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Mechanical Properties of Aluminum Alloys for High-performance
Forging Pistons
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Abstract

A continuous cast aluminum alloy, AFC12 (Al-12Si-4Cu-0.5Mqg) and powder metallurgical
aluminum alloys, AFP10 (Al-10Si-5Fe-1Cu-0.5Mg-1Zr) and AFP20 (Al-20Si-5Fe-1Cu-0.5Mg-1Zr)
were developed for high-performance forging pistons. Their mechanical properties at room
temperature to 623K, corresponding to the temperature range in the practically working piston,
were investigated in comparison with a conventional cast-piston alloy, JIS AC8A aluminum alloy.
The mechanical properties were measured after forming under the condition for the piston
forging. Room temperature hardness of the AFP10 and AFP20 changes scarcely even after
exposition at the elevated temperatures. The AFP20 has higher tensile strength, proof stress
and fatigue strength than the AC8A at whole temperature range investigated, while those of the
AFC12 are higher than those of the AC8A at a temperature below 423K. It is concluded that the
forging pistons of the AFC12 and AFP20 are expected to improve their performances at a low and

whole working temperature ranges, respectively.
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Fig.1 Schematic view of a 4-cycle engine piston
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Fig.3 Specimen for tensile test
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Fig.4 Specimen for fatigue test
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Fig.7 Ultimate tensile strength at various temperatures
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