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Abstract A centrifugally atomized 2024A1/SiCp composites were extruded to study effect of clusters on
mechanical properties, and a model was proposed that the strength of MMCs would be estimated from the load
transfer model approach that taken into consideration of the clusters. This model has been successfully utilized to
predict the strength and fracture toughness of MMCs. The experimental and calculated results show coincidence
and that the fracture toughness decreases with increasing the volume fraction of particles. On the basis of exper-
imental observations, we suggest that the strength and fracture toughness of particle reinforced MMCs may be cal-
culated from; Oy = 6,V + OV, - Vo) - G, Vo, Kig= Oy (Gm)(t/ V) /V C))I/ HU2  respectively.
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Fig. 1 Dimension of bend specimen.
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Fig. 2. Optical microstructure of AI/SiC composite for a
constant particle size.

Table 1. Specification of composites investigated

Cluster ~ Aspest ratio of  Particle
Materials volume cluster thickness
fraction(%) (particle) (um)
2024-3%8iC 16
2024-5%SiC 12
. 7.0(1.5) 10
2024-7%S1C 20
2024-10%SiC 32
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Table 2. Tensile properties and fracture toughness of the composites

. o. (o] K
ys ult k Length 1Q
Materials (Mpa) (Mpa) £f Crack Length (MM) (MPa-m!/2)
2024-3%SiC 175 264 0.051 14.97 20.16
2024-5%SiC 214 320 0.032 14.75 19.02
2024-7%SiC 221 374 0.070 14.58 18.42
2024-10%SiC 210 308 0.066 15.14 14.67
*2024Al 76 186 0210 -— --
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Fig. 3. Strength with volume fraction of SiC and clusters
for a constant particle size.
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Fig. 4. Comparison of experimental and calculated results
with strength and volume fraction of SiC.
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Fig. 5. SEM fractograph showing SiC particle clustering
in AVSiC composite.
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Fig. 6. Comparison of experimental and calculated results
of strength with the volume fraction of SiC.
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Fig. 7. Fracture toughness with the volume fraction of SiC.
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Fig. 8. SEM fractograph showing SiC particles and dim-
ples in AUSIC composite.

Fig. 9. SEM fractograph showing fractured SiC in AlSiC
composite.
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Fig. 10. Fracture surface profile of AVSiC composite.
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Fig. 11. Comparison of experimental and calculated frac-
ture toughness with the volume fraction of SiC and clus-
ters.
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