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1 Introduction

Aluminum matrix composites (AMCs), as the most
commonly used material for the industrial production of
diesel engine pistons, cannot spontaneously generate a
solid-state phase transition, and the potential difference
between its internal metal matrix and the precipitated
phase can easily form a microscopic corrosion battery
[1]. When it is used as a piston material in the lubrication
system of biodiesel engines with high acid value and strong
corrosiveness, its corrosion resistance is insufficient, and
the positive interaction between metal corrosion and wear
will further exacerbate its corrosion and wear [2], leading to
premature corrosion and wear failure.

Tn order to improve the friction and wear performance of
AMI researchers commonly reinforce AMCs with ceramic
les, quasicrystalline materials, high-entropy alloys or
us materials. The addition of ZrC ceramic particles
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ce than aluminum alloys, and they play a significant
ing role within the aluminum matrix. When subjected
on, - hard ceramic particles can resist wear and
materia Jss, as evidenced by the study conducted by

et al. [4], which shows that with increasing TiC
article content, the tribological properties of Al-1251
ved. However, the poor wettability of
AMCs, large difference in thermal
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