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Elucidation of mechanical properties in twisted cellulose nanofibers

Uetani, Kojiro
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In this stud¥, the tensile and bending mechanical tests were conducted using
the finite element model of a cellulose nanofiber (CNF) that is sufficiently long to exceed the
torsion period, and the effect of the inherent right-handed torsion of natural CNFs on the
mechanical performance was clarified. The contribution of both the contour torsion and the internal
coordinate torsion was clarified. The final deformation response was found to be determined by the
antagonistic effect of both torsional structures. In the tensile test, rotational displacement was
suppressed by the internal coordinate torsion, while in the bending test, the contour torsion
suppressed deformation in directions other than the loading direction. It is shown that the area
moment of inertia of the model with contour torsion is periodically modulated, and the cause of the
homogenization of the bendability was clarified.
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