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Abstract: Graphene, which has two-dimensional carbon single atomic layer, attracts great attention due to its su-
perb mechanical, electrical and thermal properties. In addition to its excellent mechanical properties, a large surface
area (about 2600 m>-g ') makes it an ideal reinforcement for copper-based composites. However, graphene owns a
low density (2.2 g-cm ), while the density of copper is about 8.9 g-cm . The traditional powder metallurgy process
is difficult to solve the problem of uniform dispersion of graphene in the copper matrix and the poor bonding
strength between graphene and copper due to the huge density difference between copper and graphene. With the
in-depth exploration in the issue of graphene/copper interface in recent years, some novel preparation processes and
strengthening mechanisms were proposed and demonstrated. This review systematically introduces and compares
the recently-developed preparation processes of graphene-reinforced copper composites, also summarizes the
mechanism of mechanical enhancement in graphene-reinforced copper matrix composites.
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Table 1 Processing cessing routes and merits/demerits of processing techniques

Processing technique Processing route

Merits/Demerits

PM Ball milling (ultrasonication) + Hot pressing

CVD Ball milling + CVD + Hot pressing

ED Pulse reverse electrodeposition + Annealing

MLM Molecular Level Mixing + SPS

ARB

Accumulative roll bonding + Hot compaction

Excellent dispersion, good mechanical bonding/higher de-
fect concentration

Random distribution, in-situ grown grapheme with perfect
quality, excellent interfacial bonding/grain growth, low
graphene integrity

Smooth, highly dense, uniform dispersion, fine grain size

Homogeneous dispersion, low defect density after reduc-
tion, strong interactions between Cu and graphene

Enhanced interfacial bonding, significant grain refinement/
poor plasticity
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Fig. 1 Schematic diagram of PM process of composites!**!
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Fig. 2 Schematic diagram of CVD process of composites®!
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Fig.4 Schematic diagram of MLM process of composites
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Table 2 Mechanical properties of graphene-reinforced copper matrix composites

Researchers  Processing route Graphene content Yield Tensile Compression Bending
vol% wit% strength/MPa  strength/MPa  strength/MPa  strength/MPa
Ponraj, et al®? PM - 0 - - 214 -
- 1 - - 215 -
- 2 - - 234 -
Li, et al™ PM+HP 2.5 - - - - 441
5 - - - - 301
7.5 - - - - 284
10 - - - - 211
Chen, et al™  CVD+HP - 87 228 - -
- 0.5 290 308 - -
Hwang, et a/*®  MLM+SPS 0 - 138 230 - -
0.5 - 195 271 - -
1.0 - 268 320 - -
Liu, et al*! ARB - - - 496 - -
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