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In internal combustion engines, due to cyclic loading and wear between the upper surface of
the piston ring and the upper groove of the piston, the fretting fatigue phenomenon could
occur. In this research, the effect of lubrication and the heat treatment on the fretting fatigue
behavior of aluminum-matrix nano-composite have been investigated. The fretting fatigue
test was performed in fully-reversed loading condition and at room temperature. In addition,
the S-N curve and fretting fatigue properties of piston alloys were obtained. The
microstructure and the fracture surface were examined by optical and microscopy and the
field emission scanning electron microscopy. The results showed that the failure behavior
was brittle. In addition, the lubrication and the heat treatment improved the fretting fatigue
lifetime of the piston alloy.
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