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Mechanical Properties of SiC Particle Reinforced Aluminum Alloy

Composite

Susumu USHIGOME, Kungi YAMAMOTO and Tomomi SOEDA

Synopsis:

Some mechanical properties of SiC particle reinforced 6061 aluminum matrix composites were
investigated. The composites were fabricated by a powder metallurgical method. Cold pressed green
bodies of uniformly mixed powder were consolidated by hot extrusion into 15 mm@X1 m bars.

Mechanical properties depend on SiC particle size and content.

In the case of average SiC particle diameter of 7.2 um, the ultimate tensile strength (o) of 45 kgf/mm?
was obtained at V,=20%, and Young’s modulus (E) reached 13 000 kgf/mm? at V;=30%. High temperature
tensile strength of composites (V;=20%) is more than 30% higher than that of conventional 6061 Al alloy

over the testing temperature range.
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Table 1.

Si Fe Cu Mg Mn Cr Zn

Chemical compositions of Al alloy (wt%).

0.76 0.51 0.28 0.96 0.04 0.21 0.10

Table 2. Characteristics of SiC particle.
SiC 99
Composition (wi%) Free C 0.4
Si0z 0.1
Particle Density (g/cm3) 3.2
ram
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Fig. 1. Schematic diagram of extrusion machine.
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(a) Test piece for room temperature tensile test.
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(b) Test piece for high temperature tensile test.
Fig. 2. Test piece dimension.
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Photo. 1. SEM micrographs of SiC particle.
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Fig. 3. Particle size distribution.
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Photo. 3. Microstructure of SiC-Al materials.
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Fig. 4. SiC volume fraction (V) dependence of
tensile strength (gg) and Young’s modulus (E).
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Fig. 5. Stress-Strain curve.
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(a) Dimple pattern (b), (¢) Fractured SiC particle
Photo. 4. Fracture surface of SiC(b)-Al
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Fig. 6. Relation between tensile strength and SiC
average particle size.
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Fig. 7. Relation between tensile strength and
temperature.
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Photo. 5. Microstructure of SiC-Al materials.
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