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ABSTRACT The effects of added VC, Cr,C, and TaC on the microstructures and properties of submicron
WC-10%Co cemented carbides. The relative sintered density of compact was increased by addition of Cr,C,,
but decreased oppositely by addition of VC or TaC. The growth of WC grains was significantly suppressed by
addition of these carbides. The hardness of these alloys was increased by addition of other carbides and show-
ed a maximum value by simultancously added VC and Cr,C.. The transverse rupture strength(T.R.S.) was in-
creased by addition of Cr,C, while it was decreased by addition of VC or TaC. The relative sintered density
and T.R.S. of these alloys were improved by HIP-treatment. The maximum T.R.S. was 328kg/mm’ in the WC-

10%Co cemented carbide with addition of 0.5%VC.
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Table 1. The chemical composition of alloys. (mass %)

Classiﬁcatigﬁ‘?p"“m WC+C Co VC CrC TaC

WC-10%Co %0 10 - - -
WC-05%VC-10%Co 895 10 05 - -
WC-05%Cr.C-10%Co 895 10 - 05 - -
WC-0.5%TaC-10%Co 895 10 - - 05

0.5%Cr,C,+0.3%VC 892 10 03 05 -

0.5%TaC+0.3%VC 892 10 03 - 0.5
100.0
P L & —-——-_________g ————— A
\3 \
2 980
7 ] N
= N
) N
T 980 | S
) o  0.58VC N
= &  0.58CryC, AN
5 g0} O 0.2%TaC ]
= ’ & 0.5%Cr;Ca+0.3%VC
2 m  0.58TaC+0.3%VC
96.0

CIJ I l I ‘ 0‘.5 l I 0‘.5
Additional carbide content(mass®)

Fig. 1. Variations of relative sintered density of WC-
10%Co alloys with added carbide content.
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Fig. 2. Variations of relative density of WC-(0, 0.5)%

VC-10%Co alloys HIPed at 1350C for 60 min.
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Fig. 3. S.EM. microstructures of WC-10%Co alloys
with added carbide content, sintexed at 14007 for 30
min. in vacoum and HIPed at 1350C for 60 min.
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Fig. 4. Lattice parameter of y-phase of WC-10%Co
alloys with added carbide content.
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Fig. 5. Lattice parameter of y-phase of WC-(0, 0.5)%
VC-10%Co alloys HIPed at 1350C for 60 min.
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Fig. 6. Vickers hardeness of WC-10%Co alloys with
added carbide content.
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Fig. 7. Vickers hardeness of WC-(0, 0.5)% VC-10%Co
alloys HIPed at 1350°C for 60 min.
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Fig. 8. Transverse -rupture strength of WC-10%Co
alloys with added carbide content,
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Fig. 9. Transverse rupture strength of WC-(0, 0.5)%
VC-10%Co alloys HIPed at 1350°C for 60 min.
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