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Abstract:

This study presents a method for modeling the tensile behavior of multifilament twisted yarns
using high-tenacity rayon, polyester and nylon. The fiber assemble model and CAD/CAE approach
were proposed for the tensile analysis. The geometrical of twisted yarn and non-linear elastic
filaments properties were considered. Finite Element Method (FEM) and large deformation effects
were applied for computation the stress-extension curves. The ideal yarn structures of five-layers with
different twist angle were simulated to predict tensile behavior each filament and each layer. The
stress acting on the filaments after yarn extension can be directly analyzed by FEM. The stress
distribution in filament shown that the highest stress region were located at the filament in center of
the yarn and decreases slightly to the yarn surface. Stress-extensions of filaments were converted to
yarn tensile behavior that shown in term of maximum and average stress-extension curves.

The results of this prediction model were compared with the stress-strain curves of high-
tenacity rayon yarn and energy method that show very good agreement with experimental results,
except in the region of high extensions. The results of this prediction model of polyester that show
good agreement with experimental results at low twisted yarn but when increase twist angle the
prediction model slightly than the experiment results. For the stress from tensile in nylon fiber at
different twist angle, prediction model result more than experimental results. However, in this study
has a few deviation from different factor of yarn structure, density of yarn, migration of fiber in yarn

structures, and friction. So in future work should add these factors in to the prediction model.
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