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Research progress on preparation technology and strengthening mechanism of
graphene reinforced aluminum matrix composites
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Abstract:  Graphene has become one of the ideal reinforcers for aluminum matrix composites due to its unique structural
characteristics and excellent properties. This paper mainly introduces the preparation technology of three categories of graphene-
reinforced aluminum matrix composites, including the liquid forming method, powder forming method and composite processing
technology, and so on. Base on analyzing the principle of different types of preparation technology, combined with four
strengthening mechanisms of graphene-reinforced aluminum matrix composites, the development trend of graphene reinforced
aluminum matrix composites is prospected, including the basic theoretical research, the breakthrough of preparation technology and

large-scale industrial application of composites.
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Table 1 Advantages and disadvantages of various processing methods

[22,24-28,32-36,39.43-44]

Type of processing Method of processing

Advantage

Disadvantage

Liquid forming method  Squeeze casting process [25-27] .

. . [28]
stir casting process
. 2
printing .

Power forming method  Hot isostatic pressing; hot

. . [22,24,34-36]
extrusion processing

Rollingm] ; accumulative roll
bonding[m ; casting + rolling
+ accumulative roll bonding[m

Composite processing
method ((liquid forming)
+ multiple plastic
deformation)

The device is simple and it is

; 3D easy to operate, it has high
production efficiency and is
easy to realize mass production

The preparation process is
simple, the cost is low, and
graphene can be uniformly
dispersed in the metal matrix

The graphene aluminum matrix
composite has low density and is prone
to generate pores and needle phase
Al,C;, the graphene is easy to
agglomerate

The structure of graphene is easy to be
damaged, the graphene aluminum
matrix composite has low density and
porosity, the brittle phase Al1,C; is
prone to be generated if the process is
not properly controlled

The graphene aluminum matrix The technology is very complex
composite has uniform

structure, fine grains, low

porosity and high production

efficiency
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(a) initial dislocation; (b) dislocation hindered defor-
mation; (¢) dislocation loop formation
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