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Effect of Processing Technology on Molecular Chain Alignment of Polyethylene and Their Mechanical Performance

He Rong, Zhou Jincai, Mao Wenqi
(Hunan Institute of Science and Technology, Changsha = 410118, China)

Abstract : The mechanical properties and polymeric chain orientation-of polyethylene samples under different injection pro-
cessing conditions were mainly investigated. The influences-of polymeric chain orientation on the mechanical properties were ana-
lyzed and discussed. The results‘show that higher temperature and shear rate are in favor of the orientation of the polymeric chains
of polyethylene, while lower die temperature-and higher cooling rate show suppressed effects on the disorientation. It is beneficial
to keep the orientation state of the malecular-chain in the polyethylene sample and improve the mechanical strength of the polyeth-
ylene sample by increasing the temperature of the barrel, the shear rate and the cooling rate, as well as reducing the temperature of
the die.Polyethylene 5000 s and long chain branched polyethylene were used to investigate the effects of the processing parameters
on the performances of polyethylene with various micro-structures. When the barrel temperature, shear rate, die temperature and
cooling rate are 180°C,300 r/min,50°C and 30°C /s respectively, the tensile strength of the corresponding polyethylene 5000 s
is 25.2 MPa, and the elongation at break is 180%, the tensile strength of the corresponding long chain branched polyethylene is
21.3 MPa, and the elongation at break is 589%.

Keywords : polyethylene ; injection molding ; processing optimization ; polymeric chain orientation ; mechanical property
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