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Table 1 Content and mass fraction of three different graphite/
copper composites (®/%)
Sample Gr C-Gr Cu(60%)/Gr Cu powder SiO, powder

Gr/Cu 16 - - 83 1
C-Gr/Cu - 16 - 83 1
Cu-Gr/Cu - - 40 59 1
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Fig.1 SEM images of the three kinds of graphite/copper composites: (a, d) Gr/Cu; (b, e) C-Gr/Cu; (c, f) Cu-Gr/Cu
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Fig.2 EPMA images of the element distributions in the three kinds of graphite/copper composites
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Table 2 Physical properties of the three kinds of graphite/
copper composites

Sample Density/g-cm™ Open porosity/% Conductivity/MS-m™

Gr/Cu 4.91+£0.06 3.45+0.04 5.56+0.04
C-Gr/Cu 5.26+0.02 2.25+0.02 9.87+0.03
Cu-Gr/Cu  5.01+0.03 5.11+0.02 7.77+0.03
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Fig.3 Flexural strength of the three kinds of graphite/copper

composites
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Fig.4 HYV hardness of the three kinds of graphite/copper composites
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Fig.5 Curves of bending load vs bending displacement for the

three kinds of graphite/copper composites
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Fig.6 Microstructures of cross-section fracture for Gr/Cr (a), C-Gr/Cu (b), and Cu-Gr/Gu (c)
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Fig.7 SEM morphologies of fracture in the three kinds of graphite/copper composites: (a, d) Gr/Cu; (b, ¢) C-Gr/Cu; (c, f) Cu-Gr/Cu
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Fig.8 Curves of friction coefficient vs wear time for the three

kinds of graphite/copper composites
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Fig.9 Volume wear rate of the three kinds of graphite/copper

composites after 600 min
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Fig.10 SEM morphologies of worn surface (a~c) and debris (d~f) in three kinds of graphite/copper composites after 600 min:

(a, d) Gr/Cu; (b, e) C-Gr/Cu; (c, f) Cu-Gr/Cu
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Fig.11 SEM images of natural graphite (a), resin-coated graphite (b, c), and carbon-coated graphite (d)
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Fig.15 Schematic diagram of wear mechanism of the three kinds of graphite/copper composites: (a~c) Gr/Cu; (d~f) C-Gr/Cu or Cu-Gr/Cu
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Microstructures and Properties of Resin Carbon-Coated Graphite/Copper Composites

Xiao Peng, Jiang Xu, Zhu Jiamin, Liu Tan, Fang Huachan
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: In order for high properties of graphite/copper composites, resin carbon-coated graphite/copper composites were fabricated
using phenolic resin-coated graphite, electrolytic copper and silica as raw materials via a traditional powder metallurgy method. The
difference in the microstructures and properties of the fabricated composites, natural graphite/copper composites and copper-coated
graphite/copper composites was researched. The results indicate that the structure of graphite can be protected through phenolic resin.
Phenolic resin can reduce the oxide layer on the Cu powder surfaces. The reduced Cu can accelerate the elements’ diffusion and sintering
between the Cu particles and increase the sintering densification of the Cu matrix. Compare to those of the natural graphite/copper
composites, the conductivity, mechanical and tribological properties of the resin carbon-coated graphite/copper composites improve. The
electrical conductivity, flexural strength and hardness are 9.87 MS-m™', 81 MPa and 220 MPa, respectively, which are equivalent to those
of copper-coated graphite/copper composites. Besides, tribological properties of the resin carbon-coated graphite/copper composites are
slightly better than those of copper-coated graphite/copper composites.
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