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Fig. 1 SEM images of GNPs (a) and GNPs-Cu (b)
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Fig.2 XRD patterns of GNPs (a) and GNPs-Cu (b)
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Fig. 3 Raman spectra of GNPs and GNPs-Cu
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Fig. 4 XRD patterns of GNPs/Ti6Al4V and GNPs-
Cu/Ti6Al4V composites
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Fig. 5 SEM images of GNPs/Ti6Al4V powder (a) and
GNPs-Cu/Ti6Al4V milling powder (b)
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Fig. 6 SEM images of GNPs/Ti6Al4V (a) and GNPs-
Cu/Ti6Al4V (b) composites
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Table 1 Chemical composition of zones shown in Fig. 6

Mole fraction/%
Zone

Ti Al A\ Cu C
A 60.74 - - - 39.26
B 86.64 11.37 1.99 - -
C 87.89 11.23 0.88 6.86 -
D 77.28 10.62 3.79 8.31 -
E 56.90 - - - 43.10
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Fig. 7 Relative density (a) and microhardness (b) of Ti6Al4V,
GNPs/Ti6A14V and GNPs-Cu/Ti6A14V composites
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Fig. 8 Stress—strain curves of Ti6Al4V, GNPs/Ti6Al4V and
GNPs-Cu/Ti6Al4V composites
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GNPs/Ti6Al4V and GNPs-Cu/Ti6Al4V composites

Friction coefficient—time curves of Ti6Al4V,
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Fig. 10 Friction and wear morphologies of Ti6Al4V (a), GNPs/Ti6Al4V (b) and GNPs-Cu/Ti6Al4V (c) composites and EDS
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Preparation and mechanical properties of
GNPs-Cu/Ti6Al4V composites

LUO Jun-ming, WU Xiao-hong, ZHANG lJian-ping, XU Ji-lin

(School of Material Science and Engineering, Nanchang HangKong University, Nanchang 330063, China)

Abstract: The copper was plated on the surface of the graphene (GNPs) by chemical copper plating method without
sensitization and activation, and the (GNPs)/Ti6A14V and (GNPs)-Cu/Ti6Al4V composites were prepared by microwave
sintering at 1000 ‘C. The effects of copper plated GNPs on the microstructure and mechanical properites of Ti matrix
composites were investigated. The results show that a layer of the uniform distribution of copper particles is successfully
covered on the surface of GNPs. The severe interfacial reaction occurred between the GNPs and Ti, leading to the
formation of TiC with the particle size of 2—5 um. After copper plating, the TiC contents at the interface increase, and the
new Ti2Cu phase is also generated. Compared to the (GNPs)/Ti6Al4V composites, the sintering temperature of the
(GNPs)-Cu/Ti6Al4V decreases, while the mechanical properties is improved. The density, microhardness and
compression strength of (GNPs)-Cu/Ti6Al4V can reach up to 96.55%, 534HVO0.1 and 1602 MPa, respectively. At the
same time, the wear mechanism changes from abrasive wear for Ti6Al4V sample to adhesive wear for
(GNPs)-Cu/Ti6Al4V composites.

Key words: graphene; electroless plating copper; microwave sintering; microstructure; mechanical property
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