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Development of biomimetic fiber mimicking cotton fiber structure
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FDM Fused Deposition Modeling 3D

3D

The purpose of this study was to clarify the contribution of hierarchical
structure to the excellent functions of a cotton fiber and to develop a new spinning method that
mimics the internal structure of cotton fibers. We devised and practiced a new method of spinning
filaments with heterogeneous polymers arranged in a spiral pattern, using the ejection mechanism of
a FDM (Fused Deposition Modeling) 3D printer, and succeeded in reproducing a structure similar to
the concentric multilayered structure of cotton fibers with synthetic polymers. We succeeded in
reproducing a structure similar to the concentric multilayered structure of cotton fibers with
synthetic polymers. Furthermore, by observing the resin flow in the nozzle, it was found that the
shear flow under a temperature gradient is important for the formation of this structure. The
microstructure of cotton fibers was also analyzed by synchrotron radiation small angle X-ray
scattering.
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(a) Structural changes of two-component polymers in the flow pass
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(b) Schematic diagram showing the formation of the concentric multilayer structure
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