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Development of Metal Matrix Composite Piston
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ABSTRACT

A metal matrix composite that can be expected to
have outstanding strength at elevated temperatures was
applied to reduce the piston weight. In composites, it is
generally difficult to cope with both strength and
toughness. To solve this issue, a powder alloy was
applied using the mechanical alloying process, and the
manufacturing process and surface treatment were
optimized. This achieved a 16% weight reduction
compared to the conventional material, AA2618. In
addition, this enabled the Formula One engine speed to
be increased by 400 rpm.
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Table 1 Properties of piston material

ModulusC] Density( CTEO CTCO
GPal glem® | ppm/KO| W/mKO

AA26180] 74.60 2.760 22.60 1650
MMCO 113.000 2.890 15.50 1290
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Fig. 1 Metallograph of MMC and distribution of carbon
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Fig. 2 Specific fatigue strength of developed material
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Fig. 3 Elongation of developed material
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