Fig.1 Morphologies of cemented carbide before and after selective
electrolyzing: (a) backscattered electron image before electrol-

yzing and (b) morphology of Co frame after electrolyzing
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Fig.2 In-situ XRD patterns of Co powder (a) and cemented carbide (b)
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Fig.4 Morphologies of Co powder (a) and cemented carbide (b)

after metallographic etching
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Fig.5 Phase distribution (a) and contrast image (b) of Co in

cemented carbide
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Fig.6 Pole figures of a and g of Co in cemented carbide
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Fig.7 Crystal model of shear transformation in Col®
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Fig.8 TEM image and EDS mapping of elements C, Co, W for cemented carbide
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Table 2 Lattice parameters of Co powder and cemented carbide

Lattice constant/nm

Sample
O ag Cp
Co powder 0.3546 0.2505 0.4074
Cemented carbide 0.3559 0.2515 0.4082
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Fig.9 HRTEM lattice contrast image of Co in cemented carbide
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Fig.10 Residual stress of WC measured by cose method
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Phase Transformation and Effect Factors of Co in Cemented Carbide

Wang Shuming®, Zhang Hua?, Cao Ruijun®, Zuo Yuting®, Li Zhongwu®, Wang Mengyuan®
(1. Guobiao (Beijing) Testing & Certification Co., Ltd, Beijing 100088, China)
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Abstract: The phase transformation temperature, microstructure of 10 wt% Co-WC cemented carbide and pure Co powder were analyzed using in
situ X-ray diffraction (XRD), scanning electron microscope (SEM) and transmission electron microscope (TEM). The phase transformation and
effect factors of Co in cemented carbide were also investigated. The results show that the crystal orientation relationship of Co phase
transformation is {111},//{0002};, <110>,//<1120>4 and lamellar structure is formed as the stacking fault induced at the {0002} crystal plane
during Co phase transformation. Compared with pure Co powder, the As and Ar of Co phase in cemented carbide are up about 80 °C, which shows
the supercooling degree increases. The main reasons are the W and C atoms solid solution, WyCo,C, precipitation, the thermal residual tensile
stress caused by the different coefficients of thermal expansion between WC and Co, thus increasing the needed supercooling of Co phase
transformation.
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