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Diffusion and Infiltration Mechanisms of Cobalt through Diamond Layer

during the Sintering of Polycrystalline Diamond Compacts
DENG Fu-Ming' ,CHEN Qi-Wu'*

(1. Department of Materials Science and Engineering ,Beijing Cam pus ,
China University of Mining and Technology ,Beijing 100083 ,China;
2. Changsha Institute o f Mining and Metallurgy ,Changsha 410012 ,China)

Abstract: The mechanisms of solid cobalt diffusion, molten cobalt infiltration and two wave-like cobalt

peaks movement through diamond layer during the sintering process were discussed theoretically ac-

cording to the experiment data. Results show that the solid cobalt diffusion coefficient under 5. 8 GPa

and at 1300 °C is about 1. 6 X107 cm?/s,which is almost the mean value between the solid cobalt dif-

fusion coefficient (3>X107 ' cm?/s)at the same temperature under atmospheric pressure and the liquid
cobalt diffusion coefficient (5X 10 ° em?/s) under 5. 8 GPa and at 1300°C. It also shows that the infil-

tration time of molten cobalt through diamond layer for diamond grain size 10 pum and 1 pm are about

0.5 s and 28 s respectively, and the moving velocity of the two wave-like cobalt peaks were about

50 pm/s and 100 pm/s,respectively.

Key words: polycrystalline diamond compacts (PDC) ;sintering;diffusion;infiltration



