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Fabrication of Quasi-crystal Strengthened Aluminum Composites
by Mechanical Milling Process
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Abstract Aluminum matrix composites strengthened by the quasi-crystalline (QC) phase were developed in
the present study. The icosahedral Al,Cu,,Fe,; phase was produced by gravity casting and subsequent heat treat-

ment. The mechanical milling process was utilized in order to produce the Al/QC composite powders. The micro-

structures of the composite powders were examined by optical microscopy (OM) and scanning electron

microscopy (SEM). The composite powders were subsequently canned, degassed and extruded in order to pro-

duce the bulk composite extrusions with various volume fractions of QC. The microstructure and mechanical

properties of the extrusions were examined by OM, SEM, Vickers hardness tests and compression tests. It was

found that the microstructures of the Al/QC composites were uniform and the mechanical properties could be sig-
nificantly improved by the addition of the QC phase.
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Fig. 1. XRD patterns of the Al Cu,Fe, ingot before and
after heat treatment.
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Fig. 2. SEM micrographs of the AV30 v/oQC powders milled for; (a) 3 hrs, (b) 6 hrs, (¢) 9 hrs and (d) 12 hrs.
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Table 1. Extrusion properties of the QC strengthened Al
extrusions

Composition Surface Condition Cracking
Al/10v/0QC Excellent None
Al20v/0QC Excellent None
Al/25v/0QC Excellent None
Al/30v/0QC Good A Little
Al/40v/0QC Poor A Lot
Al/50v/0QC Unable to Extrude Unable to Extrude
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Fig. 3. Optical micrographs of the AVQC extrusions; (a) AV10 v/0QC, (b) Al20 v/0QC, (c) Al/30 v/0QC and (d) Al/40 v/0QC.
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Fig. 4. Hardness of the AVQC extrusions.
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Fig. 5. Compressive stress-strain curves of the Al/QC
extrusions.
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