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Abstract: 15% SiC,/ Al composite billets with a diameter of 300 mm were fabricated by pow der metallurgy method.
M echanical properties and fracture mechanisms of these composites as the extruded and in the T4 condition were in-
vestigated respectively. The effect of the matrix strength and particle fracture on the strength and ductility of the
composites were presented. The results indicate that the composites in T4 condition gave an ultimate tensile strength
of 560 MPa and elongation above 7% . 68. 5% increase in ultimate tensile strength and 105% increase in yield
strength are obtained in the composites in the T4 condition compared to as-extruded, whereas the elongation and re-
duction in area of the composites in the T4 condition remain at the same level in comparison with the as-extruded.
Fractographic analysis reveals that the failure in the matrix near the interface is predominant in the as extruded com-
posites, with a preference for failure in the matrix and fracture of SiC particles in the T4 condition. It is shown that
the dominant failure mode of the composites are significantly affected by the matrix strength. The particle fracture is

beneficial to the improvement of ductility of the composites.
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Fig.2 Mechanical properties of as-extruded 15% SiC,/ Al composites bars
(a) —Ultimate tensile strength and yield strength; (b) —Elongation and reduction in area
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Fig. 3 Mechanical properties of 15% SiC,/ Al composites bars in T4 condition
(a) —Ultimate tensile strength and yield strength; (b) —Elongation and reduction in area
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Fig.4 SEM images of tensile fracture surface of 15% SiC,/ Al composites
(a) —Extruded; (b) —T4 status
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Fig.5 SEM images of tensile fracture surface of 15% SiC,/ Al composites in T4 condition
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Fig. 6 SEM images of dynamic tensile specimen of 15% SiC,/ Al composites
(a) —Extruded; (b) —T4 status
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