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Mechanical Properties of Ceo Bulk Materials Sintered under High Pressure

Akihito MATSUMURO, Yoshiaki TAKADA, Yutaka TAKAHASH]I,
Iwao KONDO and Masafumi SENOO

Bulk samples of Cso were consolidated by means of the high-pressure technique at pressures of
up to 5.4 GPa and temperatures of up to 800°C. The as-pressed samples showed pressure-induced
phase transition related to the polymerization. After annealing in a vacuum atmosphere, they
converted to the normal phase Ceo. The mechanical properties such as elastic moduli, compressive
strength, hardness, friction coefficient and wear rate were measured. The results indicated the
improvement of the mechanical properties in the polymerized phase sample in comparison with the
normal phase sample. It was due to the new covalent bond among neighboring molecules in the
polymerized phase.
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1. Anvil 5. Thermocouple
2. Pyrophyllite Gasket 6. BN Insulation
3. Steel Disk 7. Graphite Heater
4. Specimen 8. Copper Ring

Fig. 1 Schematic illustration of sample test assembly.
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Fig. 2 X-ray diffraction patterns of consolidated
sample at 5.4 GPa as a function of sintering
temperature.
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Fig. 3 Variation of lattice constants as a function of

sintering conditions.
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Fig. 4 Transmission electron micrographs of pressure
treated C, : (a) electron diffraction pattern from [001]
direction, (b) electron diffraction pattern from [110]
direction, (c¢) high-resolution image.
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Fig. 6 Thermal analysis spectrum for pressure treated L5z, i%lfhﬁ%fﬁislff?:l—/l/fﬁd)éﬂﬁmfn%

Table 1 Mecahnical properties of Cegg bulk samples

High pressure phase Normal phase
(5.4GPa-400°C-2h) (after annealing)

Measured specific weight (g/cm’) 1.90 1.66
X-ray specific weight (g/cm®) 2.08 1.67
Young's modulus (GPa) 230 9.2
Shear modulus (GPa) 8.7 36
Poisson's ratio 0.31 0.28
Bulk modulus 19.8 6.91
Vickers Hardness 104 29
Compressive Strength (GPa) 96 42
Friction coefficient 0.37 0.80
Wear rate ( X 10°mm?/Nm) 49 10.0
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Fig. 7 Scanning electron micrographs of the fractured
surface of (a) high pressure phase and (b) normal
phase.
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Fig. 8 Compressive stress-strain curves for (a) high

pressure phase and (b) normal phase.
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