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Influence of Multi-pass Rolling on Microstructure and Properties of Graphene/Alumi-
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Abstract: To address the issues of graphene agglomeration, weak interfacial bonding, and insufficient ductility during
preparation of graphene/Al matrix composites, meanwhile graphene/Al matrix composites with high-performance
were fabricated by optimizing graphene-coated Al powder process and integrating ball milling, hot pressing sintering,
and multi-pass rolling technologies. The primary hydrogen-assisted in-situ thermal reduction technology was employed
to achieve efficient reduction of graphene oxide (GO) and uniform coating on Al powder. Meanwhile, multi-pass roll-
ing leads to collaborative improvement of interfacial bonding and grain structure. The results indicate that the interpar-
ticle boundaries inside the composites are basically eliminated after multi-pass rolling, and the densification degree is
significantly enhanced. The density and Vickers hardness of hot-press sintered composites are 2.196 g/cm®and 41.10 HV,
which are increased to 2.817 g/cm” and 59.41 HV, respectively, after six-pass rolling. In addition, the tensile strength
and elongation of composites are enhanced simultaneously, which are increased from 122.91 MPa and 0.62% in the
three-pass rolling state to 147.67 MPa and 2.60%. Meanwhile, the addition of 0.20% graphene can significantly
enhance the mechanical properties of pure aluminum, where the tensile strength and yield strength of composites are
increased by 51.9% and 37.9% , respectively, compared with those of pure aluminum.
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Fig.1 Schematic diagram of standard tensile specimen
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Fig.2 SEM images and EDS mapping of powders at

different stages
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Tab.1 EDS results of elements in Fig.2¢c %
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Fig.4 Raman spectra of GO and rGO/Al composite powder
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Fig.5 X-ray diffraction patterns of graphene/aluminum compos-

ites after hot-pressing sintering at 560 °‘C and six-pass rolling
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Fig.6  Micro morphologies of composites under different temperatures
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Fig.7 SEM images of composites with different graphene additions after three-pass rolling
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Fig.11 Density of composites under various processes
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Fig.13 SEM images of tensile fracture of three-pass rolled composites
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Fig.14 SEM image of tensile fracture of six-pass rolled composites
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Fig.15 SEM image of tensile fracture of pure aluminum material in six pass rolling state
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