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Abstract This study investigated the microstructure and wear resistance property of HPHT(high pressure high tem-
perature) sintered PDC(polycrystalline diamond compact) in accordance with initial molding pressure. After quantifying
an identical amount of diamond powder, the powder was inserted in top of WC-Co sintered material, and molded under
four different pressure conditions (50, 100, 150, 200 kgf/cm?). The obtained diamond compact underwent sintering in
high pressure, high temperature conditions. In the case of the 50 kgf/cm? initial molding pressure condition, cracks were
formed on the surface of PDC. On the other hand, PDCs obtained from 100~200 kgf/cm? initial molding pressure con-
ditions showed a meticulous structure. As molding pressure increased, low Co composition within PDC was detected. A
wear resistance test was performed on the PDC, and the 200 kgf/cm? condition PDC showed the highest wear resistance

property.
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Fig. 1. (a) Morphology of diamond particles and (b) molding pressure equipment used in this study.
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Fig. 2. Measurement results of the relative density of mold
pressured diamond specimens.
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Fig. 3. Surface observation results of HPHT sintered polycrystalline diamond compacts having different molding pressure conditions;
(a) 50 kgf/em?, (b) 100 kgf/em?, (c) 150 kgf/em?, and (d) 200 kg/cm?.

Fig. 4. Microstructures of HPHT sintered polycrystalline diamond compacts having different molding pressure conditions;

(a) 100 kgf/cm?, (b) 150 kgf/cm?, and (c) 200 kgf/cm’.
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Table 1. EDS analysis results of HPHT sintered polycrystalline
diamond compacts having different molding pressure conditions

Molding Pressure C Co w
(kgf/em?) (at.%) (at.%) (at.%)

100 90.4 8.0 1.6

150 91.5 6.8 1.7

200 91.8 6.7 1.5
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Fig. 5. VTL wear test results of HPHT sintered polycrystalline
diamond compacts.
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Fig. 6. Surface observation results of wear specimens of HPHT sintered polycrystalline diamond compacts having different
molding pressure conditions; (a) 100 kgf/cm?, (b) 150 kgf/cm?, and (c) 200 kgf/cm’.
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