Journal of Korean Powder Metallurgy Institute
Vol. 14, No. 5, 2007

B 2ZTHo| Qs DT HiIMZ|A R IXulelr xHEFe| M=
DIgEe - WS O)UT’ - BB

7| A AT A ARDTA, AN AT

Consolidation of Binderless and Low-Binder WC hardmetal
by Vacuum Sintering

Byoung-june Min“ °, Young-Ho Park’, Gil-Geun Lee‘ and Gook-Hyeon Ha“*
“Korea Institute of Materials Science, Engineering Powder Research Group
Changwon, Gyeong-nam 641-010, Korea
®Division of Materials Science and Engineering, Pukyong National University
San 100, Yondang-dong, Busan 608-739, Korea
“Division of material Science and Engineering, Pusan National University,

30 Jangjeon-dong, Gumjeong-gu, Busan 609-735, Korea
(Received October 1, 2007; Accepted October 18, 2007)

Abstract Pure WC or WC with low Co concentration less than 0.5 wt.% is studied to fabricate high density
WC/Co cemented carbide using vacuum sintering and post HIP process. Considering the high melting point of
WC, it is difficult to consolidate it without the use of Co as binder. In this study, the effect of lower Co addition on
the microstructure and mechanical properties evolution of WC/Co was investigated. By HIP process after vacuum
sintering, hardness and density was sharply increased. The hardness values was 2,800 kgf/mm?® using binderless

WC.
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Fig. 1. SEM image of raw WC powder.
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Fig. 2. Variation of relative density with vacuum sintered
temperature for various Co concentration of WC/Co.
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Fig. 3. Microstructures of the WC vacuum sintered at (a) 1600°C (b) 1650°C (¢) 1700°C and (d) WC/0.5 wt.%Co vacuum
sintered at 1650°C for 1h.
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Fig. 4. Variation of hardness with Co concentration of
WC/Co for various sintered temperature after vacuum
sintered specimens.
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Fig. 5. Variation of relative density with Co concentration
of WC/Co for various sintered temperature after HIP pro-
cess.
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Fig. 6. Variation of hardness with Co concentration of
WC/Co for various sintered temperature after HIP pro-
cess.
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Fig. 7. Microstructures of WC/Co post HIPed (a) WC, (b) WC/0.5 wt.%Co samples.
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