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Abstract: Aluminium matrix composites are mainly prepared by using pure aluminium and aluminium alloy as matrix
materials and introducing fibre, whisker, particle and other reinforcement combinations. Among them, particle-reinforced
aluminium matrix composites have higher specific strength, higher wear resistance, lower coefficients of thermal expansion
and better high-temperature resistance, which is an important development direction for lightweight metal structural
materials, and aluminium matrix composites with added nanoparticles show even better performance. Currently, the
manufacture of nanoparticle-reinforced aluminium matrix composites can be divided into liquid- and solid-state methods.
The liquid method, according to the method of particle addition, is the additive method and in situ autogenous method.
This paper focuses on liquid-addition nanoparticle-reinforced aluminium matrix composite preparation methods and their
research progress in the automotive field, analyses the advantages and disadvantages of these techniques, and looks forward
to the development of this material.
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2 SEM  :(a) Al-0.5%SiC; (b) Al-1.0%SiC; (c) Al-1.5%SiC; (d) Al-2%SiC!
Fig.2 SEM micrographs of the as-cast composites: (a) Al-0.5 wt.% SiC; (b) Al-1.0 wt.% SiC; (c) Al-1.5 wt.% SiC;
(d) Al-2 wt.% SiC!'e
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Fig.3 Schematic diagram of the squeeze casting process
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5 ALO+-Al SEM  :(a)2h; (b) 5 h; (c) 8 h; (d) 10 h™
Fig.5 SEM images of nano-Al,05-Al powder mixtures with different ball milling times: (a) 2 h; (b) 5 h; (¢) 8 h; (d) 10 h®)
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Fig.6 The mechanical curves of Al-Cu alloys and nano-TiCp/Al-Cu composites with different nano-TiC particle contents:
(a) engineering stress-strain curves; (b) true stress-strain curves; (c) work hardening rate-true strain curves®
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Fig.7 Process flow chart for manufacturing ceramic particle-reinforced aluminium matrix composite materials*!
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Fig.9 Particle distribution through the bulk matrix of composites treated with UV light for different durations: (a) 0 min; (b) 1 min;

(¢) 3 min; (d) 5 min®*"
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Fig.10 SEM images of 2 wt.% SiCp/AMCs squeeze cast at different pressures: (a) 0 MPa; (b) 100 MPa; (c) 200 MPa; (d) 400 MPa*!
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