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Effect of multistage tensile extrusion induced fiber orientation on
fracture characteristics of high density polyethylene/short glass fiber
composites
Guansong He, Jiang Li*, Fengshun Zhang, Chao Wang, Shaoyun Guo*

The State Key Laboratory of Polymer Materials Engineering, Polymer Research
Institute of Sichuan University, Chengdu 610065, China

ABSTRACT

The high density polyethylene (HDPE)/short glass fiber (SGF) composites were
prepared by multistage tensile extrusion with an assembly of laminating-multiplying
elements (LMEs) connecting with an extruder. The strong shear and elongational force
field in LME could make the fibers orientated along the melt flow direction. The degree
of fiber orientation could be controlled by the number of LMEs. The SEM
morphological observations illustrated that the fiber orientation degree was gradually
increased by increasing the number of LMEs. However, the fiber length distribution and
crystallinity of composites did not change much with increasing the LMEs, and would
not affect the mechanical properties. The essential work of fracture (EWF) analysis at
quasi-static-rate of loading showed that the fracture toughness along the melt flow
direction increased with the number of LMEs increasing because of the change of the
fiber related damage mechanism. An opposite trend was found if samples were stretched
perpendicular to the melt flow direction.
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