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The Preparation Process of Melt-Spun PE/PP Composite Ultrafine FDY Filament
Mao Jiachong',Ren Tianxiang"***, Xu Zhigiang’, Ge Yegian'>***, Xu Yudong®,Ma Jinxing’, Zhao Defang'>***°, Zhan Haihua'***
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and Finishing Technology of Zhejiang Province, Shaoxing 312000,China; 3. Zhejiang Sub-center of National Carbon
Fiber Engineering Technology Research Center, Shaoxing 312000,China; 4. Shaoxing Sub-center of National Engineering
Research Center for Fiber-based Composites, Shaoxing 312000, China; 5. CTA High-tech Fiber Co.,Ltd.,Shaoxing 312000, China;
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Technology Co.,Ltd.,Shaoxing 312000,China; 8. School of Materials Science and Engineering, Zhejiang University,
Hangzhou 310058,China; 9. Hailiang Group Co.,Ltd.,Hangzhou 310000, China)

Abstract : Using polyethylene (PE) and polypropylene (PP) chips resined as raw materials, the PE/PP sheath-core composite
ultrafine fully drawn yarn (FDY) was successfully prepared by the dual-component melt composite spinning method, utilizing a
twin-screw extruder and specific spinning components. In order to obtain high-quality ultrafine FDY', the spinning process condi-
tions were explored and optimized, including drying conditions, screw temperatures, spinning temperatures, stretching temperatures,
stretching ratios, setting temperatures, and winding speeds. Furthermore, the orientation degree, mechanical properties, and linear
density of the FDY yarn were tested and analyzed. The results show that when the PE (sheath) to PP (core) ratio is 40: 60, the cross-

sectional morphology of the composite fiber under an optical microscope exhibits a complete and uniform sheath-core structure. The
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Mao Jiachong, Ren Tianxiang, Xu Zhiqgiang, et al. The Preparation Process of Melt-Spun PE/PP Composite Ultrafine FDY Filament[J]. Engi-
neering Plastics Application,2023,51(12):58-63.
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spinning process of the composite fiber is stable and the fiber formation is excellent when the PE screw temperatures are set to 202,
206,206,206,206 °C, the PP screw temperatures are set to 258,260, 260, 260,260 °C, the PE spinning box temperature is set to
206 °C, and the PP spinning box temperature is set to 248 °C. Moreover, the FDY yarn exhibits good spinnability, orientation

degree, and mechanical properties when the stretching temperature is 60 °C, stretching ratio is 4.15 times, setting temperature is

105 °C, and winding speed is 3200 m/min. The specifications of the sheath-core composite ultrafine FDY yarn prepared under the

optimal spinning conditions are 144 dtex/288 f, meeting the requirements for diameter and mechanical properties of ultrafine fibers.

Keywords : polyethylene ; polypropylene ; skin-core type composite ultrafine FDY filament ; spinning process condition ;

spinnability
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