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Effect of casting technologies on microstructures and
properties of (AlsZr+ Al:O3)p/ A356 imr situ composites
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Abstract: The A356-Zr(COs)2 components were used to synthesize in-situ AlsZr, Al;0; particulates reinforced
aluminum matrix composites, which were cast by conventional permanent mold and squeeze casting at 720 C respec-
tively. Squeeze casting refers to crystallization, solidification and plastic deforming at high pressure, which combines
the compulsory feeding and densification. It enhances the melting point of composites and nucleation rate and im-
proves the heat exchange condition between mold wall and melt. Compared with composites cast by permanent mold,
the amount of bubbles and shrinkage holes decreases largely in composites cast by squeeze casting . The tightness of
microstructures increases. Meanwhile, the grain size of matrix is decreased by 2 73 times. The tensile strength and
elongation are 345 M Pa and 15.07% , respectively, which are increased by 1. 6 and 2. 15 times. The dry sliding prop-
erty is enhanced largely. The excellent properties are attributed to high tightness and grain strengthening.
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Table 1 Operating parameters of squeeze casting

Preheated temperature Casting Specific pressure

of mold/ C temperature/ ‘C of casting/ MPa

150~ 200 720 65~ 80

Velocity of filling Pressure permanent Beginning time

mold/ (mm * s~ 1) time/ s of pressing/s

1 10-15 58

Crown
bar bar

Crown
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Fig. 1 Schematic diagram of

squeeze casting process
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Fig. 2 Schematic diagram of tensile specimen

at room temperature( mm)
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Fig. 3 XRD pattern of reinforced phases
in composites fabricated by

A356-7Zr(CO3)2 components
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Fig. 4 Particles distributions and tightness of
microstructures of irsitu( AlsZr+ Al20s),/ A356
composites cast by permanent mold (a)

and squeeze casting(b)
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Fig. 5 Microstructures of matrix in

(AlsZr+ Al20O3),/ A356 composites cast

by permanent mold (a) and squeeze casting(b)
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Fig. 6 Stress —stain curves of

(AlsZr+ Al20O3),/ A356 composites cast

by permanent mold and squeeze casting
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Fig. 7 Dry sliding properties of
(AlsZr+ Al203),/ A356 composites cast by

permanent mold and squeeze casting
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