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Preparation of PE-UHMW/PE-HD blends modified with calcium stearate/silicone powder
LIU Jie, HAN Ning, QIN Shengxue, ZHANG Hongbin,ZHOU Haiping
(College of Mechanical and Electrical Engineering, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract : Ultra-high molecular weight polyethylene (PE-UHMW) blended with high-density polyethylene (PE-HD) can
improve the melt processing performance of PE-UHMW , but the efficiency of industrial production remains low, unable to meet the
demands of melt spinning in industrial production. To address this issue, the effects of calcium stearate (CaSt,), silicone powder, and
their composite additives on the processing flowability and tensile properties of a PE-UHMW/PE-HD blend with a mass ratio of 60:
40 were investigated, using experiments with a twin-screw extruder for melt blending and a single-screw extruder for extrusion.
Results regarding processing torque and the surface condition of the as-spun fibers indicate that CaSt,, silicone powder, and their
composite additives can reduce processing torque and enhance the stability of melt extrusion. The results of flow activation energy
indicate that these two additives exhibite internal lubrication effects. At high shear rates, CaSt, demonstrates a strong external lubri-
cation effect, further reducing processing torque and improving melt extrusion stability. The combined use of CaSt, and silicone
powder can enhance the internal lubrication effect of the additives, lowering extrusion torque and improving extrusion stability.
Differential scanning calorimetry analysis shows that the modifiers can promote the crystallization of the blend, thereby increasing
the material's tensile strength. The study results indicate that the composite modifier consisting of 0.5 wt% CaSt, and 0.5 wt% sili-
cone powder exhibits a synergistic effect of internal and external lubrication. Compared to the unmodified blend, the synergistic
modification allows the maximum screw speed for producing qualified as-spun fibers of the PE-UHMW/PE-HD blend to increase
from 5 r/min to 20 r/min, with a 21.4% reduction in processing torque and an 11.9% increase in tensile strength.

Keywords : ultra-high molecular weight polyethylene ; high-density polyethylene ; composite additive ; melt processing

performance ; tensile strength
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Tab.1 Different material numbers and ratios of PE-UHMW/PE-HD

Material Number Mass ratio
PE-UHMW/PE-HD sl 60/40
s2 60/40/0.2
PE-UHMW/PE-HD/CaSt, s3 60/40/0.5
s4 60/40/1
5 60/40/0.5
PE-UHMW/PE-HD/silicone powder s6 60/40/1
s7 60/40/2
tl 60/40/0.25/0.25
PE-UHMW/PE-HD/CaSt /silicone powder 2 60/40/0.5/0.5
3 60/40/0.5/1
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(a) Processing torque of PE-UHMW/PE-HD blends
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Fig. 1 Effects of single aid on processing performance of PE-UHMW/
PE-HD blends
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Fig. 3 Relationship between In7, and 1/7 of different PE materials
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Tab.2 AE, and KA data of different PE materials
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Fig. 4 Tensile properties of different PE samples
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