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Characteristics in Microstructure of Particle Reinforced Al Matrix Composites
Fabricated by Spray-Cast Forming Process

Chong-Sung Park, In-Woo Lee and Myung-Ho Kim
Abstract

Aluminium-silicon alloy (JIS AC8A) matrix composites reinforced with SiC particles were fabricated
by spray-cast forming process, and the microstructure of powders and preforms produced were stud-
ied by using an optical and scanning electron microscopy. SiC particles were co-sprayed by mixed
phase injection method during the spray casting process. Most of the composite powders formed by this
mixed phase injection method exhibit morphology of particle~embedded type, and some exhibits the
morphology of particle attached type due to additional attachement of the SiC particles on the surface
of the powders in flight. The preforms deposited were resulted in dispersed type microstructure.

The pre-solidified droplets and the deposited preform of SiC-reinforced aluminium alloy exhibit finer
equiaxed grain size than that of unreinforced aluminium alloy.

Eutectic silicons of granular type are crystallized at the corner of the aluminum grains in the pre-
forms deposited, and some SiC particles seem to act as nucleation sites for primary/eutectic silicon dur-
ing solidification. Such primary/eutectic silicons seem to retard grain growth during the continued
spray casting process.

It 1s envisaged from the microstructural observations for the deposited preform that the resultant dis-
tribution of SiC injected particles in the Al-Si microsturcture is affected by the amount of liquid phase
in the top part of the preform and by the solidification rate of the preform deposited.

(Received September 13, 1994)
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Fig. 1. Schematic representation of the various injection methods.
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Table 1. The chemical composition of Al ingot(AC8A)
Cu Fe Si Mg Zn Mn T Pb Ni Al
AC8A 1.10 0.17 11.98 1.24 0.001 0.004 0.005 0.004 1.24 base
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Table 2. Experimental conditions for forming process

Experiment 1. Experiment 2.

Matrix Material AC8A

Melting Furnace Electrical resistance furnace
Atomizing Temp. 750°C

Particle Injected Si1IC
Shape Irregular
Size Range < 15um

Injection Method Mixed Phase Injection

Nitrogen mixed

Atomizing Gas Nitrogen

with SiC particles

Tundish Material graphite crusible

Melt Nozzle Dia. 4.5mmg
|Gas/Metal Ratio 1.6

Spray distance 450mm

Gas velocity at substrate 14.5m/sec
Substrate Material Ceramic Plate
Shape and Dimension 200mme X 25mm
Ratation Speed 30r.p.m.
Ratating Angle 30°

Cooling Method Air Cooling
Weight 2.5kg 2.1kg
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