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Influence of surface metallization of graphite on tribological properties
of Cu-matrix/graphite composite materials

JIAO Ming-hua, YIN Yan-guo, YU Jian-wei, XIE Ting, DU Chun-kuan, LIU Kun, WU Yu-cheng

(Institute of Tribology, Hefei University of Technology, Hefei 230009, China)

Abstract: The graphites coated with copper or nickel were prepared using electroless plating technology. And the
Cu-matrix/graphite composite materials were made by repressing and resintering process of powder metallurgy. The
tribological properties of the composites were investigated on a tribometer. The composite structure, wear process and
wear mechanism were analyzed by XRD, SEM and EDS. The results show that the interfacial combination between the
graphites and copper-matrix is greatly improved by the graphite particles coated with copper or nickel, resulting in the
good adhesion of the lubricating film to matrix. The composites with coated graphite particles exhibit better anti-friction
and anti-wear, i.e., the coefficient of friction decreases from 0.24 (graphite without coatings) to 0.20 (with coatings), and
the wear rate is decreased by 50%. Under this test conditions, the wear process of Copper matrix composites with
6%(mass fraction) graphite have three typical stages, such as, slight wear stage, medium wear stage and severe wear stage.
The wear process of the composites containing 6% graphite coated with copper or nickel has only two typical stages,
namely slight wear stage and medium wear stage.
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Table 1 Compositions of copper-matrix/graphite composite

materials(mass fraction, %)

Sample No. Ni Fe Gr Cu-Sn
1 5-15 1-2 0 Bal.
2 5-15 1-2 6 Bal.
3 5-15 1-2 6V Bal.
4 5-15 -2 6? Bal.

Gr is graphite; 1) Nickel-coated graphite; 2) Copper-coated
graphite
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Fig.1 Micrographs of graphite particles: (a) Uncoated graphite; (b) Copper-coated graphite; (c) Nickel-coated graphite
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Fig.2 XRD patterns of graphite particies: (a) Copper-coated graphite; (b) Nickel-coated graphite
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Table 2 Mechanical properties of composites

. . Impact
Sample No. Hargréess, s:;zzgﬁga Touglljxniss/
(J'mm™)
2 35 192 2.59
36 240 2.89
4 37 250 297
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Fig.3 Influence of surface metallization of graphite on wear
and friction properties of composites: (a) Friction coefficient;

(b) Wear rate
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Fig4 Relationships of time vs friction coefficient for friction pair
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Fig.5 EDS graph of surficial solid Iubricating film of grinding
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Fig.6 Breaking process of surface lubricating film of composites: (a) Crack originating; (b) Crack developing; (c) Crack breaking
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Fig.7 Micrographs of surface of grinding crack after graphite broken off: (a) Ni-coated graphite particle; (b) Normal graphlite

particle
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