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Table 1 Characteristics of raw powders
Powder wcC Co Diamond
Fsss/um 0.6 12 80
Oxygen content, w/% 0.15 0.8
Carbon content, /% 6.13 0.05
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Fig.1 Morphologies of raw powders: (a) WC, (b) Co, and (c) diamond
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Table 2 Composition design of the composites (w/%6)

Sample WC content Co content Diamond content
Col.5 96.0 1.5 25
Co2.5 95.0 2.5 25
Co05.0 925 5.0 25
Co7.5 90.0 7.5 25

Kl2 < WIA R AL SR i
Fig.2 Calculation diagrams of diamond shedding degree (a) and porosity (b)
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Fig.3 Schematic diagram of abrasion experiment device
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Fig.4 XRD patterns of composites with different Co contents
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Fig.5 Raman spectra of composites with different Co contents
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Table 3 Porosities of composites with different Co contents (%)
Sample Col5 Co2.5 Co5.0 Co7.5
Porosity 1.89 1.61 1.28 0.06
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Fig.9 Hardness and fracture toughness of composites with different
Co contents (1: WC-2.5Co; 2: WC-3Co?!: 3: wcC-5Co,
4: WC-6Co™; 5: wc-7Co!*; 6: WC-8Co®)
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Fig.10 Crack morphologies in Co2.5 composite: (a) crack deflection and (b) stop migration
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Table 4 Wear coefficients (K) of composites

Sample Col5 Co2.5 Co5.0 Co7.5
K/=<107 mm*Ntm? 3.05 351 6.10 7.08
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Wear Coefficient, K/><107 mm?® N*m™?
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Fig.12 Relationship between wear coefficient and Co content of
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Table5 Diamond shedding degree in composites (%)
Sample Col5 Co25 Co05.0 Co7.5
Degree of shedding before the test 3.3 151 192 275
Degree of shedding after the test ~ 18.6 215 300 337
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Fig.13 Morphologies of composites after test: (a) furrow, (b) interface morphology, (c) diamond morphology, and (d) diamond shedding
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Effect of Co Content on the Wear Resistance of Diamond-WC-Co Composites

Li Kaishen"?3, Cao Ruijun™**, Xie Xingcheng"?, Shi Zhiguang"?
(1. State Key Laboratory of Advanced Materials for Smart Sensing, GRINM Group Co., Ltd, Beijing 101407, China)
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(3. General Research Institute for Nonferrous Metals, Beijing 100088, China)
(4. GRINM (Guangdong) Institute for New Advanced Materials and Technology, GRINM Group Co., Ltd, Foshan 528000, China)

Abstract: With the development of industries such as mining and urban infrastructure construction, higher requirements have been put forward for
the wear resistance of mining WC-Co mining tools. It is a feasible new idea to enhance the wear resistance of WC-Co mining tools by adding
diamonds. In the process of sintering the diamond-WC-Co composites, the cobalt phase acts as a catalyst to accelerate the conversion of diamond
to graphite. In order to study the influence of Co on the degree of graphitization of diamond in composites, spark plasma sintering (SPS) was used
to prepare diamond-WC-Co composites. The degree of diamond graphitization in composites was analyzed, and the grinding wheel method was
used to study the wear performance and wear mechanism of the composites. The research indicates that diamond in the diamond-WC-Co
composites can play a toughening effect. Increasing Co content will promote the densification process of the composites while reduce the hardness
of the composites. As the Co content increases, the wear resistance of the composites becomes worse. During the experiment, the WC-Co matrix is
first removed by abrasion, and then the diamond is worn. Diamond will enhance the wear resistance of the composite.

Key words: spark plasma sintering (SPS); diamond-WC-Co composites; wear performance
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