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Abstract: Graphene and pure aluminum powders were firstly mixed thoroughly two step methods, namely ethanol
solution dispersion and ball milling. Then, the cold pressing and vacuum hot pressing sintering combination process were
applied to fabricate graphene/Al composites. The microstructure and mechanical properties of graphene/Al composites
with different contents of graphene, and the morphologies of the composite powders were investigated by scanning
electron microscope, X-ray diffractometer, electronic universal testing machine and hardness tester, respectively. The
results show that the graphene uniformly disperses in Al powders using two step methods. Graphene/Al composites are
compact, and the graphene nanosheets effectively distribute in the aluminum matrix and present well interface with
aluminum matrix. The strength and hardness of graphene/Al composites increase with increasing the content (0.5%—2%,
volume fraction) of graphene. When the graphene content is 1%, the composites present the best comprehensive
mechanical properties than the others. The strength and hardness of graphene/Al composites reach up to 199 MPa and
82.95HV, compared to aluminum matrix, increased by 99% and 113%, respectively.
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Fig. 1 SEM images of aluminum powder(a) and grapheme(b)
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Fig. 2 Photo of composite samples after hot-pressing

sintering
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Fig. 3 Schematic diagram of tensile sample of graphene/Al
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Fig. 4 SEM image of graphene/Al composite powder

dispersed by alcohol solution and ball milling



525 & 6

B, S ASBAL SRR OIS S ) A RE 1501

® Al

Spectrum |

0 2 4 6 3
Energy/keV

B 5 0.5%f8E/Al ZEMER SEM 4 & EDS 1%

Fig. 5 SEM image(a) and EDS spectrum(b) of 0.5%

graphene/Al composite in area 4
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Fig. 6 XRD patterns of composite powder(a) and graphene/
Al composites(b)
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Fig. 7 Fracture SEM images of graphene/Al composites with
different volume fractions of graphene: (a) 0.5% graphene; (b)
1% graphene; (c) 2% graphene
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Fig. 8 Fracture SEM image(a) and EDS spectrum(b) of 2%

graphene/Al composite in area A4,
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different volume fractions of graphene

Tensile curves of graphene/Al composites with
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Tensile strengths of pure Al and graphene/Al
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Fig. 11 Effect of graphene content on hardness of graphene/

Al composites
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