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Abstract The microstructures and mechanical properties of submicron WC-Co cemented carbides were in-
vestigated in relation to cobalt content. To inhibit the WC grain growth during sintering, VC was added as a in-
hibitor in each alloy with 3 mass% to the cobalt content. The WC-(5, 8, 10, 15, 20) mass% Co compacts were
sintered at 1400°C for 30 min in vacuum. Some of WC-(5, 8, 10) mass% Co sintered compacts were HIPed
with 120 atm at 1300 for 1 hr. The shrinkages of all HIPed alloys were increased without depending on the
cobalt contents and the sintered densities of them. The relative densities of the alloys were increased with the
cobalt content and HIPing. The less the cobalt content, the larger the WC grain. Many contiguities of WC
grains were found in WC-5 mass% Co alloy. The sizes and numbers of pores in the alloys were decreased by
HIPing. And also the strength and the hardness of each alloy were increased. The maximum hardness was
about 18.95 GPa in the WC-5 mass% Co alloy HIPed and the maximum transverse-rupture strength (T.R.S.)

3.2 GPa in the WC-20 mass% Co alloy sintered.
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Table 1. The compositions of alloys (mass%)

Component | WC+C Co VvC
Specimen
5Co 94.85 5 0.15
8Co 91.76 8 0.24
10Co 89.70 10 0.30
15Co 84.55 15 0.45
20Co 79.40 20 0.60
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Fig. 1. Relative green density of submicron WC-Co
green compacts with different cobalt content.
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Fig. 2. Linear shrinkage of submicron WC-Co alloys
with different cobalt content.
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Fig. 3. Relative density of submicron WC-Co alloys
with different cobalt content.
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Fig. 4. SEM microstructures of submicron WC-(5~20) mass%Co alloys sintered at 1400°C for 30min. in vacuum.
a) 5 mass%Co, b) 8 mass%Co, ¢) 10 mass % Co, d) 15 mass% Co, ) 20 mass % Co.
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Fig. 5. SEM microstructures of submicron WC-(5-10)
mass%Co alloys sintered at 1400°C for 30min. in va-
cuum and HIP at 1300 °C for 60min. a) 5 mass%Co, b)
8 mass% Co, c¢) 10 mass % Co.
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Fig. 6. Lattice parameters of y-phase of submicron
WC-Co alloys with different cobalt content.
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Fig. 7. Carbon content in WC particle of submicron
WC-Co alloys with different cobalt content.
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Fig. 8. Vickers hardness of submicron WC-Co alloys
with different cobalt content.
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Fig. 9. Transverse-rupture strength (TRS) of submic-
ron WC-Co alloys with different cobalt content.

Zo] A28 7}7} 1.24, 1.53, 1.54, 1.89, 3.2 GPaZ
Cozke] Z7}s} @7 =A) Z7)shelch. HIPA )& §
9] g4y 9R] Cooll wpa} Z7}ste] 5Co, 8Co,
10Co ghgollA 7zt 2.02, 2.88, 2.81 GPag 443
Bt} oF 0.8~1.3 GPadkAt=Elg)c). 31AH A8 % 5l
< A7 A7) Cool AL §3YU +F 7]F(pore)
o] H}x9] 7] & A-3lg] vt 20CogHa A
Co2| $-#]o] sz o2 zhg-3l¢]ch.

a7 100 HEH SR 8Co9) 20Co 72| I
Hell Jehd o= 218 AA st 8CodE9] I
FEd-L AT 3 A Ho| A= =g 7] (pore)
olglon}, HIPHEIRE AlHdAe 22Fe o3t
WCalAtolgit}. 10CogHEe] w2 % 8Costa4
2 Ae Byl o, 5Coge 79 HIPAE
2 sfglolx 7)3e] Yo Agglen o
2] 2 Z7)7} A A2} A}, o] A Coyg¥
2 HIPH] 2 7138 23] AAs17} 7ok

HIPH2lS 314 @skxl 5] aso] Cort £31%
22 (Co-pool o2 et o)4e] AT T
Bz 2o 23T dEe a2 WY
o] Agkel =9k Efel oJste] A Fe B
u, 58] Codol AL Aol dakao] AL
2 Mo] 27 W] 71go] 23 Bl EAlstd,
Cospo] B A9t dakape] Si5te] 7]Fo] A
gt uka Cogalo] EAlsted Tael 7144 RES
AsA7le fele2 zgslelc. = HIPAE
3t} 72o) 3] APHE o) WCIAY, 2L
NZoz AFH 7120 HoTUoR A4S
o 4 9lsdch.

Journal of Korean Powder Metallurgy Institute

Zéié'-‘

Z'r:.\:- 82 oKX STOEr pBE6 HEOD

T Br BEBAT HED

Fig. 10. Fractographs of submicron WC-Co alloys after
TRS test. a) 8 mass% Co(N.S.), b) 8 mass% Co(HIP), c)
20 mass% Co(N.S.).
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