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High Temperature Friction and Wear Properties of
Squeeze Cast (SiC,+CNTs)/2024A1 Composites
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Abstract: Aluminum matrix composites are ideal materials for lightweight brake components due to their low density, high
hardness, high strength and wear resistance. In this study, (SiC,+CNTs)/2024Al composites with excellent wear resistance
were prepared by squeeze casting and hot extrusion. The wear resistance of the composites was investigated under different
loads (5~20 N) at high temperature (200 ‘C) using dry sliding friction and wear experiments. The results show that
compared with 2024Al, the composites have a high and stable friction coefficient and low wear rate at low loads and high
temperatures, while the friction coefficient of composites decreases significantly and fluctuates at high loads. With
increasing load, SiC, and CNTs are extracted, fully utilizing the self-lubricating ability of CNTs and the surface
strengthening effect of hard SiC,, which significantly reduce the friction coefficient of 2024Al. Additionally, 2024Al is
softened at high temperatures and adhesive wear occurres, while the presence of reinforcements in the composites
effectively improves the high-temperature wear resistance.
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Fig.1 Preparation flow chart of the (SiC,+CNTs) preforms
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Fig.2 Morphology of the pretreated reinforcements and preforms: (a) CNTs, (b) SiC,, (¢) (SiC,+CNTs) preforms, (d) microstructure of
the (SiC+CNTs) preforms
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Fig.3 OM images of as-cast and as-extruded composites in different directions: (a~b) casting morphology parallel and perpendicular to
the extrusion casting direction, (c~d) extruded morphology parallel and perpendicular to the hot extrusion direction
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Fig.4 SEM images of as-cast and as-extruded (SiC,+CNTs) /2024A1 composites after corrosion: (a~b) as-cast structure,
(c) cross-section of the as-extruded structure, (d) longitudinal section of the as-extruded structure
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Fig.5 Friction coefficients of as-extruded 2024 Al and composites under different loads and temperatures: (a) 2024A1 (25 C),
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