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The application of coercive force in studying on cemented
carbide with fibrous WC grain

Cao Shunhua, Zou Shimin, Li Chunxiang, Xie Jifeng, Li Wenchao, Zhang Xiufang
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The cemented carbide with fibrous WC grain was fabricated using nano-grain W(Co,C) transitional phase
powders prepared by high energy ball milling. Phase constitution of as-milled powder and sintered samples at
different temperature were analyzed by XRD, and grain size of WC was calculated by XRD analysis software. Via
coercive force analysis, existence characteristics of Co in ball milling process, phase transformation of as-milled
powder and grain growing behavior in solid phase sintering course were discussed. The result shows that Co dissolves
in W crystal firstly, and then precipitates when milling time is more than 22 hours; When sintering temperature is
at between 700 and 900°C , coercive force increases suddenly from 0, single magnetic domain Co appears from
decomposition of 7 phase, and WC grain grows slowly; When the temperature is between 1 050 and 1 250C,
coercive force decreases, a great deal of multidomain Co appears and WC grain grows rapidly; When the temperature is
between 900 and 1 050°C, coercive force does not changed, and WC grain grows very slowly; When the temperature is
more than 1 250°C , coercive force increases slowly, which attribute to transformation of Co to B crystal.
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Fig.1 X-ray diffraction patterns of as-milling powders
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Fig.2 The relationship between coercive force

of powder compact and milling time
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Fig.4 The relationship between sinter temperature

and samples’ coercive force
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Table 2 Phase constitution of samples sintered at different temperature
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