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Fig. 2 The SEM image and particle size statistics of the Al-Ti-GO mixed powder
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Fig. 3 The EBSD analysis and grain size statistics of as-cast matrix alloy and composites
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Fig. 6 SEM image and XRD results of the Al-Ti-GO master alloy
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Effects of Graphene and Titanium on the Microstructure and Properties of
Aluminum Matrix Composites

WU Shu-fan', GUO Jin-tao®, YANG Chang-yi', MA Chao-li*?, XIAO Wen-long"*
(1. School of Materials Science and Engineering, Beihang University, Beijing 100191, China;
2. Tianmushan Laboratory, Hangzhou 311115, Zhejiang, China )

Abstract:

Graphene is regarded as an effective reinforcement for aluminum and its alloys. However, the development
and utilization of graphene-reinforced aluminum matrix composites have been constrained by the fact that
graphene readily reacts with aluminum, leading to the formation of the detrimental Al,C, phase. This study
employed aluminum powder, titanium powder, and graphene oxide (GO) as raw materials, with the powder
compaction prepared as master alloys in an aluminum melt. The effects of adding powder compaction and
master alloys, respectively, on the microstructures and properties of Al-6.5Cu-0.3Mn-0.15Sc-0.15Zr alloys
were comparatively investigated. It was discovered that the addition of both powder compaction and master
alloys resulted in a notable reduction in grain size, accompanied by the introduction of a modest quantity
of submicron TiC particles and graphene into the structure. The presence of TiC was observed to act as an
effective nucleation site for a-Al, thereby contributing to a decrease in grain size. Furthermore, the presence
of Ti elements resulted in the formation of a coarser Aly(Sc, Zr, Ti) phase in the composites. Additionally, the
graphene exhibited a greater propensity to react with Ti elements, and the formation of the deleterious Al,C;
phase was not observed in the composites. The tensile test results demonstrated that the incorporation of both
powder compaction and master alloy led to a notable enhancement in the tensile strength and elongation of
the composites. The influence of the master alloy was particularly pronounced, with the yield strength, tensile
strength, and elongation increasing from 292 MPa, 384 MPa, and 4.6% of the matrix alloy to 298 MPa,
413 MPa, and 8.3%, respectively.
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