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Fraccture Behavior of Recation Squeeze Cast (Al,O; - SiO;
+Ni)/Al Hybrid Metal Matrix Composites
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Abstract

Mechanical properties of (10%6A1:0; - SiO2+5%Ni)/Al hybrid composites fabricated by the reaction
squeeze casting were compared with those of (15%AL0s + SiO2)/Al composites. Intermetallic compound
formed by reaction between molten aluminum and reinforcing powder was uniformly distributed in the Al
matrix. These intermetallic compounds were identified as AlNi using EDS and X-ray diffraction analysis.
Microhardness and flexural strength of hybrid composites were higher than that of (15%Al:0s3 - Si0Os)/Al
composite. In-situ fracture tests were conducted on (15%A10s - SiOw)/Al compoéites and (109%6AL0s -
Si0p+5%Ni)/Al hybrid composites to identify the microfracture process. It was identified from the in-situ
fracture test of (15%Al0s - Si0z)/Al composites, microcracks were initiated mainly at the short fiber /
matrix interfaces. As the loading was continued, the crack propagated mainly along the separated
interfacial regions and the well developed shear bands. It was identified from the in-situ fracture test of
(1096A1:03 - SiO2+5%Ni)/Al hybrid composites, microcracks were initiated mainly by the short fiber/matrix
interfacial debonding. The crack proceeded mainly through the intermetallic compound clusters
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Figure. 1 SEM microstructure of
squeeze cast Al matrix composites.
(a) (15%Al10s - SiO2)/Al

(b) (10%AL:0; - SiO2+5%Ni)/Al
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Figure 2. X-ray diffraction pattern of

(10%A1:03 - SiOz+5%Ni)/Al hybrid composites.
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Figure 3. Hardness(Hv) and flexural
strength(MPa) of squeeze cast Al and Al
matrix composites.
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Figure 4. A series of SEM micrographs near a
notch tip of (15%AlQ0s - Si02)/Al composite
(a) Ko=85 MPaV m (b) Ko=10.9 MPaV m and
(c) the cracks proceed mainly along the
separated interfacial regions.

Figure 5. A series of SEM micrographs near a
notch tip of (10%AI0s + SiOx+5%Ni)/Al hybrid

composite,(a) Ko=10.76MPaV m, (b) Ko=11.16

MPaV m and (c) crack propagation mainly
along the intermetallic compound clusters.
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