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Nonlinear Elastic Wave Propagation Behavior in Fiber Reinforced Composites Based
on Resonant Scattering Theory
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The purpose of this study was to clarify the influence of fiber-matrix
delamination and the effect of the matrix resin on the material nonlinearity in fiber-reinforced
composites. As a result, we proposed a new theory for the scattered wave of a single fiber with
fiber-matrix delamination. We also obtained basic knowledge to evaluate the fiber-matrix
delamination from the second-harmonic waves (frequency 2f) generated by an incident wave of a single

frequency f. In addition, the mechanical nonlinearity of the matrix resin utilized in the
composites was evaluated, and basic data were obtained for understanding the nonlinearity of the
composite materials.
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