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Table 1 Main components of pure aluminum powder (mass

fraction, %)
Cu Fe Si (6] Al
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Fig. 1 SEM images of aluminum powders (a) and Ni-graphene
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Fig.2 Photo of aluminum/graphene composites
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Fig. 3 SEM image of aluminum/graphene composites powder
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Fig. 4 SEM images of aluminum/graphene composites:

(a) Aluminum/graphene composites; (b) EDS analysis results
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Fig. 5 Morphologies of graphene and TEM images of graphene-aluminum inter face of aluminum/graphene composites (Content of

graphene: (a), (c) 0.52%; (b), (d) 2.10%): (a) Morphologies of graphene; (b) Distribution of graphene;(c) Microstructures of

composites;(d) Interface characteristics of aluminum/graphene composites
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Fig. 6 Change of mechanical properties with graphene content of aluminum graphene: (a) Tensile strength; (b) Hardness;
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Fig. 8 Change of physical properties with graphene content:

(a) Electronic conductivity; (b) Thermal conductivity
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Microstructure and properties of graphene/aluminum
composites prepared via spark plasma sintering

SHEN Chao', ZHU De-zhi', LUO Ming-giang?, CHEN Wen-si’, LI Hui®, WANG Chun-yu®

(1. Guangdong Key Laboratory for Advanced Metallic Materials Processing,
South China University of Technology, Guangzhou 510640, China;
2. Guangdong Xingfa Aluminum (Jiangxi) Co., Ltd., Yichun 336000, China;
3. School of Materials Science and Engineering, Harbin Institute of Technology at Weihai, Weihai 264200, China)

Abstract: In order to solve the problem of poor interfacial wettability and difficult to disperse uniformly of graphene and
aluminum, the ultrasonic and mechanical stirring were used to disperse powder, and the spark plasma sintering was
employed for the fabrication of the aluminum/graphene composites. In order to investigate the influence of Ni-graphene
content on the microstructure and properties of aluminum/graphene composites, the microstructure and properties were
characterized and determined by scanning electron microscopy(SEM), transmission electron microscopy (TEM),
electronic universal testing machine, conductivity measuring instrument, and thermal conductivity tester. The results
show that ultrasonic dispersion and mechanical agitation can make Ni-graphene uniformly disperse in pure aluminum
matrix. With the content of Ni-graphene increases from 0% to 0.87%, all of the tensile strength, hardness, electrical
conductivity and thermal conductivity of aluminum/graphene composites are significantly improved. The tensile strength
of the composites reinforced with 0.87% Ni-graphene can reach 194 MPa, and the hardness is 52 HB, which are increased
by 168% and 23% compared with those of the pure aluminum prepared via spark plasma sintering, respectively. The
conductivity of the composites can reach 48.5%IACS and the thermal conductivity is 193.4 W/(K-m). The Ni-graphene is
beneficial for the interface bonding between graphene and aluminum alloy, so, the strength and hardness of the
composites can be enhanced. However, too much nickel at the interface will reduce the conductivity of
aluminum/graphene composites.

Key words: graphene; spark plasma sintering; microstructures; property
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