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Preparation of spherical cobalt powder and its application
in ultra-fine cemented carbides

TAN Xing-long"?, YI Mao-zhong', LUO Chong-ling'

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. Hunan Denli Technology Co. Ltd, Changsha 410111, China)

Abstract: Ultra-fine cobalt powder was prepared by the reduction of carbonate using a belt continuous boat-less reducing
furnace in hydrogen. The influences of reduction temperature and time on the particle size of cobalt powder were studied.
Ultra-fine spherical cobalt powder with particle size of around 0.9 pm was prepared at 420-460 C for 180 min. The
influence of CO, passivation treatment on the oxygen content of cobalt powder was discussed. Ultra-fine WC-10Co
cemented carbides were prepared by vacuum/pressure sintering technology using the obtained cobalt powder as raw
binder material. YG10 ultra-fine cemented carbide was prepared with uniform distribution of cobalt phase, homogeneous
grain size of around 0.4 um, hardness equal to HRA93.0, bending strength equal to 3 700 MPa and coercive force equal
to 38.0 kA/m.
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Fig.2 SEM morphologies of raw materials and cobalt powder: (a) Carbonate; (b) Cobalt powder starting from carbonate; (c)

Oxalate; (d) Cobalt powder starting from oxalate
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Table 1 Chemical composition of cobalt powder (mass

fraction, %)
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Table 3 Effect of sintering temperature on coercive force of

cemented carbides

Co Ni Fe Ca Mg Cu Mn
99.9  0.005 0.005 0.005 0.002 0.002 0.002

Zn Cr Al Na Si C

0.002 0.002 0.002 0.002 0.003 0.024
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Table 2 Effect of CO, gas passivation on oxygen content of

Co powder
w(0,)/%
dpsss/Hm K X
Passivated Not passivated
0.85 0.28 0.45
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Fig.5 Phase diagram of WC-Co cemented carbides
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Table 4 Properties of ultra-fine cemented carbides

Sintering Sintering Pressure(Time) Bend Hardness Coercive Porosit
process temperature/C essure ¢ strength/MPa HRA force/(kA'm ") Y
Vacuum sintering 1400 - 2 600 92.0 35.0 A04
4 MPa, 30 min 3600 92.7 36.5 <A02
Vacuum/pressure 370 ¢ 30min 5 MPa, 30 min 3700 93.0 38.0 <A02
sintering
6 MPa, 30 min 3750 93.2 38.2 <A02
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Fig.6 Face distribution of cobalt
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Fig.7 Microstructure of cemented carbides
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Fig.8 Fracture morphology of cemented carbides
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