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Effects of carbon content on microstructure and properties of
carbon-deficient cemented carbides
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Abstract: Effects of carbon content on microstructure and properties of WC-6Co carbon-deficient cemented carbides
with carbon content from 5.0% to 5.6% prepared by sinter-HIP were analyzed by X-ray diffractometry, optical
microscopy, Vickers hardness analysis, cobalt magnetic analysis, TRS and so on. The results show that, in carbon-
deficient cemented carbides, carbon content affects the type, amount and distribution of # phase, WC shape and
properties of alloys. Co;W3C phase appears in alloys with relative lower degree of carbon-deficient and whose amount
increase with increasing carbon content, whereas CosWsC phase varies reversely. The total amount of # phase decreases
with increasing carbon content. With the increase of degree of carbon-deficient, the homogeneity of # phase distribution
decreases, 7 phase tends to become clump shape and WC mostly maintains multangular character. In the field of research,
the density and Vickers hardness of alloys substantially increase then slowly decrease with increasing carbon content and
both appear maximum in 5.2% carbon(mass fraction), the cobalt magnetic and TRS of alloys increase with increasing
carbon content.
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Fig.1 Calculated vertical section in Co-W-C system at 6%Co
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fraction, %)

Performance parameter of raw powders (mass

Particle size/pm

Powder  Total carbon Oxygen
(F.s.s.8.)
wC 59200 0.060 2.13
w 0.0013 0.079 1.35
Co 0.0250 0.310 1.46
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Fig.2 XRD patterns of WC-6Co carbon-deficient cemented
carbides by Sinter-HIP: (a) Alloy A; (b) Alloy B; (c) Alloy C;
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Fig.3 Microstructures of WC-6Co carbon-deficient cemented carbides by Sinter-HIP: (a) Alloy A; (b) Alloy B; (c) Alloy C;

(d) Alloy D
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Fig.4 Effect of carbon content on density of carbon-deficient

cemented carbides
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of carbon-deficient cemented carbides
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