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Abstract The objective of this research is to obtain the technical feasibility and the basic data for fabri-
cation of ceramic particles (ALO,, ALO~TiC) reinforced AC4C alloy (Al-Si-Mg base) matrix composite
materials. AC4C alloy have good castability, high pressure resistance, and high termal resistance so that
they are used as materials for mechanical components of both military and civil equipments. AC4C alloy
matrix composite materials reinforced by the prepared Ni coated AlO, particles and porous Al,O,~TiC
pellets were fabricated by using rheo~composite materials were analysed through the investigation of mi
crostructures, interfacial reaction, mechanial properties, and were resistance property. The compesites
reinforced with Al,Q,. particled fabricated by reinforcements, and the composites reinforced with ALO,
-TiC fabricated by squeeze casting improved wettability between the matrix metal and the reinforce-

ments by means of pressure infiltration.
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Table 1. Chemical composition, heat treatment condition and mechanical properties of ACAC Al

alloy.
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Fig. 2. Rheo-compocasting process step of the AC4C/
ALO,\. composites.
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1) electric resistance furnace
3) cylinder

2) control pannel
4) squeezing plunger

S) mold clamp screw 6) preform
7) knock-out plunger 8) tie bar

9) AC4C alloy 10) mold
11) mold clamp cylinder 12) die base

Fig. 3. Schematic diagram of the squeeze casting appa
ratus.
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Photo 1. SEM photographs of wear surfaces of rheo~compocast ACAC alloy ACAC/ALO,, composites. (a) ACAC
alloy (sliding speed:0.52 m/sec) (b) ACAC alloy (sliding speed: 3.67 m/sec) (¢) ACAC/12 vol ALO . composites
(sliding speed:0.52 m/sec) (d) AC4C/12 vol ALO ... composites (sliding speed: 3.67 m/sec)
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Table 2. Infiltration of AC4C melt in the ALO,

~TiC preform with various temperatures.
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Fig. 12. XRD analysis results of squeeze cast AC4C/
ALO-TiC composites.
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Photo 2. Optical micrographs of squeeze cast ACIC AIO-Tic composites fabricated with various pressures. (a) 30
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Photo 3. Hardness and EDAX analysis results of squeeze cast AC4C/ALO-Tic composites.
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Fig. 13. Effect of pressure on the hardness of squeeze
cast AC4C/ALO,-TiC composites and ACAC alloy.
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Fig. 14. Effect of pressure on the hending strength of
squeeze cast AC4C/ALQ-TIiC composites and AC4C
alloy.
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Fig. 15. Effect of sliding on the specific wear of
squeeze cast AC4C/ALO-TiC composites and AC4C
alloy.
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Photo 4. SIEM photographs of fracture surfaces after hending test of squeeze cast ACAC/ALO ~TiC Composites.
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Photo 5. SEM photographs of wear surfaces of squeeze cast ACAC ALOTIC composites with various sliding speeds.
(a) 052 m/s (b)) 1.97 m)s (¢) 3.67 m-s
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