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Preparation and properties of semi aromatic polyamide PA61/6T melt spun fibers
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[1. School of Materials Science & Engineering, Zhejiang Sci-Tech University , Hangzhou 310018, China;
2. Modern Textile Technology Innovation Center (Jianhu Laboratory), Shaoxing 312000, China]

Abstract : To expand the application of engineering plastics semi aromatic polyamide, using semi aromatic polyamide poly
(hexamethylene isophthalamide-co-terephthalamide) (PA6I/6T) chips as raw materials, the chemical structure, melt flow and
thermal properties of the chips were firstly tested. Then a horizontal micro single hole extruder was used to spin at different spinning
temperatures and nozzle draft ratios, and the PA6I/6T as-spun fibers were stretched and heat treated respectively. The effects of spin-
ning process and post-treatment process parameters on the breaking strength of PA61/6T melt spun fibers were discussed. The results
show that the relative viscosity of PA61/6T is 2.12 (using concentrated sulfuric acid as solvent), initial decomposition temperature is
463 °C, the melt flow rate reaches 18.2 g/10 min at 265 °C, the mole ratio of 61/6T structural unit is 1.8. The suitable spinning
temperature of PA61/6T is around 265 °C, the breaking strength of PA6I/6T fiber increases with the increase of nozzle draft ratio,
the breaking strength rises from 1.02 cN/dtex to 2.04 cN/dtex with the increase of nozzle draft ratio from 23.2 to 116. In the heat
treatment process, the breaking strength of the fiber shows a trend of first increasing and then decreasing with increasing heat treat-
ment temperature, after heat treating at 115 °C , the maximum value reaches 1.46 cN/dtex. Uniform transparent fibers can be
obtained by hot stretching the fibers at 135 °C, during the primary stretching process, the breaking strength of the fiber fluctuates
with the change of stretching ratio, and the maximum value can reach 0.95 cN/dtex, during the secondary stretching process, the
fiber's breaking strength decreases and the elongation at break decreases significantly.
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