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Crystal Structure Evolution of PEF-UHMW / PE-HD Blend Fibers During Hot-drawing Process
Wang Fei, Liu Lichao, Xue Ping, Jia Mingyin, Wang Suwei

(Institute of Plastic Machinery and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)
Abstract : The ultra-high molecular weight polyethylene (PE-UHMW) / high-density polyethylene (PE-HD) blend as-spun
filaments were prepared by melt spinning method; and the mass ratio of the PEF-UHMW and PE-HD in the blend was 6 : 4. The as-

spun filaments were hot drawnto obtain PE-UHMW./'PE-HD fibers. The crystal structure evolution of the fibers during the hot-

drawing process was studied by the means of wide-angle X-ray diffraction, differential scanning calorimetry, sound velocity orienta-

tion test and so on. The results show that, with the hot-drawing ratios increasing, the molecular chain orientation degree along the

axial direction, melt peak temperature and crystallinity of the fibers gradually increase, the grain size in the radial direction gradually

decreases and in the axial direction gradually increases, indicating that thinner grains is formed during the hot-drawing process, and

the crystal orientation degree of the fibers gradually increases also. The variation trend of the above phenomenon is obvious with the

hot-drawing ratios increasing from 1 to 6 and slow with the hot-drawing ratios increasing from 9 to 15. Blending with PE-HD can

improve the crystallinity, crystal orientation degree and molecular chain orientation degree of the fibers, and form the thinner grains.

Keywords : ultra-high molecular weight polyethylene ; high-density polyethylene ; blend ; melt spinning ; crystal structure
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