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Fatigue and Cyclic Deformation Behavior with the Unreinforced
Matrix Alloy and AVALO; Metal Matrix Composites

J.1. Song”*

ABSTRACT

Cyclic deformation and fatigue behavior of AI/ALOs-15vol.% metal matrix composites and matrix
alloy were studied. Fatigue strength of Al/ALO; composites was about 210MPa, and that of Al matrix
alloy was 170MPa. Most of the resultant displacement due to permanent plastic deformation occurred in
less than the first 5% of fatigue life. In case of composites, decrease of cyclic displacement was smaller
than that of matrix because the reinforcements acted as barriers to dislocation movement. Consequently,
cyclic stress-displacement response curve can be considered to have these stages ; an initial few cycles of
rapid hardening, followed by progressive hardening for most of the fatigue life, and then just prior to fail-
ure, an instantaneous drop in stress carrying capability of the material due to multiple microcrack initia-
tion, eventual coalescence of microcrack to form a macrocrack and then rapid macroscopic crack growth.
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Fig. 1. Microstructures of A/ALO; composites
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