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Strengthening Mechanism of Hybrid Short Fiber/Particle
Reinforced Metal Matrix Composites

S. W.Jung*,J. H. Lee™™, C. K. Jung*, J. 1. Song™** and K. S. Han"

ABSTRACT

This paper presents an analytical method considering tensile strength enhancement in hybrid AL Os;
fiber/particle/aluminum composites(MMCs). The tensile strength and elastic modulus of the hybrid
MMCs are even 20% higher than those of the fiber reinforced MMCs with same volume fraction of
reinforcements. This phenomenon is explained by the cluster model which is newly proposed in this
research, and the strengthening mechanisms by a cluster is analyzed using simple modified rule of
mixtures. From the analysis, it is observed that cluster structure in hybrid MMCs increase the fiber
efficiency factor for the tensile strength and the orientation factor for the elastic modulus. The present
theory is then compared with experimental results which was performed using squeeze infiltrated hybrid
MMCs made of hybrid ALLO; short fiber/particle preform and AC8A alloy as base metal, and the
agreement is found to be satisfactory.
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Fig.1. 8.E.M. photography of Al:Os particleffiber hybrid preform
which shows the existence of cluster structure
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Fig.2. {a)Schematic diagram of short fiber and clusters
distribution model and (b) of the conditions for a fiber to
be included in a cluster
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Table 1. Specifications of reinforcements and matrix of MMCs
. Tensile Young’'s
Materials Dxa(tme):ter chng)th Strength Modulus
o i (MPa) (GPa)
A1203 fiber 3.0 150 2010 310
Al203 Particle 1.0 1.0 - 380
ACBA - — 275 73
Table 2. Composition of MMCs specimens
No. Material type Matrix (%) Vi (%) V(%)
1 Fiber MMCs 85 15 -
2 - 80 20 -
3 Hybrid MMCs 85 10 5
4 - 80 10 10
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Fig.6. Fiber length factor for elastic modulus as a function of
the L/d and particle volume fraction, V,
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