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Mechanism clarification for high reliability green composites
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The purpose of this study is to realize green composites with high reliability
and mechanical properties. First, reliability mechanism in elastic modulus was studied experimentally and
theoretically, using a green composite strand reinforced by natural fiber spun yarn. Results based on
first-order second-moment method (FOSM), one of the representative reliability engineering models, showed
that the both factors, (i) fiber orientation angle in a spun yarn and (ii) the fiber volume fraction,
were closely related with the statistical variation of elastic modulus. Next, a green composite strand
producing equipment which can control fiber orientation angles in a spun yarn, was newly developed.
Results show, although elastic modulus of a spun yarn without resin is usually reduced with increase in
fiber orientation angle, that of the resultant composite strand was enhanced conversely through resin
impregnation and stronger entanglement between fibers.
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