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Fabrication Condition of Al/ALO; Metal Matrix
Composites for Lightweight Engine

Y.C. Yang*, J.I. Song®, H.D. Bong® and K.S. Han®

ABSTRACT

The metal matrix composites{MMCs) are currently receiving a great deal of attention. These
composites possess excellent mechanical and physical properties such as high modulus and st
rength, wear resistance and thermal stability, which make them very attractive for use in
automotive piston and engine block.

The characteristics of preform determine the final properties of MMCs. The effects of organic
binder and microwave drying on preform microstructure were analyzed by SEM. In the preform
with organic binder, flocking processes were observed during drying process. Preform had
uniform binder distribution and dried fast with microwave drying for internal and volumetric
heating patterns.

The fundamental manufacturing process and controlling parameters, such as preform tem-
perature, mold temperature, applied pressure and molten metal temperature, for fabrication
of Al/Al,O5 composites by the squeeze casting were studied. MMCs had poor mechanical properties
when temperatures of preform and molten metal were too high because of thermal shock of
preform, oxidation of metal and thermal damages of fibers. Mold temperature barely affected
the tensile strength of MMCs. High applied pressure reduced the voids and solidified the matrix
faster. Optimum processing conditions for squeeze casting were suggested. Finally, the tensile
strength of MMCs was improved by about 20% comparing to the matrix alloy.

Key Words © Metal Matrix Composites(E4-531%), Organic Binder(%71434]), Microwave

Drying(2-&%7%), Preform(¥]4d3A), Squeeze Casting Method(Z}dF21).
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Table 1. Chemical composition and mechanical
properties of AC8A Al alloy[19]
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. 3 T.5| E [Elong.
Si {Cu|Mg| N/} Fe|Mn]| Al (Mpa)| (GP2)| (%)
12.711.11 0.9 1.6 0.8 | 0.1 |Rem. 275 73 | 19
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Table 2. Specifications of Al,O5 fiber(Saffil RF
grade)[20]

Mater- | Density| Diame- | Length Arzlgfcd T.S E
ial | (g/em® |ter (um)| (um) | (1/d) | (GPa) | (GPa)

ALO; | 3.3 | 3 | 15 | 50 | 2.0 | 310
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Table 3. Processing variable and conditions of
direct squeeze infiltration method

Variable Unit Conditions
Molten Al temperature e 750, 800, 850
Upper mold temperature T 350, 500
Lowcap temperature T 350, 500
Preform temperature o 500, 800
Ram speed cm/sec 0.85
Applied pressure MPa 15, 25, 40
Holding time sec. 60
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