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Abstract : Ultra-high molecular weight polyethylene (PE-UHMW) virgin filament fibers were successfully prepared by the
melt spinning method using high-fluidity PE-UHMW resin as raw material. The experimental results show that the temperatures of
the three heating zones of the Torque rheometer are 160 °C in zone 1,230 °C in zone 2 and 270 °C in zone 3, and the heating temper-
ature of the monofilament head is 260 °C;the screw speed is 2 r/min. Under these conditions, PE-UHMW virgin filament fibers with
smooth surface and high tensile properties could be obtained. With the objective of obtaining PE-UHMW fibers with maximum
tensile multiplicity and maximum tensile strength, a preliminary study was made on the first-level superfold stretching of PE-
UHMW virgin filament fibers prepared by melt spinning, and the factors affecting the superfold stretching of fibers, such as stretch-
ing temperature, stretching medium and stretching speed were analyzed. The results of scanning electron microscopy and electron
universal testing machine show that the effective tensile multiplicity and mechanical properties of the fibers could be higher and the
structure of the fibers is more uniform under the oil bath condition compared with the water bath. The maximum tensile multiplicity
and mechanical properties of the fibers are best when the stretching temperature is around 90 °C. The maximum tensile multiplicity
obtained at a stretching speed less than 1 m/min is basically constant, and decrease rapidly when the stretching speed continue to
increase. PE-UHMW fibers with a strength of 1.2 GPa are prepared under the best tensile process conditions obtained so far.
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