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Abstract: Carbon fiber aluminium matrix composites have excellent characteristics such as good tensile performance, wear
resistance and fatigue resistance, and are widely used in aircraft, military supplies, automobiles and many other fields. In
view of the current difficulties in the preparation and formation of carbon fiber aluminium matrix composites and the poor
interface bonding performance, the preparation processes of various carbon fiber aluminium matrix composites at home and
abroad in recent years are discussed. The characteristics of various preparation processes are analysed, and the impact of
matrix alloying on the interfacial reaction and wetting is summarized. At the same time, the future development of carbon
fiber aluminum matrix composites is prospected.
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Fig.1 Mixing and casting methods: (a) schematic diagram of the principle; (b) microstructure of C/Al composites; (¢) metallographic
structure of C/Al; (d) S-N curves of matrix alloys and composites at different stress levels!''*
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Fig.2 Extrusion casting method: (a) schematic diagram of the principle; (b) micromorphology of the C/Al composite materials**!
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Fig.3 Vacuum pressure immersion method: (a) schematic diagram of the principle; (b) metallographic structure of the C/Al composite
material; (c) simulation sample prepared with carbon fiber aluminium matrix composites?**
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Fig.4 Ultrasonic vibration method: (a) schematic diagram of the principle; (b) micromorphology of C/Al composite materials>?"
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Tab.1 Comparison of various preparation processes

Preparation process Advantage

Disadvantage

Mixing and casting

method

Extrusion casting

Producing agglomeration phenomenon; long mechanical

Simple process and equipment; low production cost; high

stirring time; high temperature; difficult to control the

production efficiency; allowable secondary processing

interface reaction

Better wettability; reducing the intensity of the interface reaction Excessive pressure; causing certain damage to carbon fiber

method

Obtaining more uniform and dense structure of composite

Vacuum pressure

material with the uniform distribution of fiber; less casting

immersion method

defects; excellent mechanical properties

Ultrasonic vibration

method

High production cost

Reducing the interfacial reaction between carbon fiber and

The volume of the prepared material should not be too large

aluminum matrix and improving the wettability

Hot pressing diffusion Preparing composite materials with complete structure and high Under the condition of high temperature and pressure; large

method density
Hot isostatic pressing

method

obtaining parts with high density

energy consumption of the equipment; high production cost

Carbon fiber distributed uniformly in the aluminum matrix;

Producing thermal stress; resulting in cracks in the material
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