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The tensile strength-controlling factors of unidirectional carbon fiber
reinforced plastics (CFRP) composites were investigated focusing on assessing the mechanical
properties of the epoxy matrix. The degree of concentrated stress acting on the intact fiber
surface, which determines the tensile strength properties of unidirectional CFRP composites, was
evaluated by implementing double-fiber fragmentation tests in conjunction with numerical
simulations. Correlation analysis was conducted, with the aim of extracting the factors that
characterize the tensile strength of the unidirectional CFRP composites. The analysis of six epoxy
materials with different mechanical properties demonstrated that the matrix crack tip displacement
(CTOD) exhibited a linear correlations with surface stress concentration factor (SCF). These results

revealed that CTOD is one of the dominant factors influencing the tensile strength characteristics

of unidirectional CFRP composites.
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