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Table 1 Chemical composition of experimental alloys wg/%

A Si Mg Cu Ni Fe Al

BEA 11.22 0.89 1.30 1.13 0.14 Ay
A48 11.46 0.87 1.32 1.09 0.15 N
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Fig. 1 Microstructure of alloy A under gravity casting and squeeze casting
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Fig. 2 Microstructure of alloy B reinforced by 25 p m-Al,O, particles under gravity casting and squeeze casting
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Fig. 3 Microstructure of alloy B reinforced by 5 . m-Al,O, particles under gravity casting and squeeze casting
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Fig. 4 XRD pattern of alloy B
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Fig. 5 Microstructure of alloy B reinforced by 5 p. m-Al,O, particles in as cast and heat treatment conditions
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Table 2 Test results of tensile strength of as cast and heat treated alloys at room temperature /MPa
B & TeHAL IS
£ H42A A4B (25 um-ALO,) A4B (5 um-ALO,)  AEA  H4B (25 um-AlLO,)  A4B (5 um-AlLO;)
0 180 188 292 275 270 278
35 192 197 202 285 282 289
65 204 210 217 296 290 305
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Fig. 6 High temperature tensile properties of T6 heat-treated alloy B
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Fig. 7 Tensile fracture morphologies of alloys A and B at room temperature under 65 MPa extrusion pressure
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Fig. 8 High temperature tensile fracture morphology of alloy B reinforced by 5 . m-Al,O, particles under 65 MPa extrusion pressure
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Microstructure and Mechanical Properties of Aluminum Matrix Composite
for Automobile Piston

WANG Bo', XU Ying-mei’, ZHAO Dong-hong'
(1. Yangzhou Polytechnic Institute, Yangzhou 225127, Jiangsu, China; 2. Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, Jiangsu, China)

Abstract:

ZAISi12CulMg1lNil alloy and Al,O,/ZAISi12CulMg1Nil composite reinforced by Al,O, particles of
different sizes were prepared by gravity casting and squeeze casting. The microstructure and tensile properties
of as-cast and T6 heat-treated alloys were compared and analyzed. The results show that under the condition
of gravity casting, there are coarse dendrite like a-Al, gray granular eutectic Si and irregular black Al,O,
phase in Al,O, /ZAISi12CulMg1Nil composite, and there exist serious agglomerations and micro holes in
some areas; under the extrusion pressure of 65 MPa, the a-Al dendrites are mostly spheroidized, and the black
Al, O, particles are evenly distributed and dispersed, basically eliminating the micro hole defect. The main
phases in the composites with the Al,O, particle size of 5 um and 25 um are all a-Al, Si and Al,O,. The tensile
strength of the two alloys is improved by applying extrusion pressure, and the strength of the alloy in T6 heat
treatment condition is significantly higher than that of as-cast alloy. With increasing test temperature from
room temperature to 350 °C , the tensile strength of the alloy gradually decreases, and the elongation gradually
increases. At the same temperature, the tensile strength and elongation of Al,O; /ZAISi12CulMg1Nil alloy
are higher than that of ZAISi12CulMg1Nil alloy, this is mainly due to the fact that Al,O, particles with high
hardness and high temperature stability can refine the a-Al dendrite and eutectic Si, which plays a role in the
particle strengthening and dispersion strengthening.
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