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Abstract

Tungsten carbide powder was fabricated with carbothermal reaction by pulsed electric current flowing in compact
of tunsten oxide and carbon. The mixed powder of tunsten oxide and carbon was ball-milled into ultrafine powders.
The mixed powder of tungsten oxide and carbon was put into carbon mold and heat-treated at 1050~ 1200°C by
pulsed electric current flowing. The formation of tungsten carbide powder could be achieved by heat treatment at
1200°C for 10 minitues.
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Figure 1. Schematic diagram of pulsed current reaction appara-
tus.
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Figure 2. Size distributions of mixed powders of WO; and car-
bon ball milled for (a) 12 h and (b) 24 h, respectively.
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Figure 3. FE-SEM micrograph of mixed powder of WO, and
carbon ball milled for 24 h.
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Figure 4. XRD pattern of mixed powder of WO, and carbon
ball milled for 24 h.
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Figure 5. DTA-TGA curve for mixed powder of WO; and car-
bon during heating under Ar atmosphere.
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Figure 6. Variation of pressure in reaction chamber during puls-
ed current heating of mixed tungsten oxide and carbon under
vacuum.
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Figure 7. Shrinkage behaviour of mixed tungsten oxide and
carbon compact during pulsed current heating under vacuum.
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Figure 8. XRD patterns of reacted powders. (a) pulsed current
heating at 1050°C for 10 minutes, (b) pulsed current heating at
1200°C for 10 minutes.
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Figure 9. Schematic diagrams of reaction process. (a) ball milled powder of WO, and carbon, (b) formation of W,C by reduction
and carburization of WO, powder by carbon under pulsed current heating up to 1050°C, (c) formation of WC by carburization of
W,C powder by carbon under pulsed current heating above 1050°C, (d) full formation of WC by carburization of remained W,C

powder by carbon under pulsed current heating at 1200°C.
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