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This paper proposes a method to evaluate the mechanical properties of 3D printed CFRP with curved fibers, and the
mechanical properties of the curved sections are experimentally evaluated.

In chapter 1, it was explained that 3D printing of continuously curved fibers may cause twisting of the fiber bundle,
which may result in degrading forming quality. In addition, the method for evaluating the mechanical properties of the
curved section is necessary to apply the 3D printed CFRP to structures.

In chapter 2, the presence of forming defects was investigated to estimate the effect of fiber bundle twisting on
mechanical properties. As a result, the forming defects such as fiber breakage and voids were formed in a curved section,
indicating that the mechanical properties may be degraded.

In chapter 3, a simple method to evaluate the fracture stress of a curved section of 3D printed CFRP by tensile test of
an L-shaped was proposed and the fracture stress was experimentally evaluated. This test revealed that that compressive
failure firstly occurred at the outside of the curved section, and the compressive fracture stress decreased as smaller the
radius. This is due to forming defects in a curved section.

In chapter 4, it was proposed that a method to evaluate the fracture stress and elastic modulus of 3D printed CFRP with
a curved section by four-point bending test of an L-shaped specimen. As a result, it was found that the compressive fracture
stress decreased with a radius less than 10mm and the elastic modulus decreased with a radius less than Smm. By observing
the cross section of the curved section, it was revealed that the elastic modulus decreases due to the deflection of fibers
against the circumferential direction caused by the twisting of the fiber bundle.

In chapter 5, the results obtained in each chapter of this study was summarized.
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