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The Effect of PEF-UHMW Molecular Weight on the Morphology and Properties of PE=HD /PE-UHMW Composites
Zhou Fei*, Zhang Yan®, He Xuelian®
(1. SINOPEC Shanghai Petrochemical Company Limited, Shanghai 200540, China ; 2. China Shanghai Key Laboratory of Multiphase Material
Chemical Engineering, East.China University of Science and Technology, Shanghai 200237, China)

Abstract : The molecular weight'ratios of PEFUHMW-and PE-HD were designed to be 4.6 : 1,125 :1,25 : 1 and 50 : 1 re-
spectively. The molecular chains‘were uniformly mixed in the solution, and then the PE-HD / PE-UHMW composite was prepared
by melt blending with the aid of ultrasonic assisted extrusion equipment. The influence mechanism of the molecular weight of PE-
UHMW on the mechanical properties of the composite was studied. The results show that the molecular chain of PE-UHMW is very
long, the entanglement density between the molecules increases, the friction force between the molecules increases, the relaxation
time of the molecular chain becomes longer, and the growth of shish nucleus becomes more. Thus, with the increase of molecular
weight of PEFUHMW, the composite system can form more abundant shish-kebab structure in the forming process, and spherulites
are more likely to occur in the tensile failure process. As a result, the yield strength and break strength of the composite increase
gradually, and PE-UHMW is more restrictive and elastic to the molecular chain of PE-HD, which results is in a larger elongation at
break.
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FRELZ) 5.0 mg B PE-HD / PE-UHMW & &4
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H/UH55-2.0 1.98 0.62 0.65 26.4
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ML, 24 PEUHMW 119 53 F- i AR, BRIE i T
) ER ARG R, SUER A R BR T, T LA A
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O FEEAR AR YK, T S ] AR R s
LRI KA 2 I, TR R B AR 2 BRE
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.\ &Y X : SN, St
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La — chc 1 - Xc (3)
0. X
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H/UH150-2.0 17.4 16.4 2.3 4.8
H/UH300-2.0 17.4 16.5 2.3 4.6
H/UH600-2.0 179 17.1 2.0 45
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FERE I AR S350 b AN il DR B s I AN R
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PE-HD 28.3 17.2 120
H/UH55-2.0 29.8 19.5 720
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H/UH300-2.0 30.4 20.2 550
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S5, P R — R (9 £ SR 45, R, PE-HD /
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