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A Computer Simulation Experiment on Influences of Yield Stress and Duc-
tility of Matrix on Tensile Strength of Continuous Fiber-reinforced Metal

~ Matrix Composites

Shojiro OcHIAI and Kozo OSAMURA

Synopsis :

Influences of yield stress and ductility of matrix on tensile strength of unidirectional continuous fiber-
reinforced metal matrix composites with high interfacial bonding strength were studied by means of a
Monte-Carlo computer simulation method. In the case where the ductility of matrix was high, the strength
of composites increased with increasing yield stress of matrix but the efficiency of reinforcement became
low at high yield stress. In this case, the strength decreased monotonically with increasing scatter of
strength of fiber when the yield stress was low, while it decreased, reaching minimum, and then increased
when the yield stress was high. In the case where the ductility of matrix was low, the strength was low
especially when the volume fraction of fiber was high and scatter of strength of fiber was large.
Depending on the values of yield stress and ductility of matrix, following cases were found; the case where
the strength increased linearly with inctreasing volume fraction of fiber and it was approximately described
by the rule of mixtures, the case where the strength was approximately described by the rule of mixtures
when volume fraction of fiber was low but it became lower than the same rule when the volume fraction was
high, and the case where the strength increased linearly with increasing volume fraction of fiber but it was
much lower than the rule of mixtures.

Key words : composite material ; Monte-Carlo simulation ; strength ; fracture ; matrix; fiber; yield stress;
ductility.
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Fig. 4. Variations of 0./0;° as a function of CV
for 7,/ 0;,° = 0.002, 0.005, 0.02 and 0.05 under the
condition that the matrix has high ductility.
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Fig. 5. Variations of 0./0;,° as a function of
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Fig. 8. Influence of ductility of matrix on o./0,°
as a function of V,for 7,/0,°=10.05 and CV=23%.
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