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Fig.1 Microscopic topography of cBN powders
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Table 1 Composition of the cemented carbides (vol%)

Alloy Cco C5 C10 Ci15 C25

WC-12Co 100 95 90 85 75

cBN 0 5 10 15 25
R, ERRLERZN, JLARIRFE K. AN TR A R
i WC, 25 Co 193t il — 78 1150~1275 C1#2%,
Rk, Z&Ba e s, B4 1260 CH WC,
Co HJ3Ldfilh; 1M 1355 C#eilr cBN [ #vAR e kR, Fr
L% A cBN HIAE (O3 5 0%, 15 Wang™®14: A 1 F
TR —5.
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Fig.2 DSC curve of cBN-WC-12Co cemented carbide mixtures
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Fig.3 XRD pattern of C25 cemented carbide sintered at 1250 C
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Table 2 Grain sizes of WC in cemented carbides with different

sintering temperatures

WC grain size/pm
Cco C5 C10 C15

Temperature/'C

1100 0.161 0.165 0.184 0.180

1150 0.247 0.226 0.181 0.208

1200 0.266 0.249 0.238 0.213

1pm

4 1150 ‘ChHEZ5 IR T il %1 cBN-WC-12Co & & 50 I K&
JE S (R 5

Fig.4 Morphologies of cBN-WC-12Co cemented carbides sintered
at 1150 C before (a;~d;) and after (a,~d;) corrosion:
(a1, @2) CO, (b1, by) C5, (c1, c2) C10, and (dy, d2) C15
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Fig.5 Relationship between cBN content and relative density of

cemented carbides
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Fig.6 Relationship between cBN content and hardness of

cemented carbides
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Fig.7 Morphologies of crack in C15 carbide sintered at 1150 ‘C by SPS
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Zuo Donghua, Lin Chenguang, Xie Xingcheng, Cao Ruijun, Lin Zhongkun
(General Research Institute for Non-Ferrous Metal, Beijing 100088, China)

Abstract: cBN-WC-12Co cemented carbides were prepared by spark plasma sintering (SPS) technique. The thermal stability of cBN was
analyzed. The effect of cBN content and sintering temperature on the hardness and density of the cemented carbides were discussed, and
the strengthening mechanism of cBN was discussed. The results show that the thermal stability temperature of cBN is 1335 <C. The lowest
dense sintering temperature of cBN-WC-12Co cemented carbides is about 1150 <C, and cBN keeps an ideal thermal stability with no phase
transition at 1250 <C. The density of cBN-WC-12Co cemented carbides is better than that of WC-12Co at the same sintering temperature.
The alloy C15 sintered at 1150 <C is with the highest density and hardness (HV1o), which are 99.7% and 19 970 MPa, respectively. The
increase of cBN content is beneficial to inhibit the growth of WC grains to some extent when the content of cBN is lower than 15 vol%.
The smaller WC grain is helpful to promote the densification of the cemented carbides through its capillary adsorption, while the cBN can
prevent the spread of crack and other defects, and then to improve the mechanical properties of the cemented carbides.

Key words: SPS; cBN-WC-12Co; cemented carbides; strengthening mechanism
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