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ABSTRACT

The effect of variation in particle size of WC and Co powder on the properties of WC-Co alloys was investigated. WC and Co
powders having different particle sizes were used in the fabrication of WC-10 wt%Co composites. High hardness and low fracture
toughness alloy was obtained with the decrease in WC particle size regardless of Co particle size. It was newly found in this
investigation that the initial particle size of Co as well as WC had a great role in the microstructure and properties of WC-Co hard
materials. The average grain size and fracture toughness of WC-Co alloys using same WC powder size increased and their hardness

decreased with the use of relatively finer Co binder.
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Fig. 1& WC, Codl 98E% miz3 oz ARA}
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Fig. 1. SEM images of WC, Co raw materials. (a) 0.8 pum WC, (b) 6.1 um WC, (¢) 0.9 pm Co, and (d) 3.0 um Co.
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Fig, 2. Microstructures of the WC(6.1 pm)-10 wt%Co specimens
sintered at 1400°C for 1 h in vacuum.
(a) Co particle size is 0.9 um and (b) 3.0 pum.
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Fig. 3. Microstructures of the WC(4.7 pm)-10 wt% Co specimens
sintered at 1400°C for 1 h in vacuum.
(a) Co particle size is 0.9 um and (b) 3.0 pm.
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Fig. 4. Microstructures of the WC(0.8 pm)-10 wt% Co specimens
sintered at 1400°C for 1 h in vacuum,
(a) Co particle size is 0.9 pm and (b) 3.0 pm.
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Table 1. The Properties of WC-10 wt%Co Specimens Sintered at 1400°C for 1 h in Vacuum

(a) WC particle size is 6.1 pm

Co particle size  Specific gravity H, Kic TC 4no H,
09 um 14.39 1257 £20 15105 5.64 181 101
3.0 pum 14.43 1313+ 10 114+0.2 5.61 180 137

(b) WC particle size is 4.7 pm
Co particle size  Specific gravity H, Kic TC 4noc H.
0.9 pm 14.44 1333+ 10 127+04 5.63 180 124
3.0 um 14.45 1363 £ 10 11.1+0.1 5.68 175 144

(c) WC particle size is 0.8 pm
Co particle size  Specific gravity H, Kic TC 4nc H,
09 um 14.39 1496 + 10 9105 5.64 185 201
3.0 um 14.38 147310 87104 5.66 178 214

H, : Vickers hardness (kgf/mmz), Kic: fracture toughness (MPam
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), TC : total carbon (wt%) in alloy,

G : magnetic saturation (G - cm3/g), H, : coercive magnetic field (kA/m).
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