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Extensional rheological properties of PA6 modified by

novel framework silicate and its application
LAI Huiling \WEI Haijiang ., LIN Qisong ,ZHANG Shunhua
(Silk Institute, College of Material and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to study the spinnability and processability of functionalized modified polyamide 6
(PA6) fibers, a novel framework silicate (QE powder) was used as the modifier to carry out blending
modification of PA6. Besides, the QE/PA6 side-by-side fibers were prepared by using the modified
masterbatch and pure PA6, and the extensional rheological properties of QE/PA6 blends were studied by
capillary rheometer. The surface morphology and mechanical properties of QE/PA6 side-by-side fibers
were characterized by scanning electron microscope (SEM) and XIL.-2 yarn strength tester. The results
indicated that the QE/PA6 blend melts belong to extension thinning fluid, and the extensional viscosity
and extensional stress of the blend melt increased with the increase of QE content. When the extensional
stress rate was 421.14/s and the mass fraction of QE was 1 wt%, 2 wt% and 3 wt%, the extensional
viscosity of composites increased by 28.26% .46.74% and 67.39% , respectively, compared with pure PAS6.
The extensional viscosity of blend melts decreased with the rise of temperature. The introduction of QE
powder improved the extensional flow activation energy of QE/PA6 composite melt and the sensitivity of

the extensional viscosity to temperature improved. The QE/PA6 side-by-side fibers were successfully
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prepared by one-step spinning and drawing method. The QE powder was evenly distributed on the fiber

and the QE/PA6 side-by-side fiber also has good strength and extension performance, compared with pure

PAG6 side-by-side fibers.
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